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EXECUTIVE SUMMARY 

This report fulfils the annual (1 October 2020 to 30 September 2021) environmental quality 
reporting requirements of the Operating Licence (L5099/1974/14) issued to Southern Ports-
Esperance (SPE) by the Department of Water and Environmental Regulation (DWER). Under 
Category 58 of the Licence, a total of 11.6 Mt of bulk product was imported and exported 
during the 2020/21 reporting year. Maximum daily average throughput for granular bulk 
products unloaded or loaded onto vessels (Category 58) was 68,604 tonnes/day. This 
coincided with loading on both Berths 2 and 3. 

Bulk products unloaded or loaded onto vessels were generally compliant to the Licence 
conditions on product quality. This is with exception to some non-compliances in relation to 
product moisture measured at the minesite and Dust Extinguishable Moisture (DEM) limits. 
However, these non-compliances were not associated with any unacceptable emissions to 
the environment during handling at the Port, due to the inaccuracy of the coal-based DEM 
analyses across non-absorptive mineral products and in part due to additional dust controls in 
the Port handling circuit (raising moisture before the product was shiploaded). There were no 
PM10 reportable events related to loading of Category 58 products handled by the port. This 
is with exception to a Limit Exceedance for PM10 nickel on 19/5/2021 at Sites 2 and 4, but this 
was almost certainly caused by the filter samples being compromised and was not related to 
Port activities. 

 The nickel and copper concentrate received was fully compliant with all product quality 
requirements in the Licence.  

 The spodumene received was generally compliant except some issues with weekly 
values of moisture being below DEM for both clients, due to the coarse nature of the 
product, particularly for client Galaxy Resources. 

 The train loading moisture results for iron ore received at SPE from MRL were mostly 
above the DEM with some non-compliant trains in November 2020, and January 2021 
to March 2021. But the shiploading Moisture Determination Reports (based on ISO 
accredited sampling and moisture analyses directly before shiploading) indicate the 
moisture of the iron ore were all above DEM. This is most likely due to the moisture 
added to the ore by water sprays through the iron ore loading circuit to the Berth 3 
shiploader.  

Trends in respirable concentrations of airborne lithium, nickel and copper remained well below 
any licence criteria and appeared to be stable indicating the successful loading controls used 
in exporting these products in bulk. However, an upward trend in respirable iron dust remains 
apparent, although concentrations of iron dust are an order of magnitude below any applicable 
criteria (50 µg/m3), several management actions have been taken by both mine and Port with 
more actions in progress towards flattening this upward trend. 

Concentrations of dissolved contaminants nickel and copper in stormwater samples were 
generally below the relevant port adopted ANZG (2018) targets for the marine environment. 
There were no exceedances associated with the loading of bulk nickel or copper. All berth 
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sweeping and stormwater drain cleaning had been completed after departure of nickel and 
copper vessels.  

The high standards of industrial hygiene implemented before and after bulk shipments will 
continue and the actions listed in this report provide evidence of the Port working towards 
continual improvement.  
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1. INTRODUCTION  

This annual report presents the results for product quality, air, meteorological, 
stormwater and wastewater monitoring that have been collated by Southern Ports – 
Esperance (SPE). The annual report includes monitoring results collected from 1 
October 2020 to 30 September 2021 and will be referred to as the ‘reporting period’. 
This reporting is done in accordance with Southern Ports – Esperance’s operating 
licence L5099/1974/14 (‘the licence’) issued by the Department of Water and 
Environment Regulation (DWER). This reporting is a statutory requirement issued 
under Part V of the WA Environmental Protection Act (1986) administered by DWER. 

 Licence Conditions and Reporting Scope 

The content of this report is defined by the conditions of the “Licence” 
(L5099/1974/14) within the reporting period. The annual reporting requirements of 
the Licence are described by Condition 37 as follows: 

“The Licence Holder must submit to the CEO within 90 days after the Anniversary 
Data, a Compliance Report indicating the extent to which the Licence Holder has 
complied with the Conditions in this Licence for the Annual Period and, as a 
minimum, contain the following information: 

(a) amount and type of material specified in Column 1 of Table 10 in 
Schedule 2 

(b) monitoring data (including calibration reports) for the Annual Period 
Required by conditions 15,17,19,25,27,33 and 34 in graphical or tabulated 
format 

(c) copies of the reports for representative samples specified in Tables 3 and 
4; 

(d) summary of Reportable Events and Limit exceedances; 
(e) summary of complaints received under Condition 36: 
(f) logbook records of emptying Hume interceptors and Storm DMT Filter 

System including the reason for emptying and the volume removed; and 
(g) logbook records of wet sweeping conducted on sealed areas on berths.” 

 

2. AMOUNT AND TYPE OF MATERIALS 

This section presents a broad summary of Category 58 imports and exports at the 
SPE during the reporting period towards compliance of Condition 36a of the licence. 
Note that specific information on changes to trade of individual mineral products are 
described in the results section for the relevant key indicator. This approach was 
taken to help correlate changes in trade to potential changes in emissions. 

During the reporting period SPE had a total throughput of 15.2Mt of various 
commodities, a 22% increase on the previous reporting period of 11.8Mt in 2019/20. 
A percentage breakdown of the various commodities (imports and exports) is shown 



 

 
 

_____________________________________________________________________________________________________ 
 

Page 8 
Annual Environmental Quality Monitoring Report 

in Figure 1. Of this total 11.6MT was of Category 58 products loaded in bulk (see 
Table 1).  

Total exports increased 22% overall on the previous period to 14.19Mt. This was due 
to an increase in exported tonnages of all products, except for copper which saw a 
1500 tonne decrease on the previous year. The increase in export tonnages was 
approximately proportional for each product compared with the previous reporting 
period.  

Total imports increased by 0.21Mt compared with the previous reporting period, for a 
total import tonnage of 1.02Mt. Fertiliser imports increased 65% on the previous year, 
sulphur imports increased 20%, and fuel imports increased 8%.  

   

 

Figure 1: 2020/21 Percentage of Southern Ports - Esperance Bulk Exports and Bulk 
Imports 

Note: Container movements are not prescribed so have not been included  

In fulfilment of Condition 37a the amount and type of Category 58 materials loaded 
or unloaded from the vessel are shown in Table 1. Annual tonnages of each product 
were all below the assessed volumes listed in column 1 of Table 9, Schedule 2 of the 
Licence. 
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Table 1: Summary of Category 58 Throughput for Southern Ports – Esperance 

Category 58 
Product 

Import/Export Tonnage (t) 

Iron Ore Export  10,228,066  
Spodumene Export      701,327  
Fertilisers Import         164,809  
Copper Export        47,481  
Nickel Export 77,446 
Sulphur Import      315,977 
TOTAL    11,535,106  

Note: To facilitate calculation of Licence fees the maximum daily throughput for Category 58 
during the reporting period was 68,604 tonnes/day. 
 

3. MONITORING METHODS AND ASESSMENT CRITERIA 

Various methods are required for product quality testing, air quality, meteorological, 
stormwater and wastewater monitoring to satisfy the requirements of the operating 
licence. All are monitored to meet the licence conditions as outlined in section 1.1 
and to meet the reporting requirement listed under Condition 37 of the Licence 
(L5099/1974/14). Note that all calibration certificates for equipment used in these 
methods are attached in Appendix 4. 

 Product Quality Testing for Nickel and Copper 
The Port’s client conducts sampling and analyses at their mine site for both their 
nickel and copper sulphide concentrates in accordance with Condition 15: Product 
quality testing for nickel and copper (refer to Licence Table 3). 

 Product Quality Testing for Spodumene 
The Port’s clients conduct sampling and analyses at their mine site for spodumene 
in accordance with Condition 19: Product quality testing for spodumene (refer to 
Licence Table 4). 

 Product Quality Testing for Iron Ore 
The Port’s clients conduct sampling and analyses at their mine site for iron ore in 
accordance with Condition 25 (refer to Licence Table 4). This moisture information 
is indicative of the moisture of iron ore leaving the mine site but does not 
necessarily indicate the moisture of the iron ore after it has travelled through the 
water sprays in the Port’s enclosed conveying circuit before it reaches the only 
open and final transfer point, the shiploader. Therefore, SP also provides the more 
accurate “Moisture Determination Report” that report iron ore moisture levels to the 
purchasers based on representative sampling and moistures determined 
independently using ISO accredited methods. The Moisture Determination Reports 
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(as per Utah Point, Port Hedland Licence) are more suited to compliance reporting 
and comparison to the DEM.  
 

 Meteorological 
Condition 34 and Table 8 of the Licence requires meteorological monitoring. A 
meteorological station on the Berth 3 finger groyne records rainfall, barometric 
pressure (not required by the licence), temperature (not required by the licence), wind 
speed and wind direction (shown as MET7 in Figure 2). The meteorological station is 
compliant to Australian Standard 3580.14-2014. Rainfall is recorded on a tipping rain 
gauge and measured in increments of 0.2mm.  
 
The meteorological station samples wind data on a calibrated anemometer at 5-
minute intervals. This data is then averaged and used to calculate hourly wind speed, 
wind direction and to produce the wind roses for annual and exceedance reporting.  

 Air Quality 
SP conducts air quality monitoring and assesses against relevant criteria in 
accordance with Condition 27 and Table 6 of the Licence. Sites 1 to 5 and the 
Meteorological Station (MET7) are shown in Figure 2.  
 
Siting of monitoring equipment is undertaken as far as practicable according to 
Australian Standard AS 3580.1.1-2016 Methods for sampling and analysis of ambient 
air – Guide to siting air monitoring equipment. 

 
The devices (refer to Figure 2) installed at the five monitoring locations consist of: 

 Five Beta Attenuation Monitors (BAM) units at Sites 1 to 5; and 

 Five HVAS units monitoring metals in PM10 at Sites 1 to 5. 

Other air quality monitoring devices and their locations consist of four MetOne E-
Samplers (EP5, EP6, EP7 and EP8) installed in 2008 within the Licenced operating 
area of the Port to estimate PM10 in real time using light scatter (not required by the 
licence). These E-samplers are also used during higher risk loading conditions as low 
volume samplers to indicate concentrations of nickel, copper and lithium in PM10 
onsite and dispersion ratios to the boundary. The units are mobile to enable them to 
be placed strategically around the site and close to berths according to wind 
conditions during rotating container or bulk trial operations. 

Air quality provider, Ecotech is contracted by SPE to service, calibrate and maintain 
all air and meteorological monitoring equipment according to relevant monitoring 
standards and the servicing manuals of the equipment. In addition to regular 
calibration of equipment, maintenance of the instrument, access, security, 
communications, and power supply is required. 

Samples are collected from the network of air quality monitoring stations (refer to 
Figure 2) in accordance with Table 6 of the Licence. 24-hour average PM10 
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concentrations are calculated from real-time BAM measurements. This data is 
supplied to Ecotech for validation. Each sample runs from midnight to midnight 
(calendar day) in accordance with the National Environment Protection Measures 
(NEPM) for measuring air quality (NEPC, 2021). In contrast, filters are deployed and 
collected from HVAS machines at Sites 1 to 5 at approximately midday to midday to 
determine 24-hour metals concentrations in PM10. All PM10 concentrations for the full 
reporting period were measured on beta attenuation machines (BAM’s) as calendar 
days (midnight to midnight).  

Where the relevant criteria Table 6 were exceeded by the monitoring data, reporting 
to DWER was conducted in accordance with Conditions 28 and 29. Spatial and 
temporal aspects of the data are also discussed to identify any emerging trends that 
may require management action.  
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Figure 2: Location of HVAS and BAM Air Quality Monitoring and Meteorological 
Stations at Southern Ports - Esperance  
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 Stormwater 
Stormwater sampling is undertaken according to Condition 33 and Table 7 of the 
Licence at four Hume Interceptor pits (referred to as Sumps 1 to 4) within the 
stormwater system and in Drains 1, 2 and 3 (Figure 3). The sumps drain Berths 1 
and 2 and larger catchments including the CBH lease area. Drains 1, 2 and 3 receive 
run-off from areas not likely to be contaminated with bulk minerals, including the CBH 
Offices car park and road area (Drain 1), Shed 8, car park and road (Drain 2) and the 
roof of Iron Ore Shed 2 and road (Drain 3). 

All stormwater sampling occurs randomly within a storm event or prior to the end of 
the calendar month. SPE targets sampling of the first flush (first 11mm) if practical. 
Should no rainfall occur within reasonable working hours during the month, only the 
Hume Interceptors 1 to 4 will be sampled if they contain residual water. In the instance 
where Hume Interceptors do not contain water, no stormwater sampling is possible.  

Samples are collected in line with the Australian Standard AS 5567.1 – 1998 Water 
Quality – Sampling – Guidance of the Design of sampling programs, sampling 
techniques and the preservation and handling of samples and Australian Standard 
5567.10 – 1998 Water Quality – Sampling – Guidance on Sampling of Waste Waters. 
The samples are then sent for laboratory analysis (see section 3.8 for further 
information). The pH meter used for in-field pH analysis of stormwater and 
wastewater samples is calibrated each time prior to collection with a series of buffer 
solutions. 

Berth surfaces are wet swept regularly between products in accordance with Licence 
Condition 37(g) to minimise transfer of bulk product into the stormwater system (refer 
to Appendix 6 for berth sweeping logs). Interceptor pits, Sumps 2, 3 and 4 were 
emptied before and after each copper vessl, with the exception of one vessel, when 
the cleaning contractors vacuum truck was out of service during a post-vessel clean, 
on 23/08/2021 (see Appendix 7). The interceptor pits were sampled on 27/08/2021, 
although there was not enough water in Sumps 3 and 4 to take a sample, indicating 
there would have been little to no rain entering the pits during the vessel loading. The 
dissolved copper result for Sump 2 was 0.015 mg/L, well below the 80th percentile 
Marine Species Protection Trigger Values (SPTVs) of 0.08mg/L for copper (Table 9).  

Acceptable toxicological risks from contaminants in stormwater to the ambient marine 
environment are assessed by comparison to ambient water quality criteria from the 
Australian Water Quality Guidelines for Fresh and Marine Water Quality (ANZG, 
2018) and using guidance from the Environment Assessment Guideline for Protecting 
the Quality of Western Australia’s Marine Environment (EAG15) (EPA, 2015). 
Comparisons of stormwater quality to the selected criteria (refer to Table 2) help 
identify when upgrades in stormwater treatments are likely to be required to assist 
SPE in planning expenditure. This is a conservative approach since stormwater from 
the terrestrial environment is always going to be carrying higher concentrations of 
contaminants into the ambient marine environment but in the absence of better 
criteria, these were adopted. 
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The selected criteria were 80th percentile Marine Species Protection Trigger Values 
(SPTVs) which are appropriate for Low Ecological Protection Areas (LEPAs) around 
marine discharges (EPA, 2015). As sampling was occurring within the stormwater 
system a conservative dilution factor of tenfold was applied to account for initial 
dilution of the discharge in harbour waters within a few metres of the outfall. The 
selection of these criteria is based on the receiving environment/ecology being highly 
modified since these discharges occur in the berthing pocket of the inner harbour and 
only occur during the storm event. Metals and ammonia analysed in the stormwater 
samples have associated Trigger Values (TVs) for Marine Species Protection except 
for lithium, iron and sulphur, for which no reliable TVs have been developed on 
account of their low toxicity. The concentrations of ‘dissolved’ contaminants (filtered 
through a 0.45µm filter) were compared to the TVs. 

Trigger values for total nitrogen and total phosphorous are also sourced from the 
Australian and New Zealand Guidelines for Fresh and Marine Water Quality. (ANZG, 
2018). These values for total nitrogen and total phosphorous were derived from 
ambient monitoring data and are not toxicologically derived unlike the other criteria. 
The adopted trigger values for storm water samples are provided below in Table 2.  

Table 2: Stormwater Adopted Water Criteria 

Analyte 
Value Range/ Maximum 

Value 
Units 

Storm Water Adopted Trigger Values 
Total Suspended Solids 10 to 20  NTU 

Total Nitrogen 2.3  mg/L 
Total Phosphorous 0.20  mg/L 

Copper 0.08 mg/L 
Nickel 5.6  mg/L 

Lithium & Sulphur No guidelines N/A 
Note: *Requires site specific assessment 
Note: Storm water TVs are 80%TVs and have a ten-fold dilution factor applied to account for initial dilution of storm water in 
seawater 
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Figure 3: Southern Ports - Esperance Stormwater and Wastewater Sampling 
Locations 
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 Wastewater 

The Wastewater Treatment Plant (WWTP) currently treats general washwaters with 
relatively low concentrations of contaminants from around the Port. General 
washwaters are generated from roadsweep, stormwater pit cleaning and first flush 
(stormwater) waters from the multi-user berth (Berth 2).  

Treatment of 2000-3000 KL of washwaters from sulphur operations is conducted 
separately from the treatment of general washwaters to avoid acidification leading to 
an increase in bioavailable (dissolved) metals. Acidic (pH 1 to 5) sulphur washwaters 
are pH-corrected to pH 6-9 allowing reuse in the Port and the solids are returned to 
the sulphur shed. The system uses an automated dosing unit to conduct the 
treatment that is serviced by the supplier and operated by the onsite cleaning 
contractor. 

Between 100-200 KL of general washwaters are transferred annually to the WWTP. 
A brief schematic of the WWTP process is provided in Figure 4. In summary the water 
is held in a sump to precipitate solids, filtered through a zeolite mineral filter, and then 
stored in rainwater tanks prior to reuse. 

Sampling and testing of the wastewater is conducted in accordance with licence 
requirements by taking samples of the treated water from the final storage tank of the 
WWTP only “during discharges to the Reclaim Area” as directed by reporting 
Condition 33 (Table 7). Infiltration onto the Reclaim Area geneally occurs during the 
winter months when all the rainwater storage tanks are full. 

Wastewater samples are sent for analysis at a NATA accredited laboratory and work 
on adherence to the following standards: 

 AS 5567.1 – 1998 Water Quality – Sampling – Guidance of the Design of 
sampling programs, sampling techniques and the preservation and 
handling of samples 

 AS 5567.10 – 1998 Water Quality – Sampling – Guidance on Sampling of 
Waste Waters 

The water is generally suitable for reuse, but if it is not likely to meet the adopted 
reuse criteria, or sampling demonstrates washwaters contain higher concentrations 
of contaminants (e.g., nickel, copper or nutrients), the wastewater is transferred by a 
licenced carrier to the Shire of Esperance Myrup Liquid Waste Facility as controlled 
waste. 

Additional sampling was conducted if wash waters were generated from a non-routine 
process and waters stored until sampling results confirmed their suitability for either 
onsite reuse or transferred to Myrup Liquid Waste Facility. Sludges out of the WWTP 
are cleaned out periodically and dried to a spadable consistency in geotextile 
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dewatering bags. The solids are treated, stockpiled and independently tested under 
the Contaminated Sites Act (2003) and the Landfill Waste Classification and Waste 
Definitions 1996 (as amended 2019). The fill is generally found to be suitable for 
reuse as fill onsite. In the circumstances that they are not suitable, the solids are 
disposed at an appropriate landfill facility. 

The adopted targets for the treated waters (ANZG, 2018) were selected by SPE as 
the short-term (20 year) irrigation water TVs (mg/L) for irrigation and general use as 
targets for reuse. Reuse of treated water on site is used for road sweeping and dust 
suppression. Adopted re-use criteria for treated water are provided below in Table 3. 
These general reuse targets were developed for agricultural reuse of irrigation water, 
so are only used for indicative purposes on the acceptability of the water for reuse. 
For example, if nickel levels exceeded the criteria it would not exclude the use of this 
water for cleaning the nickel conveyor system. 

Table 3: Wastewater Adopted Reuse Criteria 

Analyte 
Value Range/ Maximum 

Value 
Units 

pH 6 to 9  pH units 
Total Nitrogen 25 to 125*  mg/L 

Total Phosphorous 0.8 to 12*  mg/L 
Copper 5.00 mg/L 
Nickel 2.00 mg/L 
Lithium 2.50 mg/L 
Sulphur No guidelines N/A 

Notes: Data from ANZG, 2018 Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality. 
*Requires site specific assessment 
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Figure 4: Schematic of General Wastewater Treatment Process 
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 Laboratory Analysis 
Monitoring is undertaken according to the requirements of the licence conditions 
including adherence to relevant standards. A reputable laboratory is used with each 
analysis preferably accredited by the National Association of Testing Authorities 
(NATA) (see Table 4) (NATA, 2020).  

Table 4: List of Laboratories Used for Analysis and their NATA Accreditation 

Laboratory 
NATA 

Accreditation 
Number 

Sample Analysis 

MPL Laboratories 2901 
HVAS Filter Papers – analysed for PM10, nickel, iron, 
lithium and copper 

Microanalysis 
Australia 

No accreditation  

Quarterly Respirable Silica for Galaxy Lithium Australia 
Ltd, Process Minerals International Pty Ltd (spodumene) 
& IGO (nickel and copper concentrate) 

DEM for IGO Ni & Cu, & Process Minerals International 
Pty Ltd spodumene  

Semi-quantitative X-Ray Diffraction (XRD) with spike 
analysis for IGO (nickel subsulphide & disulphide) 

Particle Size Distribution by laser diffraction for PMI 
spodumene 

Nagrom No accreditation 

In-house developed mica analysis for Galaxy Lithium 
Australia Ltd  

Moisture % analysis for PMI spodumene 

SGS Australia Pty 
Ltd 

No accreditation  
Moisture % analysis during shiploading for iron ore 
(MRL) and spodumene (PMI)  

Intertek Testing 
Services 
(Australia) Pty Ltd 

No accreditation 
Moisture content during shiploading – spodumene 
Galaxy  

Jenike & 
Johanson Pty Ltd 

No accreditation 
DEM for Galaxy spodumene and MRL Iron Ore  
Method based on AS 4156.6-2000 

Bureau Veritas 
Minerals Pty Ltd 

No accreditation 
Pre-shipment moisture for IGO (Ni & Cu). Moisture 
determined in accordance with ISO 10251 standard. 

BME Australia 
(University of 
Wollongong) 

No accreditation  DEM for IGO Ni & Cu 

Galaxy No accreditation  
In-house weekly moisture conducted in line with the site 
standards L10 and AS1289.2.1.1-2005  

ALS 825 

Stormwater analytical suite – pH, TSS, TDS, lithium, 
nickel, copper, sulphur, TN & TP 

Wastewater analytical suite – pH, TSS, TDS, lithium, 
nickel, copper, sulphur, TN & TP 
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4. RESULTS AND DISCUSSION 
 

 Product Quality Testing 
The following section aims to demonstrate compliance with relevant conditions in 
Licence (L5099/1974/14) on reporting of product quality on bulk minerals exported 
through the Port of Esperance. These conditions include reporting as required by 
Condition 37 (b) and (c) for copper, nickel, spodumene and iron ore. 

 Nickel and Copper 

SPE clients exporting nickel and copper via Rotabox are required by the Licence to 
provide analytical results according to Table 3 (Condition 15) of the Licence. To 
comply with Condition 13, a Dust Extinguishable Moisture (DEM) report is required.  
 
SPE currently only has one nickel client, IGO who were compliant with the 
requirements listed in Table 3: 

 IGO provided SPE with the weekly moisture results for nickel and copper in a 
monthly report and all results were above DEM which complies with Condition 
13 (see Appendix 10 for reports). 

 ‘Semi-quantitative XRD analysis with spike’ report indicated that there was no 
nickel subsulphide and nickel disulphide detected in the nickel concentrate 
which complies with Condition 14 and Table 3.  

 No xanthate odours were detected during the 2020-2021 annual reporting 
year, which complies with Condition 18 of the Licence.  

 IGO provided a report on respirable silica to comply with the sampling 
methodology outlined in Table 3 of the Licence.  

 Certificates of Moisture were also provided to SPE for each shipment of nickel 
and copper. All shipment moisture reports, which are sampled prior to loading, 
indicate the product was above the DEM in accordance with Condition 16. For 
the reporting period, all product quality complied with the Licence Conditions 
(see Appendix 10 for reports).  

 Spodumene 

SPEs’ client Galaxy, exports spodumene in Rotaboxes whereas other client Process 
Minerals International (PMI) exports bulk spodumene through the enclosed conveyor 
system and shiploader on Berth 3. Both are required by the Licence to provide 
analytical results according to Condition 19 of the Licence. This includes weekly 
moisture and muscovite (mica) content, quarterly reports on respirable silica quartz, 
an assessment of DEM and spodumene handled across Berth 3 must contain <3% 
fines (<10um).  
 

 
Galaxy  
Galaxy were mostly compliant with the requirements listed in the Licence Table 4 
including: 
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 All monthly reports with the weekly moisture and mica results, quarterly 
respirable silica reports and pre-shipment moisture reports were provided 
to SPE (See Appendix 11 for reports).  

 The weekly moisture results from the minesite were marginally below the 
DEM of 1.3% in November (three weeks), December (two weeks) and 
March (one week). Correspondence from Galaxy and comments within 
the Monthly Moisture Reports advised the product was wet down for 
trucking and shiploading. The moisture content for all the other months 
was above the DEM of 1.3%. When the result of the alternate DEM 
method, for Galaxy’s spodumene product, is applied (DEM 0.85%), which 
assessed the total product rather than the -6.3mm fraction of the product, 
all of the Galaxy spodumene product is above the DEM. In August 2021, 
a new DEM (of 1.1%) was provided to SPE.  

 The spodumene product sent through the Port had a mica content below 
5% mica, complying with Conditions 19(b), except for one week in April 
2021, where the result from the minesite was 5.29%.  

 The quarterly respirable silica results were all below 1%, complying with 
Condition 19c).   

 In addition, Galaxy provides a pre-shipment moisture report from samples 
taken prior to loading for each shipment of spodumene which assists SPE 
in determining compliance with Condition 20. The moisture content of all 
vessels loaded via Rotabox were above the DEM. This indicates that the 
several weeks where the weekly moisture content was marginally below 
the DEM in November, December and March, additional moisture added 
during trucking and on the stockpiles in the offsite Qube Storage Shed 
provided enough moisture for the product to be loaded above DEM. 

Discussions in the previous year’s SPE Annual Environmental Quality Report – 
2019-2020, provided information from Galaxy’s minesite Senior Process Engineer 
who indicated that the product contained a larger portion of coarser material, which 
does not hold water. Galaxy informed SPE that they will add water to the product 
until the water is visibly draining out of the product, with moisture results continuing 
to be below the DEM.  
 
The DEM method, AS4156/6-2000, only analyses particle size less than 6.3mm 
method does not account for the large portion of material greater than 6.3mm, that 
has an inability to hold moisture. Galaxy contracted a laboratory to conduct DEM 
analysis using an alternate method that tests the -6.3mm fraction of the product 
and then compares the results to the coarse material (+6.3mm) providing a more 
realistic DEM. Water draining off the coarse fraction in less than 24 hours is not 
counted in the assessment as this water cannot be practically retained by the 
product. The DEM was 0.85% for the whole product using the modified method, a 
significant reduction from the 1.3% derived using the approved and accredited 
coal-based method. While the new DEM report provided to SPE in August 2021 
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was not carried out using the alternate DEM method, SPE will continue to support  
the trial of the new methodology.  
 
SPE have discussed the possibility of accepting the modified DEM method (one it 
is accredited) for coarser products with DWER as it provides a more realistic 
measure of DEM. It is recommended: 

 for the purposes of compliance to the Licence, that the modified DEM is 
accepted for Galaxy Resources; and  

 a program of wider testing of the modified method be continued for other 
suitable products to further assess the methodology; and 

 due to other significant sources of error remaining in the current DEM 
methodology, that compliance is assessed using a range of values for the 
DEM not a single value. 

While further works to the new DEM methodology for coarser products has been 
limited, the plan is to progress the new DEM methodology in the longer term.  
 
Process Minerals International (PMI) 
The PMI bulk spodumene was mostly compliant with the requirements listed in the 
Licence Table 4, including:  

 The four quarterly respirable silica results were all below 1% by weight, 
complying with Condition 19(c).  

 The spodumene contained less than 3% fines (<10um), complying with 
Condition 19(d).  

 All monthly reports with the weekly moisture and mica results and 
quarterly respirable silica reports (see Appendix 13 for reports), were 
provided to SPE, with the PMI mine sampling plan improvements ensuring 
no weeks were missed during the 2020-21 reporting period.  

 The mica content was below 5% by weight, complying with Condition 19(b) 
for both SC4 and SC6 Coarse product for the reporting period.  

 The weekly moisture results from the minesite for the SC6 Coarse (ST2) 
product in October 2020 (three weeks) and December 2020 (two weeks) 
were below the DEM and for the SC4 Coarse (ST3) product in November 
2020 (2 weeks) and February 2021 (1 week) were below the DEM.  

 New DEM reports for both products were provided in December 2020 
which changed the DEM for SC4 Coarse (ST3) from 2.7% to 2.1% and for 
SC6 Coarse (ST2) from 3.6% to 1.2%. Further DEM reports were provided 
to SPE in August 2021 with SC4 Coarse (ST3) DEM at 1.3% (+/- 0.2%) 
and SC6 Coarse (ST2) at 0.4% (+/-0.2%).  

 Between October 2020 and March 2021, the monthly reports containing 
weekly mica and moisture results were taking several months to be sent 
to SPE. This made following up on any weekly results difficult to address 
with the minesite. Discussions with the PMI Metallurgists and the 
contracted laboratory led to a reduction in the wait time for the reports by 
May 2021.  
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Some weekly samples were below the DEM, but pre-shipment moisture reports 
from samples taken during loading of spodumene show the spodumene was 
loaded with moistures above DEM on all shipments (with one exception). The 
increased moisture demonstrated by the pre-shipment moistures is due to water 
sprays above the stockpiles in Shed 4, and more water added by sprays within the 
conveyor system and at the shiploader.  

This only vessel below the DEM (3.6%) was for loading of the SC6 Coarse (ST2) 
product at 2.85% moisture (0.75% below the DEM) in December 2020 (MV 
Crimson Queen) (Table 5). However, two weeks following the shipment, new DEM 
reports were provided to SPE which showed the DEM for the SC6 Coarse product 
went from 3.6% to 1.2%. This indicates the product contained enough moisture to 
eliminate any dust during loading which supports the low dust visual observed and 
measured via the dust monitoring. In addition to variability of the DEM, the weekly 
moisture contents were highly variable with moistures for the SC4 Coarse product 
ranging between 1.46% to 29.01% and for the SC6 Coarse product ranging 
between 1.27% and 23.1% (refer to Appendix 12). It has been suggested to PMI 
that it would be to their benefit to assess their product moisture against both the 
approved coal-based DEM and the alternate DEM to account for spodumene 
being non-absorptive (unlike coal). 

Table 5: Bulk Spodumene Moisture Summary  
 

 
 
 

Month   

SC4 Coarse (ST3) 
Moisture at or above 
DEM 

SC6 Coarse (ST2) 
Moisture at or above 
DEM 

Product Shiploaded at or 
above DEM 

October 2020 Yes 3 Weeks below DEM  No vessels October 2020 

November 2020 2 weeks below DEM Yes No vessels November 2020 

December 2020 Yes 2 weeks below DEM  SC6 (ST2) 0.75% below DEM 

  DEM change: 2.1% DEM change: 1.2%   

January 2021 Yes Yes Yes 

February 2021 1 week below DEM Yes Yes 

March 2021 yes Yes Yes 

April 2021 Yes Yes Yes 

May 2021 Yes Yes Yes 

June 2021 Yes Yes No vessel June 2021 

July 2021 Yes Yes No vessel July 2021 

  
DEM change: 0.4% 
(+/- 0.2%) 

DEM change: 1.3% 
(+/-0.2%)   

August 2021 Yes Yes Yes 

September 2021 Yes Yes Yes 
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 Iron Ore 

From June 2018 back to before 2008, iron ore was exported from Koolyanobbing 
through the Port of Esperance by Cliffs Natural Resourcers. MRL took over these 
operations and re-commenced export in December 2018 and are currently SPE’s 
sole iron ore client. Train moisture reports were provided by MRL monthly to SPE  in 
accordance with Conditions 23 to 25 of the Licence. These reports  provide an 
estimate of average moisture across an entire train consist (of approximately 159 
wagons) allowing comparison of this overall average to the DEM. These average train 
moistures were generally above the DEM, except for several months of November 
(one train), January (10 trains), February (30 trains), March (10 trains) and July (one 
train) (refer to Table 6). Between October 2020 and February 2021, both iron ore 
fines and lump product were exported. The DEM for Koolyanobbing Fines was 4.68% 
and Lump was 2.37%. In March 2021, a new DEM report was provided to SPE for 
Koolyanobbing Fines (2.0%), with MRL providing a comment that the DEM changes 
were the outcome of modifications to the crushing circuit resulting in changes to the 
physical properties of the product. A DEM report was also provided for the Carina 
Fines product (3.94%). From March 2021 onwards iron ore fines from both mines 
were exported, with the Lump product no longer being exported. From April 2021 until 
July 2021 products Fines-Chips and Lump-Mid were also exported (refer to Appendix 
13 for train moisture data). In July 2021, a new DEM report for the Koolyanobbing 
Fines, with a new value of 3.4%. 
 
MRL also provide SPE with Moisture Determination Reports (based on ISO 
methodology and conducted by an independent contractor) indicating the moisture in 
the iron ore sampled in the outloading circuit before the Berth 3 shiploader (see 
Appendix 13 for reports and Table 6 for a summary).  
These reports indicate: 

 All 58 vessels were above the DEM for the reporting period. This indicates 
that although there were trains throughout the reporting period that arrived 
below the DEM, water sprays within the enclosed conveyor system and at the 
shiploader add moisture to the ore to bring the product to above the DEM.   
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     Table 6: Train Loading Moisture Data Summary 

Month  
Total Number of 

Trains  
Number of Trains below DEM  

Shiploading 
Moisture   

October 2020 90 0 above DEM  

November 2020 90 1 train below DEM, 1 directly shiploaded  above DEM  

December 2020 93 0 above DEM  

January 2021 91 12 trains below DEM, 5 directly shiploaded above DEM  

February 2021 78 30 trains below DEM 16 directly shiploaded above DEM  

March 2021 89 10 trains below DEM, 3 directly shiploaded  above DEM  

April 2021 86 0 above DEM  

May 2021 83 0 above DEM  

June 2021 87 0 above DEM  

July 2021 76 1 train below DEM, part of train shiploaded above DEM  

August 2021 66 0 above DEM  

September 2021 74 0 above DEM  

 
Despite general compliance of average train and vessel moistures, throughout the 
reporting period there were regular observations of small numbers of wagons 
containing inconsistent and often dusty product that caused several dust events at 
the shiploader each taking a few minutes for the Port to respond by shutting-down 
loading or diverting product away from the ship to a storage shed. These events 
have increased the overall levels of iron dust (refer to Section 4.5.2) and triggered 
new dust control actions that are being coordinated through a Dust Working Group 
between SPE and MRL (refer to Section 6). 

 Wind Speeds and Directions 

This section summarises the recorded wind speed and wind direction data recorded 
during the reporting period. There was a 100% data capture rate for wind speed and 
direction recorded during the reporting period with the SPE anemometer.  

The annual wind rose measured during the reporting period indicates variable wind 
directions throughout the year, with winds recorded at each compass point ranging 
from 2% to 9% (refer to Figure 5). The annual wind rose for the reporting period had 
similar distribution of wind direction compared with the 2019/20 reporting period with 
only minor differences between each quadrant. The previous annual report can be 
viewed by downloading the document from the Southern Port’s website 
(www.southernports.com.au). 
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These figures show that in 2020/21 a typical shift in prevailing wind direction occurred 
between the seasons, notably from the east to south-east in summer to a more 
westerly and to a stronger north-westerly direction in winter 2021. Winds in spring 
and autumn were in a variety of directions with autumn typically being calmer. 

 

 

Figure 5: Annual Wind Rose from 1st October 2020 to 30th September 2021 
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Figure 6: Spring Wind Rose (1st October to 30th November 2020) 

 

Figure 7: Summer Wind Rose (30th November 2020 to 28th February 2021) 
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Figure 8: Autumn Wind Rose (28th February to 31st May 2021) 

 

Figure 9: Winter Wind Rose (31st May to 31st August 2021) 
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Figure 10: September 2021 Wind Rose (1st to 30th September 2021) 

 Rainfall 

The annual rainfall recorded for 2020/21 reporting period was 539.2 mm (Figure 11), 
higher than the previous three reporting periods of 451mm, 465.4mm and 448.2mm.  

 

Figure 11: Monthly Rainfall from October 2020 to September 2021 
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 Total Dust as PM10  

Average daily particulate matter of less than 50µm (PM10) is presented as a 
time series scatter plot in Figure 12. Validated average daily PM10 

concentrations are also available in Appendix 1. PM10 dust concentrations 
were compared to the licence assessment criteria of 50μg/m3 as a maximum 
24-hour average concentration for PM10 (NEPC, 2016 and Licence 
L5099/1974/14). 

The PM10 concentrations showed a seasonal trend and were generally 
higher over the warmer, drier months of November through to May (which 
coincided with strong summer winds and dry conditions) and lower in the 
wetter months of June through to September.  

The overall data capture rate of the BAMs across the five sites was 98%. 
This was the same as the previous reporting period. BAMs at Sites 1, 2, 3, 
and 5 had between 99 to 100% PM10 data capture rate, whilst BAM 4 was 
92%. All missing data issues and errors are listed in the reports in Appendix 
5.  

Schedule 2 of the National Environment Protection (Ambient Air Quality) 
Measure (NEPC, 2021) referred to as the “NEPM”, has a set of standards 
and goals, one of which is the standard average yearly PM10 should not be 
more than 25µg/m3. All five sites met that goal during the 2020/21 reporting 
period (Table 7). The average concentrations at all sites decreased 
compared with the 2019/20 reporting period.  

Table 7: Annual Average PM10 Concentrations - October 2020 to September 2021 

BAM Site 
Average Annual PM10 
Concentration (µg/m3) 

Meets NEPM Goal of 
<25µg/m3 

Site 1 18.6 Yes 
Site 2 17.7 Yes 
Site 3 20.7 Yes 
Site 4 21.8 Yes 
Site 5 15.3 Yes 

 

 Summary of PM10 Reportable Events 

Under Condition 29 of the Licence ten PM10 reportable events over a period of eight 
days were reported during the 2020/21 annual period. However, there were no 
reportable events associated with activities prescribed under Category 58 of the 
Licence. 
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A summary of the PM10 events are provided in Table 8. Ten PM10 reportable events 
were a significant decrease on the thirty-one events in the previous reporting period 
and slightly higher than the six reportable events in 2019/20. Nine of the exceedances 
were lower-level reportable events between 50 to 59µg/m3.  

Seven dust reportable events at Site 3 and 4 from December 2020 to September 
2021 were mostly attributable to various sources of dust including grain shiploading, 
truck movements on unsealed roads and other unsealed surfaces. Two reportable 
events on 27/10/2020 at Sites 3 and 4 were attributed to vegetation clearing and 
mulching by private entities on Bostock Street.  

 

Figure 12: Daily PM10 Concentrations (µg/m3) from October 2020 to September 2021 

The ten reportable events over eight days meant the Schedule 2 NEPM goal of no 
allowable PM10 exceedances above 50µg/m3 during the year was not met. However, 
the reportable events were not caused by activities prescribed on the Licence 
including grain loading, truck movements and unsealed areas.  
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Table 8: 24-hour PM10 Reportable Events - October 2020 to September 2021 

 

Sampling Start 
Date

Sampling End 
Date

Site PM10 Conc. 
(μg/m3)

Possible Cause of Exceedance & Evidence

3 50.6

4 51.3

30/10/20 00:00 31/10/20 00:00 4 53.6

The cause of the PM10 dust reportable event on 30th October 2020 at Site
4 w as likely to be due to port truck movements on unsealed roads and
unsealed surfaces from the w ider surrounding environment. Site 4 w as
dow nw ind of the port area during the beginning of the increase in
concentrations of recorded PM10 dust. When the w ind changed to E w ith
‘fresh w inds’, all f ive sites show ed an increase in PM10 levels, indicating
the general dry dusty conditions around the tow n w as the main
contributor to the PM10 levels. 

3 59.6

3 64.7

11/12/20 00:00 12/12/20 00:00 4 53.7

8/01/21 00:00 9/01/21 00:00 4 57.2

The cause of the PM10 dust reportable event on 8th January 2021 at Site 4
w as likely due to a combination of a grain vessel loading at Berth 1, truck
movements on unsealed roads and unsealed surfaces at the Port and the
dry, dusty conditions from the w ider surrounding environment. 

16/02/21 00:00 17/02/21 00:00 4 52.0

The PM10 dust reportable event on 16th February 2021 at Site 4 w as likely
due to dry and dusty conditions mobilising dust from unsealed roads and
unsealed surfaces at the Port, truck movements, grain loading. Iron ore
shiploading and train unloading of ore are less likely to have contributed
as moisture levels w ere above Dust Extinguishable Moisture.

29/03/21 00:00 30/03/21 00:00 4 50.7

The PM10 dust reportable event on 29th March 2021 at Site 4 w as likely
due to a combination of dry and dusty conditions from the local region
and from mobilising dust from unsealed roads and unsealed surfaces at
the Port, from truck movements and grain loading. Iron ore shiploading
and train unloading are less likely to have contributed as moisture levels
w ere above Dust Extinguishable Moisture. Dust from nearby areas not
related to the Port activities may have also contributed to the overall dust
levels w hen the w inds w ere from the south and w est in the morning,
w hen the PM10 concentrations increased for tw o hours. 

13/09/21 00:00 14/09/21 00:00 4 56.0

The PM10 dust reportable event on 13th September 2021 at Site 4 w as
likely due to a combination of mobilising dust from unsealed roads and
unsealed surfaces at the Port, and grain ship loading. Iron ore shiploading
and train unloading are less likely to have contributed as moisture levels
w ere above Dust Extinguishable Moisture, and historical concentrations
of respirable iron dust not being signif icant to the overall levels of
respirable dust.

The cause of the PM10 dust reportable events on 10th and 11th December 
2020 at Sites 3 and 4 w as likely a combination of dust from grain 
shiploading on Berth 1 and the high w inds and dry conditions. Road dust 
from truck movements on Hughes Road, the Port onsite unsealed roads 
and unsealed surfaces from the w ider surrounding environment may 
have contributed to the PM10 concentrations at Sites 3 and 4.  Grain truck 
unloading from the 2020 harvest w as also occurring on the CBH lease 
site at the time w hich may have contributed.

27/10/20 00:00

The cause of the PM10 dust reportable event on 27th October 2020 at Site 
3 and 4 w as likely to be from vegetation clearing occurring on Bostock 
Street. A spare block located across the road from Site 4 w as being 
cleared of vegetation, w ith this area being dow nw ind of Site 4. A second 
area located directly in front of Site 3, along the road verge w as being 
cleared of small trees and large shrubs, w ith the vegetation being 
mulched and left on site. Site 3 w as dow nw ind of this activity during the 
elevated PM10 levels. The PM10 concentrations w ere not Port associated.

28/10/20 00:00

11/12/20 00:0010/12/20 00:00
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 PM10 Metal Speciation Analysis 

The HVAS filter papers were deployed and collected every 1 day in 6 on the allocated 
compliance days and during nickel, copper shiploading. Appendix 3 contains the 
laboratory reports for these analyses and Appendix 2 contains the collated data. The 
collected filter papers were analysed for: 

 PM10, iron (Fe), nickel (Ni), copper (Cu) and lithium (Li) 
 PM10, nickel (Ni) and copper (Cu) during nickel and copper shiploading 

The change in Licence conditions in 2018 redirected monitoring efforts onto 
concentrations of metals on respirable dust (PM10) to better address respiratory 
health risks. However, this improvement caused loss of long-term baseline for nickel 
and iron that was measured on Total Suspended Particulates (TSP). SPE 
commissioned MBS to reinstate this baseline by transforming concentrations of both 
nickel and iron on Total Suspended Particulates (TSP) between 2008 and 2018 to 
concentrations of nickel and iron on PM10 using USEPA methodology (See Figures 
13 and 14). The transformation was based on 18 months of data where both TSP 
and PM10 were measured using adjacent samplers at each site. The report related 
to this work by MBS Environmental was provided in the 2019/20 annual report and 
reviewed by Matisons Toxicology Solutions and considered statistically robust 
(Matisons, 2020). While these long term trends are presented for nickel and iron, the 
results discussion in the following sections are restricted to results from the last 12 
months.  

 Nickel as PM10 

Throughout the reporting period about 380 samples were analysed for concentrations 
of nickel on PM10 and were more than 12-fold below Southern Port’s daily Licence 
Limit of 0.14μg Ni/m3 (Condition 28 of the Licence, see Figure 13). This is with 
exception to two extreme outliers with values of nickel (0.18µg/m3 and 0.31µg/m3 at 
Sites 2 and 4) that exceeded this Limit on 19 May 2020. Site 3, which is situated mid-
way between Sites 2 and 4, recorded a concentration of nickel 90-fold lower than the 
Site 2 and 4 outliers either side of it. These two outlying datapoints are not correlated 
to any Port activity, including shiploading of bulk nickel. They appear to be an artifact 
of the sample handling process corrupting the filter sample at these two sites, as 
evidenced by photos of stains on these papers that occurred after collection that were 
absent from the other sites (1, 3 and 5) (refer to Limit exceedance report for photos). 

The Exceedance Report was not provided to DWER until 3 November 2021. To avoid 
any recurrence of this late reporting, an Envirosys database system will become 
effective in early 2022 to automate the process of checking laboratory results against 
relevant criteria. This will eliminate the current manual checking process that led to 
the late submission. 
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Overall, the results show the loading controls and post shipment hygiene were 
effective in mitigating any nickel concentrations close to the licence criterion of 0.14 
µg/m3 during the seven shipments over the reporting period. 

 Iron as PM10 

Maximum levels of iron as PM10 continued to increase in 2020-21 likely due to 
inconsistent product quality of the iron ore (and not in response to increased volume) 
(refer to Figure 14). This has triggered a range of management actions described in 
Section 6. It should be noted that all observations of iron on PM10 are all <5.1 μg/m3, 
well below the general PM10 dust criteria of 50 μg/m3 on the Licence. There is no 
specific criterion for iron in PM10 dust. The highest 24-hour average concentration of 
iron in PM10 of 5.1μg/m3 for the reporting period was measured at Site 4 on 
19/01/2021 (refer to Appendix 2 & Figure 14). 
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Figure 13: Concentrations of Nickel as PM10 (µg/m3) from HVAS monitors from February 2008 to 1 October 2021 

Note Two extreme outliers (0.18 and 0.31 ug/m3 at sites 2 and 4 on 19/05/2021 were removed from the plot as they were likely caused by corruption of the sample and there were no shiploading or other bulk handling activities of nickel being undertaken during the sampling period and the Port 
was not upwind for most 20 of 24 hours) of the sampling period. 

Green shading denotes historical transformed PM10 Ni concentrations (between 26/02/2008) and blue shading denotes PM10 Ni HVAS concentrations (between 03/05/2016 and 27/09/2019). 
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Figure 14: Concentrations of Iron as PM10 (µg/m3) from HVAS monitors from February 2008 to 1 October 2021.  

Note: Green shading denotes transformed PM10 Fe concentrations from historical TSP Fe and blue shading denotes rolling PM10 Fe HVAS data.  

Cliffs Natural Resources and owner of the Koolyanobbing mine ceased export from SPE in late June 2018. Railing in of this same iron ore by new mine owner, Mineral Resources Limited (MRL) re-commenced on the 8th of November 2018 and shiploading of iron 
ore started on the 14th of December 2018.
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 Copper as PM10 

Copper concentrations of PM10 throughout the reporting period were all over an order 
of magnitude below Southern Port’s daily Licence limit of 1.0μg/m3 and no Limit 
Exceedances were reported under Condition 28 of the Licence. Overall, the results 
show the loading controls and post shipment hygiene were effective in mitigating any 
copper concentrations close to the Licence criterion of 1.0µg/m3 during the seven 
shipments over the reporting period. 

 

Figure 15: Concentrations of Copper as PM10 (µg/m3) from HVAS monitors from May 
2016 to 1 October 2021 

 Lithium as PM10 

During the reporting period, the highest lithium concentration in PM10 was 0.004µg/m3 
on 13/05/2021 (Figure 16) when no spodumene was being loaded at either Berth 2 
or Berth 3. This is a relatively low concentration of lithium given the limit of detection 
is approximately six-fold lower at <0.0007µg/m3. There are no assessment criteria for 
lithium in air. The absence of seasonal peaks in concentrations of lithium is also 
noted. 
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Given the limited amount of lithium in PM10 data it is difficult to detect trends or 
correlate the shipping of spodumene to higher concentrations of lithium. The 
spodumene has very little dust associated with their handling on account of the 
coarse particulates and adequate moisture levels (for more information see section 
on Product Quality).  

 

Figure 16: Concentrations of Lithium as PM10 (µg/m3) from HVAS monitors from 
February 2018 to 1 October 2021 
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 Stormwater Results 

In accordance with the Licence, monthly stormwater sampling was planned for 
stormwater drains (1 to 3) and sumps (1 to 4) between October 2020 and September 
2021. Rainfall, and hence stormwater sampling, was limited from October 2020 
through to March 2021, with either no or only partial sampling able to be undertaken. 
All the stormwater results for the reporting period are presented in Table 9. The 
corresponding NATA accredited laboratory reports are provided in Appendix 10. 

Stormwater hygiene was managed by regularly wet sweeping between products on 
berths in accordance with the Licence. These events are recorded in Appendix 10. 

Although not a requirement of the Licence, SPE has compared stormwater sample 
results to target criteria indicating acceptability to ambient waters (ANZG, 2018) (see 
Table 3, Section 3.7). 

 Nutrients 

The target criteria for Total Nitrogen (TN) and Total Phosphorous (TP) were 
frequently exceeded as shown in Table 9. Sumps 3 and 4 were generally higher in 
TN nutrients than Sumps 1 and 2 (See Figure 17). The highest TN readings were 
234mg/L taken at Sump 3 on 12/04/2021 and 162mg/L at Sump 4 on 05/05/2021. 
The highest TN readings at Sumps 1 and 2 were 30.3mg/L sampled on 03/06/2021 
and 44.6mg/L sampled on 03/06/2021. TN is most likely related to fertiliser (urea) 
unloading with contributions from loading of grain and woodchips. Sumps 1 and 2 
have an extensive catchment including the CBH lease, while Sumps 3 and 4 drain 
immediate surrounds of Berth 2. Loading controls including berth hygiene associated 
with fertilizer and woodchip handling have been developed as far as reasonably 
practical. No comment can be passed on grain handling as this is handled 
independently by CBH. 

TN levels in Drains 1, 2 and 3 were all lower than the trigger value of 2.3mg/L with 
the highest value being 2.10mg/L at Drain 3 taken on 27/01/2021.  

Concentrations of TP in Sumps 1 to 4 were higher than the drains and almost all 
sumps exceeded the trigger value of 0.20mg/L of TP each month. The highest 
concentrations were recorded at Sumps 3 and 4 on Berth 2, where phosphorus-
based fertilisers like mono-ammonium phosphate (MAP) and di-ammonium 
phosphate (DAP) are unloaded from vessels. The highest TP concentration was 
recorded at Sump 3 on 24/02/2021 of 18.60mg/L. 

Majority of concentrations of TP in Drains 1, 2 and 3 sampled during the reporting 
period were all below the reuse criteria of 0.20mg/L except for Drain 3 sampled on 
27/01/2021 and 12/04/2021 which recorded values of 0.43mg/L and 0.28mg/L 
respectively.  
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 Metals 

Stormwater was analysed for dissolved metals (samples are field filtered to remove 
particulate >0.45µm) including copper, nickel, lithium, and sulphur (Table 9). 
Generally, concentrations of all metals were below any relevant targets with 
exception to copper in two samples from Sumps 2 and 4 on 16/12/2021 and 
24/02/2021. There was no copper shiploading at the time these two elevated copper 
readings were recorded or the month before the samples were collected.  

Dissolved sulphur and lithium do not have any relevant criteria on account of their 
low toxicity. The highest recorded dissolved lithium concentration was 0.177mg/L and 
dissolved sulphur concentration of 910mg/L were both recorded at Sump 3 on the 
3/6/2021 and 15/7/2021 respectively (refer to Table 9).  

The range of nickel concentrations in water samples from the drains (0.001 to 0.9 
mg/L) were typically over an order of magnitude lower than in the samples from 
Sumps 1, 2, 3 and 4. Dissolved nickel concentrations remained below the adopted 
storm water quality criteria of 5.6 mg/L in all drains and sumps sampled. 

Overall, the existing loading, sump and berth cleaning controls being implemented 
are minimising nickel and copper concentration levels in stormwater on Berth 2. 
These cleaning regimes will continue to be carried out and improved where possible.  



 

 
 

_____________________________________________________________________________________________________ 
 

Page 41 
Annual Environmental Quality Monitoring Report 

Table 9: Stormwater Quality Monitoring Results of Drains 1 to 3 and Sumps 1 to 4 
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Date Sample type Site 10-20 0.080 5.600 2.30 0.20

Regional trigger values 
for SW Australia with 
tenfold initial dilution 

factor applied¹

mg/L mg/L

Trigger values for protecting 80th percentile of marine 
species with ten fold initial dilution factor applied²

Drain 1
Drain 2
Drain 3
Sump 1 6.23 321 41 8 <0.001 0.005 0.006 1.20 0.27
Sump 2 7.11 1510 13 85 <0.001 0.020 0.011 3.40 0.06
Sump 3 7.00 1000 <5 128 0.002 0.324 0.020 2.50 0.10
Sump 4 5.84 958 <5 118 0.012 2.680 0.054 5.20 0.74
Drain 1 7.83 372 <5 10 0.002 0.002 <0.001 0.40 0.02
Drain 2 7.67 367 <5 10 0.001 0.010 0.002 0.30 0.02
Drain 3 7.64 1500 8 41 0.003 0.010 0.011 0.20 0.07
Sump 1 6.25 350 23 12 <0.001 0.051 0.003 0.40 0.06
Sump 2 6.60 232 60 25 0.015 0.251 0.029 0.70 0.09
Sump 3 6.39 156 5 18 0.004 0.309 0.007 0.60 0.07
Sump 4 5.77 711 8 110 0.014 2.580 0.044 2.50 1.33
Drain 1
Drain 2
Drain 3
Sump 1 6.30 672 160 9 0.001 0.014 0.010 0.45 1.49
Sump 2 6.06 649 29 52 0.133 0.631 0.021 2.93 0.37
Sump 3
Sump 4
Drain 1
Drain 2 7.12 179 136 10 0.004 0.011 0.004 1.50 0.19
Drain 3 7.90 962 62 23 0.008 0.040 0.007 2.10 0.43
Sump 1 6.40 410 104 18 0.002 0.048 0.009 3.60 0.66
Sump 2 6.60 522 100 36 0.033 0.113 0.005 8.50 0.88
Sump 3 6.69 940 77 100 0.024 1.080 0.018 18.50 0.84
Sump 4 6.11 1110 8 139 0.001 1.920 0.035 13.90 1.99

Drain 1
Drain 2
Drain 3
Sump 1 7.19 728 108 9 <0.001 0.263 0.007 11.11 0.15
Sump 2 6.97 282 33 26 0.008 0.130 0.011 11.30 8.21
Sump 3 6.73 425 <5 47 0.019 1.150 0.017 13.30 18.60
Sump 4 4.89 927 <5 118 0.099 3.100 0.036 18.00 13.30

Drain 1
Drain 2
Drain 3
Sump 1
Sump 2
Sump 3
Sump 4

March 
sampling not 
conducted

Filtered (<0.45 
um) Dissolved 

Metals

Drains 1, 2 & 3 - were not running during March 2021 as sufficient rainfall did not occur during weekday business 
hours to allow for sampling

Sumps 1, 2, 3 & 4 - were not sampled during March 2021 as sufficient rainfall occured during the month to allow 
for sampling and sumps had been emptied following bulk nickel and copper shipment, as required by the Licence

Drains 1-3 were not running during October 2020 stormwater monitoring as sufficient rainfall did not occur during 
weekday business hours to allow for sampling

February 
sampling 

conducted 
on 

24/02/2021

Filtered (<0.45 
um) Dissolved 

Metals

Drains 1, 2 & 3 - were not running during Feb 2021 as sufficient rainfall did not occur during weekday business 
hours to allow for sampling

November 
sampling 

conducted 
on 

11/11/2020

Filtered (<0.45 
um) Dissolved 

Metals

December 
sampling 

conducted 
on 

16/12/2020

Filtered (<0.45 
um) Dissolved 

Metals

Drains 1-3 were not running during December 2020 stormwater monitoring as sufficient rainfall did not occur 
during weekday business hours to allow for sampling

Sumps 3 & 4 - were not running during December 2020 as sufficient rainfall did not occur during weekday 
business hours to allow for sampling.

January 
sampling 

conducted 
on 

27/01/2021

Filtered (<0.45 
um) Dissolved 

Metals

Drain 1 - was not running during Jan 2021 as sufficient rainfall did not occur during sampling

October 
sampling 

conducted 
on 

29/10/2020

Filtered (<0.45 
um) Dissolved 

Metals
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Table 9 continued: Stormwater Quality Monitoring Results of Drains 1 to 3 and Sumps 
1 to 4 
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Date Sample type Site 10-20 0.080 5.600 2.30 0.20
Drain 1 8.40 166 15 4 0.003 0.400 <0.001 0.50 0.13
Drain 2 7.96 68 27 2 0.003 0.001 <0.001 0.50 0.14
Drain 3 7.86 173 9 6 0.001 0.002 0.002 0.70 0.28
Sump 1 6.50 104 44 3 0.004 0.010 0.005 1.30 0.29
Sump 2 6.83 270 222 19 0.002 0.023 0.002 25.90 2.39
Sump 3 7.38 745 <5 85 0.006 0.121 0.006 234.00 9.37
Sump 4 6.50 457 40 56 0.023 1.550 0.023 84.00 4.84
Drain 1 7.30 69 <5 1 0.010 0.900 0.023 0.20 0.06
Drain 2 7.47 39 16 1 0.001 0.002 0.002 0.30 0.06
Drain 3 7.10 85 72 3 0.002 0.007 0.003 0.40 0.14
Sump 1 6.91 104 122 6 0.003 0.025 0.009 6.60 0.39
Sump 2 7.65 165 130 18 0.006 0.156 0.004 23.80 1.31
Sump 3 7.14 1150 <5 154 0.020 1.580 0.022 29.80 2.34
Sump 4 7.61 742 <5 122 0.010 1.170 0.019 162.00 4.33
Drain 1 8.58 76 23 2 0.004 0.003 0.001 0.70 0.04
Drain 2 8.82 64 18 3 0.002 0.004 0.002 0.80 0.07
Drain 3 8.93 79 15 3 0.003 0.013 0.002 0.70 0.11
Sump 1 8.29 104 159 3 0.002 0.016 0.002 30.30 0.44
Sump 2 8.69 200 210 19 0.009 0.030 0.005 44.60 1.14
Sump 3 7.68 27900 <5 782 0.015 0.834 0.177 9.30 1.69
Sump 4 7.21 14900 11 474 0.003 1.620 0.105 27.20 2.04
Drain 1 8.74 53 9 1 <0.001 0.001 <0.001 0.20 0.04
Drain 2 8.81 48 36 1 <0.001 0.001 0.002 0.20 0.05
Drain 3 8.29 16400 20 434 <0.001 0.007 0.022 0.20 0.06
Sump 1 5.38 77 58 2 0.001 0.007 0.002 1.20 0.14
Sump 2 5.75 213 188 29 0.004 0.168 0.004 5.00 0.47
Sump 3 5.58 33900 10 910 <0.005 0.081 0.160 11.60 0.41
Sump 4 6.23 21900 161 617 <0.005 0.382 0.102 24.70 0.98
Drain 1 9.23 92 19 2 <0.001 0.001 <0.001 0.20 0.03
Drain 2 8.94 80 58 2 <0.001 0.002 0.002 0.20 0.04
Drain 3 8.65 106 20 2 0.001 0.010 0.001 0.20 0.05
Sump 1 6.81 209 283 4 0.001 0.019 0.003 1.80 1.45
Sump 2 6.74 276 167 29 0.015 0.211 0.005 3.30 0.30
Sump 3
Sump 4
Drain 1 7.93 48 21 <1 <0.001 <0.001 <0.001 0.20 0.04
Drain 2 8.05 26 12 <1 <0.001 0.002 0.001 0.10 0.02
Drain 3 7.49 49 22 <1 <0.001 0.006 0.001 0.10 0.07
Sump 1 7.71 30 68 <1 <0.001 0.008 0.001 1.20 0.31
Sump 2 7.81 112 132 2 0.003 0.020 0.002 0.90 0.30
Sump 3 7.55 63 52 8 0.004 0.276 0.002 0.90 0.15
Sump 4 7.77 76 97 6 0.001 0.125 0.003 1.40 0.26

April 
sampling 

conducted 
on 

12/04/2021

Filtered (<0.45 
um) Dissolved 

Metals

May 
sampling 

conducted 
on 

05/05/2021

Filtered (<0.45 
um) Dissolved 

Metals

June 
sampling 

conducted 
on 

03/06/2021

Filtered (<0.45 
um) Dissolved 

Metals

Regional trigger values 
for SW Australia with 
tenfold initial dilution 

factor applied¹

mg/L mg/L

Trigger values for protecting 80th percentile of marine 
species with ten fold initial dilution factor applied²

September 
sampling 

conducted 
on 3/09/2021

Filtered (<0.45 
um) Dissolved 

Metals

Filtered (<0.45 
um) Dissolved 

Metals

August 
sampling 

conducted 
on 

27/08/2021
Insufficient rainfall for sampling

July 
sampling 

conducted 
on 

15/07/2021

Filtered (<0.45 
um) Dissolved 

Metals
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Figure 17: Concentrations of Total Nitrogen in Stormwater (mg/L) from Hume 
Interceptors Draining Berths 1 and 2 from February 2009 to September 2021 

 Wastewater Results 
Five wastewater sampling events were undertaken during the reporting period in the six 
months (April to September) wastewater was infiltrated onto the reclaim during these drier 
months (Table 10). These can also be verified by the NATA accredited laboratory reports 
provided in Appendix 11. No samples were taken in August 2021 as the wastewater sump 
did not have sufficient water in to provide a comparison sample, but the gap between the 
July and September samples was only five weeks. No samples were taken in October to 
March, as no wastewater was infiltrated into the reclaim during these drier months.  

Laboratory results for dissolved copper, nickel, TN and TP in the general wastewater samples 
below the adopted reuse criteria for each analyte, indicating the suitability of the treated water 
for reuse onsite (Table 10). The highest total nickel concentration was 0.095 mg/L and total 
copper concentration was below detection limit sampled on 06/5/2021. 

Although lithium exceeded the reuse STV (2.5mg/L) on two occasions (dissolved lithium 
concentrations of 7.36 mg/L. and 6.86mg/L), these exceedances have no implications to 
impacts to the marine environment from infiltrating the treated water into the reclaim. This is 
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because lithium has a low toxicity in the marine environment, that explains why there are no 
marine water quality criteria for lithium.  

Wastewater monitoring has been undertaken on dissolved metals since 2018/19 reporting 
period to provide a more accurate assessment of the potential toxicity of the remaining metals 
in wastewater.  

Table 10: General Wastewater Quality Monitoring Results following WWTP Treatment 

 
 

Sample ID Date pH TDS TSS Copper Nickel Lithium TN TP

5.00 0.001 0.001 0.001 0.10 0.01
6 to 9 - - 5.000 2.000 2.50 25 to 125* 0.8 to 12*

Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L
13-Apr-21 6.73 15100 <5 <0.001 0.072 7.36 18.40 0.57
06-May-21 7.10 14400 13.00 <0.001 0.095 6.86 22.70 0.70
03-Jun-21 9.11 3010 <5 <0.001 0.029 0.657 11.80 0.16
28-Jul-21 6.49 4730 12.00 <0.001 0.061 1.42 10.50 0.06
03-Sep-21 6.77 4970 21.00 <0.001 0.263 1.61 5.60 0.04

Metals results are for dissolved metals as per reuse guidelines
1 Reuse Short-term Trigger Value (STV) sourced from Reuse criteria for agricultural irrigation Tables 9.2.17 in Chapter 9 ANZEC/ARMCANZ (2000)

Final Tank - 
Treated Water

Dissolved Metals Nutrients

Detection Limits (mg/L)

Reuse STV 1



5. SUMMARY OF COMPLAINTS 
The following section satisfies Condition 36 of the Licence by summarising 
substantiated complaints received for the reporting period associated with prescribed 
Port activities.  

During the reporting period, three complaints were received on depositional red dust. 
These complaints were substantiated indicating a significant proportion of the dust 
originated from iron ore handling activities based on the iron and mineral content (refer 
to Table 11 below). These complaints combined with increasing level of iron in PM10 
dust (refer to Figure 14) have resulted in actions to improve loading controls in 2021 
(refer to Section 6). The complaints also underline the importance of getting the Ports’ 
trafficked gravel road becoming sealed since the mineral composition in the dust 
samples indicated gravel dust as contributing a significant proportion of the dust.  

Besides these three dust complaints, the only other substantiated complaint was 
related to light emissions which led to the offending lights being pointed downwards 
and the complainant being satisfied with the response. 

All other complaints including noise were associated with third party operations 
outside the premise’s boundary and were referred to truck or train operators as the 
responsible third parties. Further details on noise is provided to DWER in the annual 
noise report submitted as a requirement of the Ports’ Regulation 17 Approval. 



Table 11: Summary of Substantiated Complaints Associated with Port Activities 

Complaint 
Type 

INX# Complainant Contact 
Details 

First 
Date 

Duration Location Particulars Action 

Red dust 
deposition 

14893 Roger Ellett 0427 720 
706 

18-Jan-
21 

Ongoing Yacht Pens, 
Taylor Street 

Dust from the Port is settling on surfaces 
of yachts raising cleaning costs before 
being able to use their boat. The owner of 
the Yacht "Satori" indicated it was 
cleaned three weeks prior. 
Samples of dust indicated a significant 
proportion was due to iron ore based on 
iron content alone (without consideration 
of mineral content). 

Complainant notified a 
significant proportion was 
due to iron ore and that 
the Port is planning 
actions to reduce dust in 
2021. 

Red dust 
deposition 

15311 Alan 
Johanson 

0427 746 
981 

4-Mar-
21 

Stated 
there had 
been three 
deposition 
events on 
car this 
summer 

Esplanade by 
Adventureland 
Park 

Complainant had cleaned his car the 
previous day and claimed that red dust 
from the iron ore vessel had covered his 
car overnight and during the day. 
Insufficient dust for a laboratory sample 
to determine the % iron but a sample was 
taken form a dust screen situated directly 
upwind. Laboratory analysis indicated 
that up to 38% of the dust could be from 
the Port operation of the iron ore circuit. 

Complainant notified a 
significant proportion was 
likely due to iron ore and 
that the Port is planning 
actions to reduce dust in 
2021. 

Red dust 
deposition 

15350 Bev Eime 0427 786 
413 

10-Mar-
21 

Events 
beginning 
December 
and 
January 

Bostock 
Street 

Deposition event of orange-red dust on 
French doors. Representative samples of 
depositional dust from the premises, iron 
ore and the Ports' gravel roads collected 
and analysed for iron and mineral 
content. Analyses for both events 
indicate significant contribution of iron ore 
to the total dust estimated at about 40% 
with bounds of 20-60%.  

Complainant notified of 
the result and that the 
Port is planning actions to 
reduce dust in 2021. 
The geochemical 
assessment critically 
reviewed providing  
technical improvements to 
reduce uncertainty in 
future investigations. 

16339 5-Jul-21 

Light 17006 Chris Brien 0418 920 
594 

28-Sep-
21 

Ongoing Bostock 
Street 

Lights shining into his premises on CV11 
and Berth 1 gantries. 

Lights angled down by 
Electricians 25/10/2021 
and complainant satisfied. 

 
 



6. MANAGEMENT ACTIONS 

 Product Quality Management Actions 
 In August 2021, SPE formed a dust working group with MRL to meet monthly to 

coordinate actions on increased controls on dust from iron ore including: 

o MRL upgrading water sprays downstream of their crusher that included 

automation via moisture meters. 

o SPE have trialled a dust monitor (“Dumo”) at the rail car dumper to 

develop dust triggers towards automating conditioner sprays at the first 

four transfer points downstream of the dumper. These triggers will be 

used by programmers to complete the automation.  

o SPE have invested in a significant upgrade of its water sprays in the 

outloading circuit immediately before the shiploader that will also allow 

automation. Delays in fabrication of the spray units mean these 

upgrades are not likely to be completed until the third or fourth quarter of 

2021/22.  

 As opportunities present with new clients requiring handling of coarse bulk 
products, Environment Team to continue to work with other Ports, DWER, the 
laboratory (Jenike and Johanson) to progress a more realistic DEM method for 
coarser products.  

 SP to continue working with its sulphur client to apply surfactant to the sulphur in 
the holds of the vessel. This aims to adequately condition the sulphur before 
unloading to ensure levels of dust remain acceptable.  

 Air Quality Management Actions 

 Reportable PM10 events related to grain handling have been shared with CBH 
along with requested updates on improvement actions.  

 Request CBH improve their loading controls when slicks of grain dust are 
observed on inner harbour waters. 

 Improved dust management of woodchip loading operations by improved 
containment and water sprays on transfer points and improved product quality by 
only freshly harvested chips being exported.  

 Regular watering down of unsealed (gravel) roads onsite to minimise dust levels. 
 Regular inspection and sweeping of Hughes Road the 24-hour incoming and 

outgoing truck route to minimise dust levels particularly during the summer 
months. The dust from Hughes Road is primarily clay that is tracked out from the 
Ports unsealed roads in wet conditions that becomes dusty when dry. This 
directly impacts dust levels in the residential areas and air monitoring sites 3 and 
4 above this road. The gravel also contains up to 10% iron which contributes to 
iron concentrations captured on air monitors.  

 Construction projects beginning in November will increase the sealed roads from 
20% (current) to 80% by 30 June 2022. This will not meet the 100% sealed 
requirement of Condition 8 (Table 2, Row 1), of the Licence but practical 
completion dates for these outstanding works will be advised subject to funding.  

 Complete commissioning of Envirosys database system in early 2022 to 
automate the process of checking laboratory results against relevant criteria and 
improve data management. 
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  Stormwater Management Actions 

 Regular sweeping of Berth 2 following handling of fertiliser, sulphur, nickel and 
copper shipments to minimise contamination of stormwater.  

 Regular emptying and maintenance of existing stormwater systems including 
soaks, pits, Hume Interceptors, mesh covers (woodchip exclusion) and filters 
including before and after nickel and copper shipments. 

 Capture of fertiliser, copper and nickel washwaters and run-off from Berth 2 for 
disposal as controlled waste at Myrup Liquid waste facility. 

 Summit continue to re-use nutrient-contaminated groundwater under their lease 
with the aim of reducing nitrogen levels. This groundwater moves seawards and 
may infiltrate into SPE’s stormwater system. 

 Construction of a first flush tank and StormDMT filter as described in Condition 8 
(Table 2, row 2) as part of the Berth 2 Hardstand and Stormwater Treatment 
System Project. State government restrictions on CAPEX investment mean that 
the funding for the DMT filter to treat storm water on multiuser berth 2 has been 
delayed for at least another year. However, the first phase of the project works to 
re-seal Berth 2 will be completed this financial year. These works will include 
drainage conducive to installation of the DMT filter. 

 Wastewater Management Actions 

 An automated treatment system dosing sulphur washwaters with caustic soda 
was procured and commissioned during the reporting period. 

 The washdown pad of the general wastewater washdown bay was extended to 
increase the capacity for dewatering sediments using geotextile bags. The solids 
are treated with lime and tested for reuse under the Contaminated Sites Act 
(2003) and disposal to landfill according to WA Landfill Classification guidelines.  

 Planning and designs for future upgrades of the wastewater treatment plant 
washdown bays. 

 Construction of an approved biosecurity washdown bay for containers 
 Secure funding to implement plans to build a concrete bund around the oily water 

separator system to replace the existing plastic bund. 
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8. APPENDICES 
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APPENDIX 1: 24-HR DAILY AVERAGE PM10 BETWEEN 1 OCTOBER 2020 TO 30 
SEPTEMBER 2021 

 

Bold - Exceedances of 50µg/m3 assessment criteria are highlighted in red and bold. 

Missing Data Notes: No data at Site 4 on 28/11/20 to 30/11/20 due to a power outage. 

Site 1 Site 2 Site 3 Site 4 Site 5

1/10/20 00:00 2/10/20 00:00 21.3 20.5 24.3 23.8 23.7

2/10/20 00:00 3/10/20 00:00 19.8 18.6 20.4 17.4 21.8
3/10/20 00:00 4/10/20 00:00 13.5 10.5 15.1 12.6 12.4
4/10/20 00:00 5/10/20 00:00 16.6 14.8 16.9 17.5 15.1
5/10/20 00:00 6/10/20 00:00 19.3 12.2 13.9 12.7 11.9
6/10/20 00:00 7/10/20 00:00 12.9 10.2 17.1 17.8 10.5
7/10/20 00:00 8/10/20 00:00 8.5 6.9 10.9 16.6 9.0
8/10/20 00:00 9/10/20 00:00 14.3 11.3 13.2 13.4 14.0
9/10/20 00:00 10/10/20 00:00 21.3 17.0 19.5 22.4 19.0
10/10/20 00:00 11/10/20 00:00 28.0 24.0 27.2 26.2 24.2
11/10/20 00:00 12/10/20 00:00 16.1 15.6 18.7 18.5 15.3
12/10/20 00:00 13/10/20 00:00 20.6 13.6 18.6 19.0 13.3
13/10/20 00:00 14/10/20 00:00 27.0 23.8 34.3 33.1 20.1
14/10/20 00:00 15/10/20 00:00 22.2 20.2 24.3 23.6 21.8
15/10/20 00:00 16/10/20 00:00 14.3 18.6 17.3 17.4 13.9
16/10/20 00:00 17/10/20 00:00 16.3 13.5 14.8 21.1 11.5
17/10/20 00:00 18/10/20 00:00 15.7 11.5 16.4 19.4 11.8
18/10/20 00:00 19/10/20 00:00 21.5 14.8 24.0 25.7 14.0
19/10/20 00:00 20/10/20 00:00 27.2 26.1 32.6 36.1 23.8
20/10/20 00:00 21/10/20 00:00 26.0 29.0 26.9 29.0 18.8
21/10/20 00:00 22/10/20 00:00 19.8 29.9 18.6 18.2 12.2
22/10/20 00:00 23/10/20 00:00 14.1 10.5 13.7 15.6 13.3
23/10/20 00:00 24/10/20 00:00 14.0 12.0 13.3 13.5 11.4
24/10/20 00:00 25/10/20 00:00 14.1 15.8 22.8 22.7 10.3
25/10/20 00:00 26/10/20 00:00 21.5 19.8 26.7 33.0 13.7
26/10/20 00:00 27/10/20 00:00 15.5 13.1 19.3 28.8 15.3
27/10/20 00:00 28/10/20 00:00 25.3 24.7 50.6 51.3 24.4
28/10/20 00:00 29/10/20 00:00 22.6 21.4 34.5 26.0 18.9
29/10/20 00:00 30/10/20 00:00 31.5 30.8 41.8 46.8 22.4
30/10/20 00:00 31/10/20 00:00 25.7 30.0 37.8 53.6 22.1
31/10/20 00:00 1/11/20 00:00 26.3 20.0 29.5 49.8 21.0
1/11/20 00:00 2/11/20 00:00 33.5 31.9 35.4 37.6 30.3
2/11/20 00:00 3/11/20 00:00 12.8 9.7 13.5 14.1 12.3
3/11/20 00:00 4/11/20 00:00 11.7 12.5 14.9 13.7 13.2
4/11/20 00:00 5/11/20 00:00 23.6 22.7 26.0 27.1 18.8
5/11/20 00:00 6/11/20 00:00 23.2 21.3 33.6 39.0 19.1
6/11/20 00:00 7/11/20 00:00 25.8 25.0 39.7 44.3 14.9
7/11/20 00:00 8/11/20 00:00 16.9 9.8 20.7 22.6 13.5
8/11/20 00:00 9/11/20 00:00 20.7 21.3 27.8 29.5 19.9
9/11/20 00:00 10/11/20 00:00 20.2 19.1 21.2 20.8 20.9
10/11/20 00:00 11/11/20 00:00 14.8 12.2 17.8 16.4 14.3
11/11/20 00:00 12/11/20 00:00 13.5 14.2 17.2 12.7 12.2
12/11/20 00:00 13/11/20 00:00 11.2 11.5 14.0 15.3 11.5
13/11/20 00:00 14/11/20 00:00 12.4 12.6 13.8 16.8 12.3
14/11/20 00:00 15/11/20 00:00 10.5 4.6 8.5 8.1 8.0
15/11/20 00:00 16/11/20 00:00 16.0 16.0 19.9 17.0 16.8
16/11/20 00:00 17/11/20 00:00 18.3 18.0 24.3 33.9 17.1
17/11/20 00:00 18/11/20 00:00 17.6 16.3 17.0 17.3 17.2
18/11/20 00:00 19/11/20 00:00 28.0 23.6 25.3 24.1 21.9
19/11/20 00:00 20/11/20 00:00 20.4 18.8 23.2 24.7 15.8
20/11/20 00:00 21/11/20 00:00 23.3 21.9 25.0 21.8 20.9
21/11/20 00:00 22/11/20 00:00 12.1 13.9 13.5 11.9 12.0
22/11/20 00:00 23/11/20 00:00 15.9 14.9 13.4 14.0 10.7
23/11/20 00:00 24/11/20 00:00 17.0 15.0 22.0 26.4 14.3
24/11/20 00:00 25/11/20 00:00 26.5 28.0 22.0 23.9 25.3
25/11/20 00:00 26/11/20 00:00 24.3 31.6 27.0 25.9 22.7
26/11/20 00:00 27/11/20 00:00 40.8 43.5 48.6 48.6 38.3
27/11/20 00:00 28/11/20 00:00 21.2 27.7 23.9 22.6 21.4
28/11/20 00:00 29/11/20 00:00 12.0 13.0 11.8 - 12.2
29/11/20 00:00 30/11/20 00:00 17.6 24.8 22.4 - 16.9
30/11/20 00:00 1/12/20 00:00 21.7 23.7 26.3 - 22.8
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Bold - Exceedances of 50µg/m3 assessment criteria are highlighted in red and bold. 

Missing Data Notes: No data at Site 4 on 5/12/20 to 7/12/20 due to power outages. 

Site 1 Site 2 Site 3 Site 4 Site 5

1/12/20 00:00 2/12/20 00:00 18.5 19.6 19.8 19.0 17.0

2/12/20 00:00 3/12/20 00:00 27.5 30.6 26.5 36.3 21.2

3/12/20 00:00 4/12/20 00:00 31.8 28.9 26.3 26.3 25.2
4/12/20 00:00 5/12/20 00:00 23.3 27.0 30.4 26.3 23.4
5/12/20 00:00 6/12/20 00:00 29.0 29.6 33.2 - 27.0
6/12/20 00:00 7/12/20 00:00 16.2 16.8 18.1 - 14.1
7/12/20 00:00 8/12/20 00:00 23.3 23.2 28.0 - 14.5
8/12/20 00:00 9/12/20 00:00 28.9 28.8 37.3 34.9 22.0
9/12/20 00:00 10/12/20 00:00 35.0 32.5 45.1 41.7 23.6

10/12/20 00:00 11/12/20 00:00 35.8 49.6 59.6 64.7 27.4

11/12/20 00:00 12/12/20 00:00 36.0 40.7 53.7 49.8 32.9

12/12/20 00:00 13/12/20 00:00 14.2 20.5 23.7 18.7 10.8

13/12/20 00:00 14/12/20 00:00 18.1 20.1 19.1 16.8 14.8

14/12/20 00:00 15/12/20 00:00 23.3 22.3 22.8 23.3 19.3

15/12/20 00:00 16/12/20 00:00 25.8 27.0 32.4 41.7 18.9
16/12/20 00:00 17/12/20 00:00 23.6 26.3 36.9 33.2 16.0
17/12/20 00:00 18/12/20 00:00 16.3 17.0 20.3 17.5 10.2
18/12/20 00:00 19/12/20 00:00 21.8 17.9 19.7 17.5 9.1
19/12/20 00:00 20/12/20 00:00 38.8 23.1 30.7 34.4 12.3
20/12/20 00:00 21/12/20 00:00 21.2 14.7 16.4 20.1 13.3
21/12/20 00:00 22/12/20 00:00 33.0 30.8 25.8 27.5 17.6
22/12/20 00:00 23/12/20 00:00 40.6 41.6 38.9 37.8 19.0
23/12/20 00:00 24/12/20 00:00 28.5 44.5 49.8 49.5 16.0
24/12/20 00:00 25/12/20 00:00 27.0 23.4 26.0 31.5 20.3
25/12/20 00:00 26/12/20 00:00 25.3 19.6 21.3 27.0 21.1
26/12/20 00:00 27/12/20 00:00 18.7 19.7 20.4 19.7 19.0
27/12/20 00:00 28/12/20 00:00 26.7 22.5 19.2 19.3 18.3
28/12/20 00:00 29/12/20 00:00 32.6 24.1 27.1 24.4 19.5
29/12/20 00:00 30/12/20 00:00 33.6 35.5 37.7 45.0 19.8
30/12/20 00:00 31/12/20 00:00 24.6 29.0 42.5 41.1 15.9
31/12/20 00:00 1/01/21 00:00 13.9 11.7 23.0 20.3 10.7
1/01/21 00:00 2/01/21 00:00 21.1 20.4 26.8 23.9 16.7
2/01/21 00:00 3/01/21 00:00 21.8 35.3 29.5 25.9 16.1
3/01/21 00:00 4/01/21 00:00 18.3 23.1 22.5 17.4 10.5
4/01/21 00:00 5/01/21 00:00 20.2 23.8 43.6 48.5 13.2
5/01/21 00:00 6/01/21 00:00 24.0 23.3 44.6 47.5 15.5
6/01/21 00:00 7/01/21 00:00 26.0 30.3 48.8 47.5 17.2
7/01/21 00:00 8/01/21 00:00 29.8 32.4 47.5 45.6 18.6
8/01/21 00:00 9/01/21 00:00 30.3 37.6 34.9 57.2 21.8
9/01/21 00:00 10/01/21 00:00 39.7 32.4 36.9 36.3 28.7

10/01/21 00:00 11/01/21 00:00 26.7 24.7 28.5 30.9 24.1
11/01/21 00:00 12/01/21 00:00 29.8 28.8 33.5 28.8 23.7
12/01/21 00:00 13/01/21 00:00 35.7 34.0 35.8 33.5 28.7
13/01/21 00:00 14/01/21 00:00 35.2 35.4 28.6 25.6 20.2
14/01/21 00:00 15/01/21 00:00 32.0 33.6 33.5 26.0 20.5
15/01/21 00:00 16/01/21 00:00 27.6 36.0 30.4 27.9 20.0
16/01/21 00:00 17/01/21 00:00 28.4 34.0 29.4 29.6 18.6
17/01/21 00:00 18/01/21 00:00 27.5 43.9 30.3 28.1 15.1
18/01/21 00:00 19/01/21 00:00 24.9 19.0 25.8 26.7 15.3
19/01/21 00:00 20/01/21 00:00 21.0 20.0 26.6 33.8 19.0
20/01/21 00:00 21/01/21 00:00 23.2 19.8 24.8 31.9 20.3
21/01/21 00:00 22/01/21 00:00 30.8 23.3 24.0 25.1 26.0
22/01/21 00:00 23/01/21 00:00 35.0 33.9 30.0 31.4 26.5
23/01/21 00:00 24/01/21 00:00 33.3 31.9 35.6 37.8 31.4
24/01/21 00:00 25/01/21 00:00 15.7 11.3 14.1 13.0 13.3
25/01/21 00:00 26/01/21 00:00 17.9 13.7 16.0 16.9 15.3
26/01/21 00:00 27/01/21 00:00 22.0 16.0 18.8 17.9 15.3
27/01/21 00:00 28/01/21 00:00 12.7 10.8 17.5 16.5 10.6
28/01/21 00:00 29/01/21 00:00 17.4 21.0 25.0 29.6 16.6
29/01/21 00:00 30/01/21 00:00 21.1 15.8 20.5 24.5 16.8
30/01/21 00:00 31/01/21 00:00 19.4 17.2 21.6 24.2 14.3
31/01/21 00:00 1/02/21 00:00 22.5 18.8 24.7 36.2 16.9
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Bold - Exceedances of 50µg/m3 assessment criteria are highlighted in red and bold. 

Missing Data Notes: Site 4 power outage on 8/02/21. Missing data at Site 4 from 17/02/21 to 9/03/21 due to power failure and 
BAM failure, unit then underwent repairs and re-installation.  

Site 1 Site 2 Site 3 Site 4 Site 5

1/02/21 00:00 2/02/21 00:00 23.5 23.1 35.7 37.8 15.4

2/02/21 00:00 3/02/21 00:00 19.7 19.6 30.6 37.8 17.0
3/02/21 00:00 4/02/21 00:00 16.8 14.5 17.7 19.9 17.1
4/02/21 00:00 5/02/21 00:00 26.3 22.3 22.0 24.5 20.9
5/02/21 00:00 6/02/21 00:00 21.2 17.3 15.8 22.0 14.7
6/02/21 00:00 7/02/21 00:00 13.7 24.6 18.0 21.7 7.1
7/02/21 00:00 8/02/21 00:00 11.2 6.8 17.8 13.0 8.3
8/02/21 00:00 9/02/21 00:00 13.5 11.3 15.0 - 14.3
9/02/21 00:00 10/02/21 00:00 17.6 17.0 21.5 21.8 16.2
10/02/21 00:00 11/02/21 00:00 20.0 19.3 23.6 20.7 19.3
11/02/21 00:00 12/02/21 00:00 21.3 20.6 21.4 30.5 20.5
12/02/21 00:00 13/02/21 00:00 13.1 11.7 13.4 30.6 11.6
13/02/21 00:00 14/02/21 00:00 16.4 19.3 14.4 19.1 12.0
14/02/21 00:00 15/02/21 00:00 15.9 14.2 18.0 16.9 14.6
15/02/21 00:00 16/02/21 00:00 25.5 25.6 31.9 43.6 20.0
16/02/21 00:00 17/02/21 00:00 39.0 33.7 37.1 52.0 28.3
17/02/21 00:00 18/02/21 00:00 42.2 43.0 44.2 - 39.3
18/02/21 00:00 19/02/21 00:00 24.9 27.5 28.4 - 25.6
19/02/21 00:00 20/02/21 00:00 21.5 21.1 24.2 - 20.8
20/02/21 00:00 21/02/21 00:00 20.6 20.5 22.8 - 18.1
21/02/21 00:00 22/02/21 00:00 25.3 21.7 21.0 - 20.0
22/02/21 00:00 23/02/21 00:00 25.9 35.5 41.4 - 22.0
23/02/21 00:00 24/02/21 00:00 21.7 23.5 35.6 - 20.3
24/02/21 00:00 25/02/21 00:00 34.1 25.5 32.4 - 22.0
25/02/21 00:00 26/02/21 00:00 48.4 22.6 36.5 - 19.3
26/02/21 00:00 27/02/21 00:00 17.5 32.6 20.7 - 13.3
27/02/21 00:00 28/02/21 00:00 18.9 26.3 12.8 - 10.1
28/02/21 00:00 1/03/21 00:00 22.9 27.1 15.6 - 12.1
1/03/21 00:00 2/03/21 00:00 18.2 20.2 19.8 - 14.5
2/03/21 00:00 3/03/21 00:00 23.4 34.1 30.0 - 17.8
3/03/21 00:00 4/03/21 00:00 22.8 13.8 21.6 - 17.0
4/03/21 00:00 5/03/21 00:00 17.5 12.5 20.2 - 16.5
5/03/21 00:00 6/03/21 00:00 24.8 18.0 22.3 - 24.8
6/03/21 00:00 7/03/21 00:00 7.8 5.5 8.9 - 9.2
7/03/21 00:00 8/03/21 00:00 5.8 4.0 7.1 - 6.8
8/03/21 00:00 9/03/21 00:00 11.8 8.9 14.3 - 10.5
9/03/21 00:00 10/03/21 00:00 12.0 9.2 17.0 - 9.8
10/03/21 00:00 11/03/21 00:00 8.9 7.4 12.7 15.2 9.5
11/03/21 00:00 12/03/21 00:00 18.4 17.2 20.9 21.5 13.4
12/03/21 00:00 13/03/21 00:00 16.6 13.5 18.3 22.6 17.6
13/03/21 00:00 14/03/21 00:00 22.4 16.4 17.6 19.9 16.9
14/03/21 00:00 15/03/21 00:00 14.7 11.5 14.3 14.2 11.0
15/03/21 00:00 16/03/21 00:00 16.8 17.5 29.7 29.1 10.5
16/03/21 00:00 17/03/21 00:00 15.0 15.2 18.8 28.2 10.8
17/03/21 00:00 18/03/21 00:00 17.7 27.6 31.7 34.1 14.1
18/03/21 00:00 19/03/21 00:00 21.4 25.3 32.5 35.6 17.8
19/03/21 00:00 20/03/21 00:00 23.2 30.6 40.3 35.8 20.2
20/03/21 00:00 21/03/21 00:00 37.6 37.3 39.6 41.0 27.1
21/03/21 00:00 22/03/21 00:00 29.9 28.2 29.6 28.4 22.9
22/03/21 00:00 23/03/21 00:00 23.9 24.3 24.3 28.8 24.0
23/03/21 00:00 24/03/21 00:00 18.8 20.3 21.4 23.2 18.7
24/03/21 00:00 25/03/21 00:00 11.9 12.7 12.1 12.5 11.5
25/03/21 00:00 26/03/21 00:00 16.2 14.4 13.7 14.4 15.5
26/03/21 00:00 27/03/21 00:00 17.5 17.8 16.4 18.8 13.7
27/03/21 00:00 28/03/21 00:00 20.1 18.6 23.0 25.5 13.9
28/03/21 00:00 29/03/21 00:00 27.4 24.1 24.3 24.2 22.7
29/03/21 00:00 30/03/21 00:00 25.5 25.0 40.4 50.7 20.6
30/03/21 00:00 31/03/21 00:00 28.3 22.3 28.7 49.9 23.1
31/03/21 00:00 1/04/21 00:00 23.5 21.4 19.5 20.5 20.8
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Bold - Exceedances of 50µg/m3 assessment criteria are highlighted in red and bold. 

Missing Data Notes: Site 1 – missing from 11/05/21 to 12/05/21 due to electrical testing. Sites 1 and 2 missing from 19/05/21 to 
21/05/21 due to scheduled maintenance and zero filter installation.  

Site 1 Site 2 Site 3 Site 4 Site 5

1/04/21 00:00 2/04/21 00:00 30.5 31.3 30.1 30.3 26.3

2/04/21 00:00 3/04/21 00:00 23.0 20.6 21.8 24.2 29.1
3/04/21 00:00 4/04/21 00:00 23.6 21.2 23.4 22.5 15.6
4/04/21 00:00 5/04/21 00:00 34.9 30.8 37.0 37.0 21.3
5/04/21 00:00 6/04/21 00:00 28.4 27.0 32.3 33.3 22.9
6/04/21 00:00 7/04/21 00:00 25.3 23.0 24.2 23.6 22.6
7/04/21 00:00 8/04/21 00:00 27.3 22.5 23.5 23.0 23.6
8/04/21 00:00 9/04/21 00:00 15.6 16.8 27.1 26.7 12.8
9/04/21 00:00 10/04/21 00:00 19.3 14.2 15.0 13.7 9.5
10/04/21 00:00 11/04/21 00:00 15.2 20.9 29.8 27.3 8.9
11/04/21 00:00 12/04/21 00:00 8.5 8.0 13.7 26.0 8.3
12/04/21 00:00 13/04/21 00:00 11.1 9.3 13.7 11.8 11.4
13/04/21 00:00 14/04/21 00:00 19.9 19.8 22.0 16.7 17.3
14/04/21 00:00 15/04/21 00:00 21.7 15.9 18.1 14.0 16.3
15/04/21 00:00 16/04/21 00:00 8.7 8.8 12.6 10.4 9.2
16/04/21 00:00 17/04/21 00:00 16.1 14.8 13.2 15.7 12.1
17/04/21 00:00 18/04/21 00:00 13.6 16.8 18.3 17.3 11.4
18/04/21 00:00 19/04/21 00:00 12.2 10.5 14.7 14.5 10.2
19/04/21 00:00 20/04/21 00:00 10.4 11.6 11.0 9.5 11.5
20/04/21 00:00 21/04/21 00:00 15.3 14.1 17.9 13.2 9.8
21/04/21 00:00 22/04/21 00:00 11.5 11.1 12.5 10.7 12.0
22/04/21 00:00 23/04/21 00:00 19.0 16.8 18.3 21.0 17.1
23/04/21 00:00 24/04/21 00:00 13.0 12.8 21.2 29.3 10.5
24/04/21 00:00 25/04/21 00:00 14.1 14.7 21.5 25.3 12.2
25/04/21 00:00 26/04/21 00:00 14.5 12.1 14.5 18.8 11.2
26/04/21 00:00 27/04/21 00:00 13.0 12.1 15.0 17.5 12.2
27/04/21 00:00 28/04/21 00:00 20.3 26.5 22.0 18.3 17.8
28/04/21 00:00 29/04/21 00:00 18.1 14.7 22.7 16.5 13.1
29/04/21 00:00 30/04/21 00:00 36.4 30.2 32.8 34.6 45.5
30/04/21 00:00 1/05/21 00:00 18.8 15.0 23.3 17.7 16.1
1/05/21 00:00 2/05/21 00:00 11.1 10.0 15.4 15.8 13.3
2/05/21 00:00 3/05/21 00:00 13.7 11.5 15.8 15.5 11.7
3/05/21 00:00 4/05/21 00:00 16.9 16.7 28.7 27.4 11.6
4/05/21 00:00 5/05/21 00:00 5.7 4.8 9.2 21.9 6.8
5/05/21 00:00 6/05/21 00:00 4.2 2.1 5.8 10.9 3.0
6/05/21 00:00 7/05/21 00:00 15.4 15.8 14.1 13.1 17.6
7/05/21 00:00 8/05/21 00:00 11.4 10.7 12.0 10.1 11.1
8/05/21 00:00 9/05/21 00:00 20.2 19.5 22.5 18.6 18.2
9/05/21 00:00 10/05/21 00:00 11.2 10.8 14.9 11.8 11.0
10/05/21 00:00 11/05/21 00:00 10.6 9.1 11.5 10.1 9.1
11/05/21 00:00 12/05/21 00:00 - 0.8 5.5 9.0 4.2
12/05/21 00:00 13/05/21 00:00 - 12.8 16.0 23.7 12.9
13/05/21 00:00 14/05/21 00:00 16.3 17.5 17.7 23.8 14.8
14/05/21 00:00 15/05/21 00:00 11.1 13.5 22.3 24.0 9.7
15/05/21 00:00 16/05/21 00:00 7.8 21.4 26.8 49.9 7.3
16/05/21 00:00 17/05/21 00:00 7.3 5.6 10.5 15.2 6.7
17/05/21 00:00 18/05/21 00:00 10.7 10.3 13.5 16.0 11.0
18/05/21 00:00 19/05/21 00:00 15.1 14.2 14.5 13.2 16.4
19/05/21 00:00 20/05/21 00:00 - - 10.4 14.0 14.7
20/05/21 00:00 21/05/21 00:00 - - 18.7 17.0 12.0
21/05/21 00:00 22/05/21 00:00 16.4 - 14.2 15.0 17.3
22/05/21 00:00 23/05/21 00:00 27.6 24.6 21.6 21.6 25.4
23/05/21 00:00 24/05/21 00:00 10.0 7.6 10.5 10.0 9.0
24/05/21 00:00 25/05/21 00:00 11.1 8.2 12.2 9.5 9.5
25/05/21 00:00 26/05/21 00:00 17.3 15.4 16.5 13.4 15.9
26/05/21 00:00 27/05/21 00:00 5.6 4.7 25.0 46.8 6.6
27/05/21 00:00 28/05/21 00:00 10.5 9.9 11.6 13.7 11.6
28/05/21 00:00 29/05/21 00:00 12.6 11.8 10.5 21.5 10.0
29/05/21 00:00 30/05/21 00:00 6.3 4.2 7.8 8.3 6.1
30/05/21 00:00 31/05/21 00:00 5.0 1.3 5.3 3.4 3.7
31/05/21 00:00 1/06/21 00:00 12.4 9.8 13.9 13.8 11.0

 Sampling Start 
Date

Sampling End 
Date

PM10 (μg/m 3)
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Bold - Exceedances of 50µg/m3 assessment criteria are highlighted in red and bold. 

Missing Data Notes: Site 1 missing data from 3/06/21 to 4/06/21 due to power outage for RCD testing. Site 3 and Site 4 missing 
data from 26/07/21 to 28/07/21 due to scheduled maintenance.  

Site 1 Site 2 Site 3 Site 4 Site 5

1/06/21 00:00 2/06/21 00:00 10.8 10.0 13.1 13.5 11.1

2/06/21 00:00 3/06/21 00:00 10.8 10.8 9.8 7.7 8.0
3/06/21 00:00 4/06/21 00:00 - 4.8 8.5 6.0 7.7
4/06/21 00:00 5/06/21 00:00 - 19.2 8.3 10.5 13.5
5/06/21 00:00 6/06/21 00:00 12.8 18.2 9.1 10.9 13.4
6/06/21 00:00 7/06/21 00:00 8.9 6.7 9.3 9.7 7.7
7/06/21 00:00 8/06/21 00:00 25.0 24.8 26.0 25.4 22.3
8/06/21 00:00 9/06/21 00:00 21.5 16.1 24.7 30.5 16.0
9/06/21 00:00 10/06/21 00:00 9.1 7.6 13.4 17.3 9.4
10/06/21 00:00 11/06/21 00:00 7.1 6.0 8.2 7.9 8.2
11/06/21 00:00 12/06/21 00:00 8.0 6.2 8.3 7.7 7.8
12/06/21 00:00 13/06/21 00:00 4.5 4.4 6.3 6.4 5.7
13/06/21 00:00 14/06/21 00:00 12.7 13.1 9.2 7.7 13.6
14/06/21 00:00 15/06/21 00:00 8.8 7.2 10.6 9.3 8.5
15/06/21 00:00 16/06/21 00:00 19.6 19.7 23.3 17.9 16.6
16/06/21 00:00 17/06/21 00:00 21.2 13.3 20.6 13.0 14.4
17/06/21 00:00 18/06/21 00:00 18.3 16.9 16.8 26.1 18.8
18/06/21 00:00 19/06/21 00:00 20.1 17.6 16.0 20.7 25.8
19/06/21 00:00 20/06/21 00:00 6.9 4.6 8.7 6.9 6.5
20/06/21 00:00 21/06/21 00:00 13.8 9.8 10.5 9.8 9.8
21/06/21 00:00 22/06/21 00:00 12.7 12.7 18.6 16.1 11.0
22/06/21 00:00 23/06/21 00:00 23.4 21.7 25.8 21.4 18.5
23/06/21 00:00 24/06/21 00:00 19.9 19.7 19.7 19.1 19.3
24/06/21 00:00 25/06/21 00:00 12.7 11.7 11.8 21.3 12.1
25/06/21 00:00 26/06/21 00:00 13.4 11.0 6.7 7.9 16.0
26/06/21 00:00 27/06/21 00:00 11.8 11.2 7.6 6.8 6.8
27/06/21 00:00 28/06/21 00:00 8.5 5.3 9.3 10.6 8.4
28/06/21 00:00 29/06/21 00:00 11.6 8.9 10.6 13.1 9.7
29/06/21 00:00 30/06/21 00:00 10.6 8.4 12.8 10.8 9.8
30/06/21 00:00 1/07/21 00:00 15.9 14.2 10.9 9.9 16.6
1/07/21 00:00 2/07/21 00:00 13.1 12.2 12.7 13.6 13.4
2/07/21 00:00 3/07/21 00:00 13.3 12.7 20.4 18.8 12.2
3/07/21 00:00 4/07/21 00:00 11.5 10.7 9.6 11.1 9.2
4/07/21 00:00 5/07/21 00:00 6.6 3.5 6.9 8.2 6.6
5/07/21 00:00 6/07/21 00:00 13.5 8.4 11.0 11.2 11.0
6/07/21 00:00 7/07/21 00:00 10.7 7.5 10.1 11.0 8.7
7/07/21 00:00 8/07/21 00:00 9.0 6.6 9.8 9.0 8.0
8/07/21 00:00 9/07/21 00:00 13.6 11.5 13.0 11.9 14.3
9/07/21 00:00 10/07/21 00:00 5.6 5.0 9.3 6.8 7.9
10/07/21 00:00 11/07/21 00:00 6.4 4.9 8.4 6.3 6.4
11/07/21 00:00 12/07/21 00:00 23.4 18.4 20.6 17.4 29.5
12/07/21 00:00 13/07/21 00:00 7.6 5.4 11.5 9.5 6.0
13/07/21 00:00 14/07/21 00:00 9.4 7.9 10.2 8.9 7.8
14/07/21 00:00 15/07/21 00:00 9.0 7.2 10.0 9.9 8.3
15/07/21 00:00 16/07/21 00:00 21.1 18.9 24.8 23.8 18.8
16/07/21 00:00 17/07/21 00:00 26.2 27.1 31.6 24.1 22.5
17/07/21 00:00 18/07/21 00:00 17.3 15.2 17.1 15.6 14.0
18/07/21 00:00 19/07/21 00:00 8.9 5.0 10.3 7.5 7.7
19/07/21 00:00 20/07/21 00:00 10.9 7.9 11.5 9.9 11.6
20/07/21 00:00 21/07/21 00:00 13.8 11.2 26.8 23.1 12.6
21/07/21 00:00 22/07/21 00:00 6.9 6.0 6.8 6.3 6.8
22/07/21 00:00 23/07/21 00:00 13.8 12.5 15.7 12.4 11.1
23/07/21 00:00 24/07/21 00:00 13.8 12.2 17.6 16.3 12.7
24/07/21 00:00 25/07/21 00:00 18.6 17.6 18.4 17.9 17.3
25/07/21 00:00 26/07/21 00:00 7.6 6.3 8.0 8.7 6.6
26/07/21 00:00 27/07/21 00:00 6.9 4.5 7.5 - 7.5
27/07/21 00:00 28/07/21 00:00 14.3 13.6 - - 14.1
28/07/21 00:00 29/07/21 00:00 10.7 11.4 - - 9.7
29/07/21 00:00 30/07/21 00:00 7.3 5.7 8.3 7.5 9.0
30/07/21 00:00 31/07/21 00:00 9.5 7.5 9.9 9.0 8.3
31/07/21 00:00 1/08/21 00:00 7.0 5.7 6.7 6.0 6.1

 Sampling Start 
Date

Sampling End 
Date

PM10 (μg/m 3)



 

 
 

_____________________________________________________________________________________________________ 
 

Page 56 
Annual Environmental Quality Monitoring Report 

 

Bold - Exceedances of 50µg/m3 assessment criteria are highlighted in red and bold. 

Site 1 Site 2 Site 3 Site 4 Site 5

1/08/21 00:00 2/08/21 00:00 12.6 10.2 13.3 12.4 10.9

2/08/21 00:00 3/08/21 00:00 22.8 24.5 22.5 20.6 19.2
3/08/21 00:00 4/08/21 00:00 15.5 17.1 15.3 15.1 22.5
4/08/21 00:00 5/08/21 00:00 11.2 8.7 9.9 7.1 19.6
5/08/21 00:00 6/08/21 00:00 24.6 27.6 14.6 18.3 25.4
6/08/21 00:00 7/08/21 00:00 8.6 7.1 16.3 34.0 7.7
7/08/21 00:00 8/08/21 00:00 8.5 5.2 8.5 7.7 6.8
8/08/21 00:00 9/08/21 00:00 8.8 7.3 9.3 8.9 6.5
9/08/21 00:00 10/08/21 00:00 6.0 5.9 7.7 8.3 5.6
10/08/21 00:00 11/08/21 00:00 8.5 8.0 8.8 8.6 7.8
11/08/21 00:00 12/08/21 00:00 14.8 12.3 15.4 14.6 13.0
12/08/21 00:00 13/08/21 00:00 23.0 22.3 21.3 17.1 25.3
13/08/21 00:00 14/08/21 00:00 14.5 13.5 16.7 18.8 14.5
14/08/21 00:00 15/08/21 00:00 26.2 25.3 29.0 22.7 19.7
15/08/21 00:00 16/08/21 00:00 18.3 17.3 16.8 16.0 14.8
16/08/21 00:00 17/08/21 00:00 20.0 21.5 25.9 37.7 15.3
17/08/21 00:00 18/08/21 00:00 14.7 14.9 13.3 15.7 11.9
18/08/21 00:00 19/08/21 00:00 14.7 13.4 16.5 17.8 12.3
19/08/21 00:00 20/08/21 00:00 11.0 10.0 11.9 10.4 8.6
20/08/21 00:00 21/08/21 00:00 13.3 10.6 12.1 11.4 11.4
21/08/21 00:00 22/08/21 00:00 10.3 6.3 9.8 8.8 6.5
22/08/21 00:00 23/08/21 00:00 30.7 31.3 30.0 30.1 25.7
23/08/21 00:00 24/08/21 00:00 30.5 32.8 27.6 32.8 21.0
24/08/21 00:00 25/08/21 00:00 17.1 24.8 36.1 39.2 13.9
25/08/21 00:00 26/08/21 00:00 11.7 10.0 18.6 29.5 11.2
26/08/21 00:00 27/08/21 00:00 15.3 13.5 17.0 16.0 12.3
27/08/21 00:00 28/08/21 00:00 18.5 17.5 22.0 19.7 15.0
28/08/21 00:00 29/08/21 00:00 24.3 26.9 26.5 23.7 18.2
29/08/21 00:00 30/08/21 00:00 9.0 7.5 10.0 11.3 8.8
30/08/21 00:00 31/08/21 00:00 10.0 8.3 11.7 9.6 9.2
31/08/21 00:00 1/09/21 00:00 17.6 13.3 14.6 16.4 13.4
1/09/21 00:00 2/09/21 00:00 12.0 10.1 13.9 13.5 11.5
2/09/21 00:00 3/09/21 00:00 10.7 10.2 12.3 11.9 9.6
3/09/21 00:00 4/09/21 00:00 10.0 8.6 9.9 9.4 10.6
4/09/21 00:00 5/09/21 00:00 19.0 13.8 15.2 14.0 24.8
5/09/21 00:00 6/09/21 00:00 10.8 9.3 10.1 9.7 15.8
6/09/21 00:00 7/09/21 00:00 16.0 12.8 15.0 14.3 12.5
7/09/21 00:00 8/09/21 00:00 9.8 6.5 9.7 11.5 9.5
8/09/21 00:00 9/09/21 00:00 15.2 10.8 11.9 13.1 12.6
9/09/21 00:00 10/09/21 00:00 20.1 20.8 23.4 22.0 15.2
10/09/21 00:00 11/09/21 00:00 12.8 11.8 13.5 11.5 12.6
11/09/21 00:00 12/09/21 00:00 12.3 11.8 14.8 14.6 14.4
12/09/21 00:00 13/09/21 00:00 26.0 22.8 27.8 24.9 18.6
13/09/21 00:00 14/09/21 00:00 18.9 25.2 30.7 56.0 13.2
14/09/21 00:00 15/09/21 00:00 19.7 21.0 24.7 31.5 7.4
15/09/21 00:00 16/09/21 00:00 22.3 19.4 22.9 26.7 1.4
16/09/21 00:00 17/09/21 00:00 11.3 8.7 11.3 10.4 8.1
17/09/21 00:00 18/09/21 00:00 19.3 17.8 21.4 19.3 16.5
18/09/21 00:00 19/09/21 00:00 15.3 13.0 17.0 16.1 9.3
19/09/21 00:00 20/09/21 00:00 16.8 15.7 16.3 21.3 13.6
20/09/21 00:00 21/09/21 00:00 38.9 38.5 38.0 47.3 25.2
21/09/21 00:00 22/09/21 00:00 23.0 21.0 26.9 34.3 21.0
22/09/21 00:00 23/09/21 00:00 20.6 18.8 13.5 13.5 19.2
23/09/21 00:00 24/09/21 00:00 18.6 18.4 17.7 22.0 15.6
24/09/21 00:00 25/09/21 00:00 20.6 18.0 18.2 22.1 14.5
25/09/21 00:00 26/09/21 00:00 21.8 16.6 23.6 27.4 15.6
26/09/21 00:00 27/09/21 00:00 21.1 17.1 20.5 20.8 18.5
27/09/21 00:00 28/09/21 00:00 12.6 10.7 14.3 11.9 11.8
28/09/21 00:00 29/09/21 00:00 12.0 12.0 13.4 12.1 10.4
29/09/21 00:00 30/09/21 00:00 15.4 17.0 22.7 20.8 13.0
30/09/21 00:00 1/10/21 00:00 13.5 12.1 15.5 16.0 12.8

 Sampling Start 
Date

Sampling End 
Date

PM10 (μg/m3)
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APPENDIX 2: HVAS PM10 METAL SPECIATION RESULTS OCTOBER 2020 TO SEPTEMBER 2021 

 

 

Note: All measurements are in µg/m3 and are taken approximately between 1200 and 1200 hours each day ±2 hours 

Note: Data in italics is PM10 nickel and copper monitoring during nickel and copper shipments. Data in normal font is general PM10 Licence compliance monitoring 

Cu Ni Li Fe Cu Ni Li Fe Cu Ni Li Fe Cu Ni Li Fe Cu Ni Li Fe

29/09/2020 0:00 30/09/2020 0:00 <0.0007 <0.0007 <0.0007 0.038 <0.0007 <0.0007 <0.0007 0.16 <0.0007 <0.0007 <0.0007 0.021 <0.0007 <0.0007 <0.0007 0.047 <0.0007 <0.0007 <0.0007 0.03

30/09/2020 0:00 1/10/2020 0:00 0.001 0.002 <0.0007 0.44 <0.0007 <0.0007 <0.0007 0.28 <0.0007 <0.0007 <0.0007 0.075 <0.0007 <0.0007 <0.0007 0.22 0.002 <0.0007 <0.0007 0.22

1/10/2020 0:00 2/10/2020 0:00 0.003 <0.0007 <0.0007 0.42 0.002 <0.0007 <0.0007 0.53 <0.0007 <0.0007 <0.0007 0.15 <0.0007 <0.0007 <0.0007 0.21 <0.0007 <0.0007 <0.0007 0.069

3/10/2020 0:00 4/10/2020 0:00 <0.0007 <0.0007 <0.0007 0.021 <0.0007 <0.0007 <0.0007 0.043 <0.0007 <0.0007 <0.0007 0.009 <0.0007 <0.0007 <0.0007 0.006 <0.0007 <0.0007 <0.0007 0.005

9/10/2020 0:00 10/10/2020 0:00 <0.0007 <0.0007 <0.0007 0.9 <0.0007 <0.0007 <0.0007 0.83 0.025 <0.0007 <0.0007 0.42 <0.0007 <0.0007 <0.0007 0.54 <0.0007 <0.0007 <0.0007 0.27

15/10/2020 0:00 16/10/2020 0:00 <0.0007 0.002 <0.0007 0.6 0.001 0.001 <0.0007 2.4 <0.0007 <0.0007 <0.0007 1.2 <0.0007 0.002 <0.0007 1.9 <0.0007 <0.0007 <0.0007 0.35

21/10/2020 0:00 22/10/2020 0:00 <0.0007 0.005 <0.0007 0.2 <0.0007 <0.0007 <0.0007 0.28 <0.0007 <0.0007 <0.0007 0.088 <0.0007 <0.0007 <0.0007 0.11 <0.0007 <0.0007 <0.0007 0.061

27/10/2020 0:00 28/10/2020 0:00 <0.0007 <0.0007 <0.0007 0.13 <0.0007 <0.0007 <0.0007 0.28 <0.0007 <0.0007 <0.0007 0.27 <0.0007 0.001 <0.0007 0.83 <0.0007 <0.0007 <0.0007 0.046

2/11/2020 0:00 3/11/2020 0:00 <0.0007 <0.0007 <0.0007 0.052 <0.0007 <0.0007 <0.0007 0.042 0.002 <0.0007 <0.0007 0.11 <0.0007 <0.0007 <0.0007 0.18 <0.0007 <0.0007 <0.0007 0.009

8/11/2020 0:00 9/11/2020 0:00 <0.0007 <0.0007 <0.0007 0.25 0.001 0.002 <0.0007 0.81 0.001 0.002 <0.0007 0.75 0.001 0.001 <0.0007 0.64 <0.0007 <0.0007 <0.0007 0.13

14/11/2020 0:00 15/11/2020 0:00 <0.0007 <0.0007 <0.0007 0.021 <0.0007 <0.0007 <0.0007 0.045 <0.0007 <0.0007 <0.0007 0.02 <0.0007 <0.0007 <0.0007 0.009 <0.0007 <0.0007 <0.0007 <0.002

20/11/2020 0:00 21/11/2020 0:00 <0.0007 <0.0007 <0.0007 0.052 <0.0007 <0.0007 <0.0007 0.16 <0.0007 <0.0007 <0.0007 0.011 <0.0007 <0.0007 <0.0007 0.015 <0.0007 <0.0007 <0.0007 0.044

26/11/2020 0:00 27/11/2020 0:00 <0.0007 <0.0007 <0.0007 0.53 <0.0007 0.002 <0.0007 1.3 <0.0007 <0.0007 <0.0007 0.35 <0.0007 <0.0007 <0.0007 0.76 <0.0007 <0.0007 <0.0007 0.3

2/12/2020 0:00 3/12/2020 0:00 <0.0007 0.002 <0.0007 0.72 <0.0007 0.002 <0.0007 1 <0.0007 <0.0007 <0.0007 0.37 <0.0007 0.002 <0.0007 0.49 <0.0007 <0.0007 <0.0007 0.15

7/12/2020 0:00 8/12/2020 0:00 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007

8/12/2020 0:00 9/12/2020 0:00 <0.0007 0.001 <0.0007 0.12 <0.0007 <0.0007 <0.0007 0.18 <0.0007 0.001 <0.0007 0.39 <0.0007 <0.0007 <0.0007 0.29 <0.0007 <0.0007 <0.0007 0.023

14/12/2020 0:00 15/12/2020 0:00 <0.0007 <0.0007 <0.0007 1.3 <0.0007 0.002 <0.0007 1.6 0.002 0.001 <0.0007 0.45 <0.0007 0.003 <0.0007 0.76 <0.0007 <0.0007 <0.0007 0.35

21/12/2020 0:00 22/12/2020 0:00 <0.0007 0.004 <0.0007 1.4 <0.0007 0.003 <0.0007 2 <0.0007 0.002 <0.0007 2.2 <0.0007 0.003 0.001 2.9 <0.0007 0.001 <0.0007 0.26

23/12/2020 0:00 24/12/2020 0:00 0.002 0.002 0.009 0.009 0.001 0.005 0.005 0.006 0.004 <0.0007

24/12/2020 0:00 25/12/2020 0:00 0.01 0.003 0.005 0.004 0.005 0.007 0.008 0.01 <0.0007 <0.0007

26/12/2020 0:00 27/12/2020 0:00 0.002 0.002 <0.0007 1 <0.0007 <0.0007 <0.0007 1.2 <0.0007 <0.0007 <0.0007 0.17 <0.0007 0.002 <0.0007 0.33 <0.0007 <0.0007 <0.0007 0.23

1/01/2021 0:00 2/01/2021 0:00 <0.0007 <0.0007 <0.0007 0.27 <0.0007 <0.0007 <0.0007 1 <0.0007 0.002 <0.0007 1.5 <0.0007 <0.0007 <0.0007 1.4 <0.0007 <0.0007 <0.0007 0.035

7/01/2021 0:00 8/01/2021 0:00 0.001 0.005 <0.0007 1.1 <0.0007 0.002 <0.0007 1.1 0.002 0.004 <0.0007 1.3 0.003 0.008 0.002 1.8 <0.0007 0.002 <0.0007 0.44

13/01/2021 0:00 14/01/2021 0:00 <0.0007 0.002 <0.0007 0.85 <0.0007 0.002 <0.0007 1.9 0.001 0.002 0.001 1.8 <0.0007 <0.0007 <0.0007 0.14 <0.0007 0.001 <0.0007 0.18

19/01/2021 0:00 20/01/2021 0:00 0.001 0.003 <0.0007 0.91 <0.0007 0.004 <0.0007 1.9 0.002 0.009 <0.0007 2.8 0.002 0.006 <0.0007 5.1 <0.0007 0.002 <0.0007 0.33

25/01/2021 0:00 26/01/2021 0:00 <0.0007 0.003 <0.0007 1.1 <0.0007 <0.0007 <0.0007 1 <0.0007 <0.0007 <0.0007 0.45 <0.0007 <0.0007 <0.0007 0.73 <0.0007 <0.0007 <0.0007 0.25

31/01/2021 0:00 1/02/2021 0:00 <0.0007 0.002 <0.0007 0.49 0.001 0.002 <0.0007 0.89 0.002 0.002 0.002 2.4 0.004 0.002 0.002 1.2 <0.0007 <0.0007 <0.0007 0.18

6/02/2021 0:00 7/02/2021 0:00 <0.0007 <0.0007 <0.0007 0.12 <0.0007 0.002 <0.0007 0.41 <0.0007 0.004 <0.0007 1.4 <0.0007 <0.0007 <0.0007 0.44 <0.0007 <0.0007 <0.0007 0.013

12/02/21 00:00 13/02/2021 0:00 <0.0007 0.004 <0.0007 0.46 <0.0007 0.002 <0.0007 0.51 <0.0007 <0.0007 <0.0007 0.26 0.004 0.003 <0.0007 0.95 <0.0007 <0.0007 <0.0007 0.14

18/02/21 00:00 19/02/2021 0:00 <0.0007 <0.0007 <0.0007 0.12 <0.0007 <0.0007 <0.0007 0.2 <0.0007 <0.0007 <0.0007 0.067 <0.0007 <0.0007 <0.0007 0.084 <0.0007 <0.0007 <0.0007 0.055

24/02/21 00:00 25/02/2021 0:00 <0.0007 0.002 <0.0007 0.91 <0.0007 0.001 <0.0007 0.83 <0.0007 0.002 <0.0007 1.4 0.002 0.003 0.002 1.8 <0.0007 <0.0007 <0.0007 0.12

2/03/21 00:00 3/03/2021 0:00 0.002 0.002 0.002 0.27 0.002 0.004 <0.0007 0.3 0.002 0.003 <0.0007 0.78 <0.0007 <0.0007 <0.0007 0.54 <0.0007 <0.0007 <0.0007 0.035

8/03/21 00:00 9/03/2021 0:00 <0.0007 <0.0007 <0.0007 0.062 <0.0007 <0.0007 <0.0007 0.16 <0.0007 <0.0007 <0.0007 0.12 <0.0007 <0.0007 <0.0007 0.14 <0.0007 <0.0007 <0.0007 <0.002

14/03/21 00:00 15/03/2021 0:00 <0.0007 <0.0007 <0.0007 0.67 0.001 0.004 <0.0007 0.99 <0.0007 0.001 <0.0007 1.1 <0.0007 0.002 <0.0007 1.6 <0.0007 <0.0007 <0.0007 0.14

16/03/21 00:00 17/03/2021 0:00 0.002 0.003 <0.0007 0.002 <0.0007 0.003 <0.0007 0.004 <0.0007 0.001

17/03/21 00:00 18/03/2021 0:00 0.001 0.005 <0.0007 0.003 <0.0007 0.002 0.003 0.005 <0.0007 0.002

19/03/21 00:00 20/03/2021 0:00 0.005 0.007 0.002 2.3 0.004 0.005 0.002 2 0.003 0.005 <0.0007 1.4 0.005 0.012 0.001 2 0.003 0.003 <0.0007 0.61

26/03/21 00:00 27/03/2021 0:00 0.002 0.003 <0.0007 0.79 0.004 0.004 0.002 2.2 0.003 0.003 0.002 0.75 0.004 0.002 0.002 1.2 0.005 0.005 0.002 0.57

1/04/21 00:00 2/04/2021 0:00 0.002 0.002 <0.0007 0.26 0.002 0.002 <0.0007 0.38 0.002 0.002 <0.0007 0.43 <0.0007 0.001 <0.0007 0.28 0.002 0.002 <0.0007 0.37

7/04/21 00:00 8/04/2021 0:00 0.001 0.001 <0.0007 0.13 0.001 <0.0007 <0.0007 0.14 <0.0007 0.002 <0.0007 0.14 <0.0007 <0.0007 <0.0007 0.14 0.001 <0.0007 <0.0007 0.08

Site 5 (μg/m3)Sampling Start 
Date

Sampling End Date
Site 1 (μg/m3) Site 2 (μg/m3) Site 3 (μg/m3) Site 4 (μg/m3)
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Note: All measurements are in µg/m3 and are taken approximately between 1200 and 1200 hours each day ±2 hours 

Note: Data in italics is PM10 nickel and copper monitoring during nickel and copper shipments. Data in normal font is general PM10 Licence compliance monitoring

Cu Ni Li Fe Cu Ni Li Fe Cu Ni Li Fe Cu Ni Li Fe Cu Ni Li Fe

13/04/21 00:00 14/04/2021 0:00 0.002 <0.0007 <0.0007 0.074 0.002 0.002 <0.0007 0.2 0.002 <0.0007 0.001 0.059 0.002 <0.0007 0.001 0.12 0.002 <0.0007 0.001 0.065

14/04/21 00:00 15/04/2021 0:00 0.002 <0.0007 0.003 <0.0007 0.001 <0.0007 0.002 <0.0007 0.001 <0.0007

15/04/21 00:00 16/04/2021 0:00 0.006 <0.0007 0.002 <0.0007 0.002 <0.0007 0.002 0.003 <0.0007 <0.0007

16/04/21 00:00 17/04/2021 0:00 0.003 0.003 0.003 0.003 0.002 0.001 <0.0007 <0.0007 0.002 0.002

19/04/21 00:00 20/04/2021 0:00 0.002 0.002 0.001 0.29 0.002 0.003 0.001 0.31 0.002 0.002 0.002 0.34 <0.0007 <0.0007 <0.0007 0.15 <0.0007 <0.0007 <0.0007 <0.002

25/04/21 00:00 26/04/2021 0:00 <0.0007 0.002 <0.0007 0.42 0.003 0.003 0.002 0.99 0.002 0.002 <0.0007 0.61 0.002 0.001 <0.0007 0.69 0.003 0.003 0.002 0.37

1/05/21 00:00 2/05/2021 0:00 0.002 0.002 0.002 0.24 0.003 0.002 0.002 0.32 0.002 0.001 0.001 0.22 <0.0007 0.001 <0.0007 0.33 0.004 0.001 0.002 0.27

7/05/21 00:00 8/05/2021 0:00 <0.0007 <0.0007 <0.0007 <0.002 0.002 <0.0007 0.002 0.15 <0.0007 <0.0007 <0.0007 0.058 0.001 <0.0007 <0.0007 0.066 0.001 <0.0007 <0.0007 0.049

13/05/21 00:00 14/05/2021 0:00 0.004 0.002 0.003 0.29 0.004 0.002 0.003 0.47 0.003 0.002 0.003 0.36 0.004 0.003 0.004 0.64 0.003 0.002 0.003 0.24

19/05/21 00:00 20/05/2021 0:00 0.004 0.002 0.002 0.17 0.004 0.18 0.002 0.25 0.003 0.002 0.002 0.24 0.006 0.31 0.003 0.47 0.002 <0.0007 0.001 0.1

25/05/21 00:00 26/05/2021 0:00 <0.0007 <0.0007 <0.0007 0.12 0.002 <0.0007 <0.0007 0.25 <0.0007 <0.0007 <0.0007 0.17 <0.0007 <0.0007 <0.0007 0.21 <0.0007 <0.0007 <0.0007 0.088

31/05/21 00:00 1/06/2021 0:00 <0.0007 <0.0007 <0.0007 0.044 <0.0007 <0.0007 <0.0007 0.031 <0.0007 <0.0007 <0.0007 0.021 <0.0007 <0.0007 <0.0007 0.087 <0.0007 <0.0007 <0.0007 0.005

6/06/21 00:00 7/06/2021 0:00 <0.0007 <0.0007 <0.0007 0.083 <0.0007 <0.0007 <0.0007 0.15 <0.0007 <0.0007 <0.0007 0.039 <0.0007 <0.0007 <0.0007 0.052 <0.0007 <0.0007 <0.0007 0.023

11/06/21 00:00 12/06/2021 0:00 <0.0007 0.003 0.001 0.002 <0.0007 0.002 <0.0007 <0.0007 <0.0007 0.003

12/06/21 00:00 13/06/2021 0:00 <0.0007 <0.0007 <0.0007 0.15 0.001 <0.0007 <0.0007 0.17 <0.0007 <0.0007 <0.0007 0.058 0.002 <0.0007 <0.0007 0.19 <0.0007 <0.0007 <0.0007 0.06

13/06/21 00:00 14/06/2021 0:00 0.002 <0.0007 0.003 0.001 <0.0007 <0.0007 0.003 <0.0007 0.002 <0.0007

14/06/21 00:00 15/06/2021 0:00 <0.0007 0.002 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007

15/06/21 00:00 16/06/2021 0:00 <0.0007 <0.0007 0.001 <0.0007 0.002 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007

18/06/21 00:00 19/06/2021 0:00 0.004 <0.0007 <0.0007 0.44 0.004 <0.0007 <0.0007 0.53 <0.0007 <0.0007 <0.0007 0.27 <0.0007 <0.0007 <0.0007 0.2 0.004 <0.0007 <0.0007 0.44

24/06/21 00:00 25/06/2021 0:00 <0.0007 <0.0007 <0.0007 0.11 0.003 <0.0007 <0.0007 0.3 <0.0007 <0.0007 <0.0007 <0.002 <0.0007 <0.0007 <0.0007 0.37 <0.0007 <0.0007 <0.0007 0.052

30/06/21 00:00 1/07/2021 0:00 0.003 0.001 0.002 0.31 0.004 0.001 <0.0007 0.41 <0.0007 <0.0007 <0.0007 0.047 <0.0007 <0.0007 <0.0007 0.22 0.004 <0.0007 0.001 0.3

6/07/21 00:00 7/07/2021 0:00 0.001 <0.0007 <0.0007 0.14 <0.0007 <0.0007 <0.0007 0.084 <0.0007 0.004 <0.0007 0.14 <0.0007 <0.0007 <0.0007 0.17 0.002 <0.0007 0.001 0.14

12/07/21 00:00 13/07/2021 0:00 <0.0007 <0.0007 0.001 0.14 <0.0007 <0.0007 0.002 0.18 <0.0007 <0.0007 <0.0007 0.17 <0.0007 <0.0007 <0.0007 0.36 <0.0007 <0.0007 0.002 0.15

18/07/21 00:00 19/07/2021 0:00 <0.0007 <0.0007 <0.0007 0.087 <0.0007 <0.0007 0.001 0.13 <0.0007 <0.0007 0.001 0.074 <0.0007 <0.0007 <0.0007 0.071 <0.0007 <0.0007 0.001 0.08

24/07/21 00:00 25/07/2021 0:00 0.002 <0.0007 <0.0007 0.063 <0.0007 <0.0007 <0.0007 0.063 <0.0007 <0.0007 <0.0007 0.043 0.002 <0.0007 <0.0007 0.15 0.001 <0.0007 <0.0007 0.026

25/07/21 00:00 26/07/2021 0:00 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 <0.0007 0.001 <0.0007 <0.0007 <0.0007

30/07/21 00:00 31/07/2021 0:00 <0.0007 <0.0007 <0.0007 0.028 0.002 <0.0007 <0.0007 0.071 0.003 <0.0007 <0.0007 0.044 <0.0007 <0.0007 <0.0007 0.064 0.002 <0.0007 <0.0007 0.057

5/08/21 00:00 6/08/2021 0:00 <0.0007 <0.0007 <0.0007 1.1 0.002 0.004 <0.0007 1.7 <0.0007 <0.0007 <0.0007 0.84 <0.0007 0.002 <0.0007 1.3 <0.0007 <0.0007 <0.0007 0.61

11/08/21 00:00 12/08/2021 0:00 <0.0007 <0.0007 <0.0007 0.078 0.003 <0.0007 <0.0007 0.2 0.001 <0.0007 <0.0007 0.094 <0.0007 <0.0007 <0.0007 0.27 <0.0007 0.002 <0.0007 0.09

17/08/21 00:00 18/08/2021 0:00 0.009 0.001 <0.0007 0.3 0.005 0.002 <0.0007 0.47 0.002 <0.0007 <0.0007 0.2 0.006 0.003 0.002 0.42 0.003 <0.0007 <0.0007 0.22

21/08/21 00:00 22/08/2021 0:00 0.004 <0.0007 0.002 <0.0007 <0.0007 <0.0007 0.002 <0.0007 <0.0007 <0.0007

22/08/21 00:00 23/08/2021 0:00 0.003 0.002 <0.0007 <0.0007 0.002 0.001 0.003 0.002 <0.0007 <0.0007

23/08/21 00:00 24/08/2021 0:00 <0.0007 0.002 <0.0007 0.3 0.002 0.003 <0.0007 0.74 <0.0007 0.002 <0.0007 0.49 0.003 0.007 0.002 1.6 <0.0007 <0.0007 <0.0007 <0.002

29/08/21 00:00 30/08/2021 0:00 <0.0007 <0.0007 <0.0007 0.051 <0.0007 <0.0007 <0.0007 0.0230 <0.0007 <0.0007 <0.0007 0.0560 0.002 <0.0007 <0.0007 0.2 <0.0007 <0.0007 <0.0007 0.0370

4/09/21 00:00 5/09/2021 0:00 0.002 <0.0007 <0.0007 0.27 0.0030 0.0030 <0.0007 0.3600 0.0020 <0.0007 <0.0007 0.2400 <0.0007 <0.0007 <0.0007 0.13 0.0020 <0.0007 <0.0007 0.1800

10/09/21 00:00 11/09/2021 0:00 0.001 <0.0007 <0.0007 0.066 0.0020 <0.0007 <0.0007 0.0830 <0.0007 <0.0007 <0.0007 0.0330 0.004 <0.0007 <0.0007 0.096 <0.0007 <0.0007 <0.0007 0.0430

16/09/21 00:00 17/09/2021 0:00 0.003 0.002 <0.0007 0.13 0.003 0.002 <0.0007 0.16 0.002 <0.0007 <0.0007 0.12 0.002 0.002 <0.0007 0.13 0.003 <0.0007 <0.0007 0.14

22/09/21 00:00 23/09/2021 0:00 0.003 0.003 <0.0007 1.1 0.004 0.004 <0.0007 1.2 0.003 0.003 <0.0007 0.29 0.002 0.003 <0.0007 0.57 0.004 0.004 <0.0007 1

25/09/21 00:00 26/09/2021 0:00 0.002 0.002 0.002 0.003 0.003 0.006 0.004 0.005 0.003 0.003

26/09/21 00:00 27/09/2021 0:00 0.002 <0.0007 0.002 0.002 0.002 0.002 0.002 0.002 0.002 <0.0007

27/09/21 00:00 28/09/2021 0:00 <0.0007 <0.0007 <0.0007 <0.0007 0.002 <0.0007 <0.0007 <0.0007 0.001 <0.0007

28/09/21 00:00 29/09/2021 0:00 <0.0007 0.001 <0.0007 0.17 0.002 0.002 0.003 0.38 0.002 0.002 0.004 0.51 0.002 0.002 0.003 0.67 0.002 <0.0007 0.002 0.08

Site 5 (μg/m3)Sampling Start 
Date

Sampling End Date
Site 1 (μg/m3) Site 2 (μg/m3) Site 3 (μg/m3) Site 4 (μg/m3)
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 251965

PO Box 35, Esperance, WA, 6450Address

Catherine FieldAttention

Southern Ports AuthorityClient

Client Details

21/10/2020Date completed instructions received

21/10/2020Date samples received

12 Hi Vol FIltersNumber of Samples

ENV-19-114Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

28/10/2020Date of Issue

28/10/2020Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

251965MPL Reference: Page | 1 of 8



Client Reference: ENV-19-114

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.00070.001<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<22<2<2<22µg/filterCopper

0.0020.001<0.00070.002[NA]0.0007µg/m3 Nickel in Air

32<23<22µg/filterNickel

0.602.41.21.9[NA]0.002µg/m3 Iron in Air

9203,7001,9002,900205µg/filterIron

10.214.413.515.6[NA]µg/m3 Dust 

162221241.40.1mg/filterDust

3,564.903,577.503,566.203,568.603,557.100.02mgWeight of Filter (final)

3,549.403,555.403,545.603,545.003,555.700.02mgWeight of Filter (initial)

1,5301,5301,5301,520[NA]m3 Air Volume

SPE144SPE143SPE142SPE141SPE140Filter No

15/10/202015/10/202015/10/202015/10/202009/10/2020Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE144SPE143SPE142SPE141SPE140PQLUNITSYour Reference

251965-10251965-9251965-8251965-7251965-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.00070.025<0.00070.0007µg/m3 Copper in Air

<2<2<238<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.270.900.830.420.540.002µg/m3 Iron in Air

4201,4001,3006408105µg/filterIron

16.420.119.417.518.3µg/m3 Dust 

25303026280.1mg/filterDust

3,585.203,578.803,590.303,576.803,575.200.02mgWeight of Filter (final)

3,560.203,548.403,560.803,550.303,547.600.02mgWeight of Filter (initial)

1,5201,5101,5201,5101,510m3 Air Volume

SPE139SPE138SPE137SPE136SPE135Filter No

09/10/202009/10/202009/10/202009/10/202009/10/2020Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE139SPE138SPE137SPE136SPE135PQLUNITSYour Reference

251965-5251965-4251965-3251965-2251965-1Our Reference

Metals in High Volume Filters

MPL Reference: 251965

R00Revision No:
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Client Reference: ENV-19-114

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

<2<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.350.002µg/m3 Iron in Air

<55405µg/filterIron

[NA]8.0µg/m3 Dust 

1.2120.1mg/filterDust

3,546.003,565.900.02mgWeight of Filter (final)

3,544.803,553.600.02mgWeight of Filter (initial)

[NA]1,540m3 Air Volume

SPE146SPE145Filter No

15/10/202015/10/2020Date Sampled

BLANKSite 5Sample ID

SPE146SPE145PQLUNITSYour Reference

251965-12251965-11Our Reference

Metals in High Volume Filters

MPL Reference: 251965

R00Revision No:
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Client Reference: ENV-19-114

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 251965

R00Revision No:
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Client Reference: ENV-19-114

[NT]890<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]860<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]810<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]853011008101<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 251965

R00Revision No:
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Client Reference: ENV-19-114

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 251965

R00Revision No:
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Client Reference: ENV-19-114

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 251965

R00Revision No:
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Client Reference: ENV-19-114

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 251965

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 252639

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

03/11/2020Date completed instructions received

03/11/2020Date samples received

12 HVFNumber of Samples

ENV-19-117Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

10/11/2020Date of Issue

10/11/2020Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

252639MPL Reference: Page | 1 of 8



Client Reference: ENV-19-117

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.0007<0.0007<0.00070.001[NA]0.0007µg/m3 Nickel in Air

<2<2<22<22µg/filterNickel

0.130.280.270.83[NA]0.002µg/m3 Iron in Air

1904404101,30085µg/filterIron

18.520.446.249.2[NA]µg/m3 Dust 

283170741.80.1mg/filterDust

3,583.503,585.303,620.603,627.803,529.000.02mgWeight of Filter (final)

3,555.333,553.983,550.183,553.593,527.200.02mgWeight of Filter (initial)

1,5201,5301,5301,510[NA]m3 Air Volume

SPE156SPE155SPE154SPE153SPE152Filter No

27/10/202027/10/202027/10/202027/10/202021/10/2020Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE156SPE155SPE154SPE153SPE152PQLUNITSYour Reference

252639-10252639-9252639-8252639-7252639-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.00070.005<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<28<2<2<22µg/filterNickel

0.0610.200.280.0880.110.002µg/m3 Iron in Air

963004401401705µg/filterIron

8.013.311.48.59.4µg/m3 Dust 

13201813150.1mg/filterDust

3,546.103,555.403,558.303,550.603,560.800.02mgWeight of Filter (final)

3,533.543,535.703,540.403,537.303,546.200.02mgWeight of Filter (initial)

1,5801,4801,5701,5601,550m3 Air Volume

SPE151SPE150SPE149SPE148SPE147Filter No

21/10/202021/10/202021/10/202021/10/202021/10/2020Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE151SPE150SPE149SPE148SPE147PQLUNITSYour Reference

252639-5252639-4252639-3252639-2252639-1Our Reference

Metals in High Volume Filters
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Client Reference: ENV-19-117

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

<2<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.0460.002µg/m3 Iron in Air

<5715µg/filterIron

[NA]15.5µg/m3 Dust 

1.8240.1mg/filterDust

3,559.103,578.500.02mgWeight of Filter (final)

3,557.333,554.600.02mgWeight of Filter (initial)

[NA]1,540m3 Air Volume

SPE158SPE157Filter No

27/10/202027/10/2020Date Sampled

BlankSite 5Sample ID

SPE158SPE157PQLUNITSYour Reference

252639-12252639-11Our Reference

Metals in High Volume Filters

MPL Reference: 252639

R00Revision No:

Page | 3 of 8



Client Reference: ENV-19-117

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 252639

R00Revision No:
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Client Reference: ENV-19-117

[NT][NT]0<2<211[NT]METALS-
020/021/022

2µg/filterLithium

[NT][NT]0<2<211[NT]METALS-
020/021/022

2µg/filterCopper

[NT][NT]02<211[NT]METALS-
020/021/022

2µg/filterNickel

[NT][NT]431107111[NT]METALS-
020/021/022

5µg/filterIron

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]850<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]850<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]810<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]84613201701<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 252639

R00Revision No:
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Client Reference: ENV-19-117

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 252639

R00Revision No:
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Client Reference: ENV-19-117

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 252639

R00Revision No:
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Client Reference: ENV-19-117

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 252639

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 253142

PO Box 35, Esperance, WA, 6450Address

Catherine FieldAttention

Southern Ports AuthorityClient

Client Details

13/11/2020Date completed instructions received

13/11/2020Date samples received

12 HV FilterNumber of Samples

ENV-19-119Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

20/11/2020Date of Issue

20/11/2020Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Heram Halim, Operations Manager

Results Approved By

Revision No: R00

253142MPL Reference: Page | 1 of 8



Client Reference: ENV-19-119

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.00070.0010.0010.001[NA]0.0007µg/m3 Copper in Air

<2222<22µg/filterCopper

<0.00070.0020.0020.001[NA]0.0007µg/m3 Nickel in Air

<2332<22µg/filterNickel

0.250.810.750.64[NA]0.002µg/m3 Iron in Air

3801,2001,100960<55µg/filterIron

19.721.923.926.0[NA]µg/m3 Dust 

303336392.70.1mg/filterDust

3,572.403,577.703,583.503,579.203,554.700.02mgWeight of Filter (final)

3,542.643,544.343,547.343,539.973,551.990.02mgWeight of Filter (initial)

1,5101,5201,5101,510[NA]m3 Air Volume

SPE168SPE167SPE166SPE165SPE164Filter No

08/11/202008/11/202008/11/202008/11/202002/11/2020Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE168SPE167SPE166SPE165SPE164PQLUNITSYour Reference

253142-10253142-9253142-8253142-7253142-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.00070.002<0.00070.0007µg/m3 Copper in Air

<2<2<22<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.0090.0520.0420.110.180.002µg/m3 Iron in Air

1481651702805µg/filterIron

6.27.26.46.86.9µg/m3 Dust 

9.6111010110.1mg/filterDust

3,562.903,558.003,559.203,557.303,559.900.02mgWeight of Filter (final)

3,553.313,546.933,549.253,546.813,549.270.02mgWeight of Filter (initial)

1,5601,5401,5501,5501,540m3 Air Volume

SPE163SPE162SPE161SPE160SPE159Filter No

02/11/202002/11/202002/11/202002/11/202002/11/2020Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE163SPE162SPE161SPE160SPE159PQLUNITSYour Reference

253142-5253142-4253142-3253142-2253142-1Our Reference

Metals in High Volume Filters

MPL Reference: 253142

R00Revision No:
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Client Reference: ENV-19-119

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

<2<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.130.002µg/m3 Iron in Air

82005µg/filterIron

[NA]17.8µg/m3 Dust 

2.4270.1mg/filterDust

3,549.203,565.000.02mgWeight of Filter (final)

3,546.813,537.990.02mgWeight of Filter (initial)

[NA]1,520m3 Air Volume

SPE170SPE169Filter No

08/11/202008/11/2020Date Sampled

BLANKSite 5Sample ID

SPE170SPE169PQLUNITSYour Reference

253142-12253142-11Our Reference

Metals in High Volume Filters

MPL Reference: 253142

R00Revision No:
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Client Reference: ENV-19-119

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 253142

R00Revision No:
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Client Reference: ENV-19-119

[NT]1000<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]900<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]890<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]93332002801<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 253142

R00Revision No:
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Client Reference: ENV-19-119

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 253142

R00Revision No:
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Client Reference: ENV-19-119

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 253142

R00Revision No:

Page | 7 of 8



Client Reference: ENV-19-119

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 253142

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 253813

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

26/11/2020Date completed instructions received

26/11/2020Date samples received

12 HVFNumber of Samples

ENV-19-124Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

03/12/2020Date of Issue

03/12/2020Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

253813MPL Reference: Page | 1 of 8



Client Reference: ENV-19-124

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.0520.160.0110.015[NA]0.002µg/m3 Iron in Air

772401622<55µg/filterIron

13.815.111.812.7[NA]µg/m3 Dust 

212318190.70.1mg/filterDust

3,569.153,568.213,564.383,562.683,549.900.02mgWeight of Filter (final)

3,548.563,545.513,546.633,543.713,549.220.02mgWeight of Filter (initial)

1,5001,5001,5001,490[NA]m3 Air Volume

SPE180SPE179SPE178SPE177SPE176Filter No

20/11/202020/11/202020/11/202020/11/202014/11/2020Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE180SPE179SPE178SPE177SPE176PQLUNITSYour Reference

253813-10253813-9253813-8253813-7253813-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

<0.0020.0210.0450.0200.0090.002µg/m3 Iron in Air

<5306729145µg/filterIron

6.59.47.58.57.5µg/m3 Dust 

9.4141112110.1mg/filterDust

3,565.003,557.803,564.043,562.693,558.800.02mgWeight of Filter (final)

3,555.603,544.093,553.063,550.373,547.940.02mgWeight of Filter (initial)

1,4501,4601,4701,4601,450m3 Air Volume

SPE175SPE174SPE173SPE172SPE171Filter No

14/11/202014/11/202014/11/202014/11/202014/11/2020Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE175SPE174SPE173SPE172SPE171PQLUNITSYour Reference

253813-5253813-4253813-3253813-2253813-1Our Reference

Metals in High Volume Filters

MPL Reference: 253813

R00Revision No:
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Client Reference: ENV-19-124

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

<2<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.0440.002µg/m3 Iron in Air

<5665µg/filterIron

[NA]12.0µg/m3 Dust 

2.1180.1mg/filterDust

3,543.693,567.390.02mgWeight of Filter (final)

3,541.623,549.350.02mgWeight of Filter (initial)

[NA]1,500m3 Air Volume

SPE182SPE181Filter No

20/11/202020/11/2020Date Sampled

BlankSite 5Sample ID

SPE182SPE181PQLUNITSYour Reference

253813-12253813-11Our Reference

Metals in High Volume Filters

MPL Reference: 253813

R00Revision No:
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Client Reference: ENV-19-124

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 253813

R00Revision No:
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Client Reference: ENV-19-124

[NT]880<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]980<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]950<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]9012965141<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 253813

R00Revision No:
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Client Reference: ENV-19-124

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 253813

R00Revision No:
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Client Reference: ENV-19-124

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 253813
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Client Reference: ENV-19-124

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 253813

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 255285

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

29/12/2020Date completed instructions received

29/12/2020Date samples received

12 x HVFNumber of Samples

ENV-19-129Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

07/01/2021Date of Issue

07/01/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

255285MPL Reference: Page | 1 of 8



Client Reference: ENV-19-129

<0.0007<0.0007<0.00070.001[NA]0.0007µg/m3 Lithium in Air

<2<2<22<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

0.0040.0030.0020.003[NA]0.0007µg/m3 Nickel in Air

6535<22µg/filterNickel

1.42.02.22.9[NA]0.002µg/m3 Iron in Air

2,1003,1003,4004,400<55µg/filterIron

27.127.225.827.9[NA]µg/m3 Dust 

42424043<0.10.1mg/filterDust

3,608.803,610.103,613.403,618.803,581.800.02mgWeight of Filter (final)

3,567.003,567.603,573.303,575.603,581.800.02mgWeight of Filter (initial)

1,5401,5601,5601,550[NA]m3 Air Volume

SPE217SPE216SPE214SPE213SPE212Filter No

21/12/202021/12/202021/12/202021/12/202014/12/2020Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE217SPE216SPE214SPE213SPE212PQLUNITSYour Reference

255285-10255285-9255285-8255285-7255285-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.00070.002<0.00070.0007µg/m3 Copper in Air

<2<2<23<22µg/filterCopper

<0.0007<0.00070.0020.0010.0030.0007µg/m3 Nickel in Air

<2<22252µg/filterNickel

0.351.31.60.450.760.002µg/m3 Iron in Air

5301,9002,4006801,1005µg/filterIron

14.719.220.918.121.9µg/m3 Dust 

22293228330.1mg/filterDust

3,593.203,637.503,636.003,619.803,626.500.02mgWeight of Filter (final)

3,571.003,608.803,604.303,592.303,593.400.02mgWeight of Filter (initial)

1,5101,5001,5101,5201,510m3 Air Volume

SPE211SPE210SPE209SPE208SPE207Filter No

14/12/202014/12/202014/12/202014/12/202014/12/2020Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE211SPE210SPE209SPE208SPE207PQLUNITSYour Reference

255285-5255285-4255285-3255285-2255285-1Our Reference

Metals in High Volume Filters

MPL Reference: 255285

R00Revision No:

Page | 2 of 8



Client Reference: ENV-19-129

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

<2<22µg/filterCopper

[NA]0.0010.0007µg/m3 Nickel in Air

<222µg/filterNickel

[NA]0.260.002µg/m3 Iron in Air

<54005µg/filterIron

[NA]13.6µg/m3 Dust 

0.1210.1mg/filterDust

3,578.903,598.700.02mgWeight of Filter (final)

3,578.803,577.600.02mgWeight of Filter (initial)

[NA]1,550m3 Air Volume

SPE219SPE218Filter No

21/12/202021/12/2020Date Sampled

BlankSite 5Sample ID

SPE219SPE218PQLUNITSYour Reference

255285-12255285-11Our Reference

Metals in High Volume Filters

MPL Reference: 255285

R00Revision No:
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Client Reference: ENV-19-129

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 255285

R00Revision No:
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Client Reference: ENV-19-129

[NT]1180<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]1090<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]10350351<2METALS-
020/021/022

2µg/filterNickel

[NT]1091496011001<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 255285

R00Revision No:
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Client Reference: ENV-19-129

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 255285

R00Revision No:
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Client Reference: ENV-19-129

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 255285

R00Revision No:
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Client Reference: ENV-19-129

Note: The samples have been blank corrected using one or more of the blank filters provided.

Report Comments

MPL Reference: 255285

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 255482

PO Box 35, Esperance, WA, 6450Address

Catherine FieldAttention

Southern Ports AuthorityClient

Client Details

07/01/2021Date completed instructions received

07/01/2021Date samples received

24 Hi Vol FiltersNumber of Samples

ENV-19-130Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

14/01/2021Date of Issue

14/01/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

255482MPL Reference: Page | 1 of 9



Client Reference: ENV-19-130

0.010.0050.0050.008[NA]0.0007µg/m3 Copper in Air

14771242µg/filterCopper

0.0030.0040.0070.01[NA]0.0007µg/m3 Nickel in Air

56101432µg/filterNickel

20.622.420.927.2[NA]µg/m3 Dust 

30333040<0.10.1mg/filterDust

3,611.203,614.903,619.203,634.303,583.900.02mgWeight of Filter (final)

3,581.203,582.003,588.703,594.703,583.900.02mgWeight of Filter (initial)

1,4601,4701,4601,450[NA]m3 Air Volume

SPE229SPE228SPE227SPE226SPE225Filter No

24/12/202024/12/202024/12/202024/12/202023/12/2020Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE229SPE228SPE227SPE226SPE225PQLUNITSYour Reference

255482-10255482-9255482-8255482-7255482-6Our Reference

Metals in High Volume Filters

0.0040.0020.0090.0010.0050.0007µg/m3 Copper in Air

6413272µg/filterCopper

<0.00070.0020.0090.0050.0060.0007µg/m3 Nickel in Air

<2313792µg/filterNickel

12.520.839.933.537.0µg/m3 Dust 

19316050550.1mg/filterDust

3,600.503,607.103,636.303,632.603,630.900.02mgWeight of Filter (final)

3,581.803,576.003,576.403,582.503,575.900.02mgWeight of Filter (initial)

1,5001,4901,5001,5001,490m3 Air Volume

SPE224SPE223SPE222SPE221SPE220Filter No

23/12/202023/12/202023/12/202023/12/202023/12/2020Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE224SPE223SPE222SPE221SPE220PQLUNITSYour Reference

255482-5255482-4255482-3255482-2255482-1Our Reference

Metals in High Volume Filters

MPL Reference: 255482

R00Revision No:
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Client Reference: ENV-19-130

<0.0007<0.0007[NA]<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<22<2<22µg/filterLithium

<0.0007<0.0007[NA]<0.00070.0020.0007µg/m3 Copper in Air

<2<24<232µg/filterCopper

0.002<0.0007[NA]<0.00070.0020.0007µg/m3 Nickel in Air

3<23<232µg/filterNickel

1.51.4[NA]0.231.00.002µg/m3 Iron in Air

2,3002,2001803601,6005µg/filterIron

22.420.7[NA]12.917.0µg/m3 Dust 

35320.120270.1mg/filterDust

3,620.903,613.503,580.903,601.703,603.800.02mgWeight of Filter (final)

3,586.303,581.703,580.803,581.503,577.200.02mgWeight of Filter (initial)

1,5501,540[NA]1,5701,570m3 Air Volume

SPE239SPE238SPE237SPE236SPE235Filter No

01/01/202101/01/202126/12/202026/12/202026/12/2020Date Sampled

Site 3Site 4BLANKSite 5Site 1Sample ID

SPE239SPE238SPE237SPE236SPE235PQLUNITSYour Reference

255482-20255482-19255482-18255482-17255482-16Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007[NA][NA]0.0007µg/m3 Lithium in Air

<2<2<2[NA][NA]2µg/filterLithium

<0.0007<0.0007<0.0007[NA]<0.00070.0007µg/m3 Copper in Air

<2<2<25<22µg/filterCopper

<0.0007<0.00070.002[NA]<0.00070.0007µg/m3 Nickel in Air

<2<243<22µg/filterNickel

1.20.170.33[NA][NA]0.002µg/m3 Iron in Air

1,800260510[NA][NA]5µg/filterIron

16.213.615.5[NA]15.7µg/m3 Dust 

2621240.2230.1mg/filterDust

3,612.603,603.703,608.603,595.903,605.600.02mgWeight of Filter (final)

3,587.103,582.403,584.503,595.703,582.700.02mgWeight of Filter (initial)

1,5801,5701,560[NA]1,460m3 Air Volume

SPE234SPE233SPE232SPE231SPE230Filter No

26/12/202026/12/202026/12/202024/12/202024/12/2020Date Sampled

Site 2Site 3Site 4BLANKSite 5Sample ID

SPE234SPE233SPE232SPE231SPE230PQLUNITSYour Reference

255482-15255482-14255482-13255482-12255482-11Our Reference

Metals in High Volume Filters

MPL Reference: 255482

R00Revision No:
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Client Reference: ENV-19-130

[NA]<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<22µg/filterLithium

[NA]<0.0007<0.0007<0.00070.0007µg/m3 Copper in Air

3<2<2<22µg/filterCopper

[NA]<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<22µg/filterNickel

[NA]0.0350.271.00.002µg/m3 Iron in Air

150544201,6005µg/filterIron

[NA]13.117.024.3µg/m3 Dust 

0.12026380.1mg/filterDust

3,587.303,605.403,617.403,626.000.02mgWeight of Filter (final)

3,587.203,585.503,591.503,588.500.02mgWeight of Filter (initial)

[NA]1,5201,5201,540m3 Air Volume

SPE243SPE242SPE241SPE240Filter No

01/01/202101/01/202101/01/202101/01/2021Date Sampled

BLANKSite 5Site 1Site 2Sample ID

SPE243SPE242SPE241SPE240PQLUNITSYour Reference

255482-24255482-23255482-22255482-21Our Reference

Metals in High Volume Filters

MPL Reference: 255482
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Client Reference: ENV-19-130

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 255482

R00Revision No:
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Client Reference: ENV-19-130

[NT][NT]0<2<221[NT]METALS-
020/021/022

2µg/filterCopper

[NT][NT]0<2<221[NT]METALS-
020/021/022

2µg/filterNickel

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]105[NT][NT][NT][NT][NT]METALS-
020/021/022

2µg/filterLithium

[NT]118403<211[NT]METALS-
020/021/022

2µg/filterCopper

[NT]1090<2<211[NT]METALS-
020/021/022

2µg/filterNickel

[NT]105[NT][NT][NT][NT][NT]METALS-
020/021/022

5µg/filterIron

[NT]LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]1080<2<221<2METALS-
020/021/022

2µg/filterLithium

[NT]1180771<2METALS-
020/021/022

2µg/filterCopper

[NT]113111091<2METALS-
020/021/022

2µg/filterNickel

[NT]10901600160021<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 255482

R00Revision No:
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Client Reference: ENV-19-130

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 255482
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Client Reference: ENV-19-130

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 255482
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Client Reference: ENV-19-130

Note: The samples have been blank corrected using one or more of the blank filters provided.

Report Comments

MPL Reference: 255482
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 253813

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

26/11/2020Date completed instructions received

26/11/2020Date samples received

12 HVFNumber of Samples

ENV-19-124Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

03/12/2020Date of Issue

03/12/2020Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

253813MPL Reference: Page | 1 of 8



Client Reference: ENV-19-124

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.0520.160.0110.015[NA]0.002µg/m3 Iron in Air

772401622<55µg/filterIron

13.815.111.812.7[NA]µg/m3 Dust 

212318190.70.1mg/filterDust

3,569.153,568.213,564.383,562.683,549.900.02mgWeight of Filter (final)

3,548.563,545.513,546.633,543.713,549.220.02mgWeight of Filter (initial)

1,5001,5001,5001,490[NA]m3 Air Volume

SPE180SPE179SPE178SPE177SPE176Filter No

20/11/202020/11/202020/11/202020/11/202014/11/2020Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE180SPE179SPE178SPE177SPE176PQLUNITSYour Reference

253813-10253813-9253813-8253813-7253813-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

<0.0020.0210.0450.0200.0090.002µg/m3 Iron in Air

<5306729145µg/filterIron

6.59.47.58.57.5µg/m3 Dust 

9.4141112110.1mg/filterDust

3,565.003,557.803,564.043,562.693,558.800.02mgWeight of Filter (final)

3,555.603,544.093,553.063,550.373,547.940.02mgWeight of Filter (initial)

1,4501,4601,4701,4601,450m3 Air Volume

SPE175SPE174SPE173SPE172SPE171Filter No

14/11/202014/11/202014/11/202014/11/202014/11/2020Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE175SPE174SPE173SPE172SPE171PQLUNITSYour Reference

253813-5253813-4253813-3253813-2253813-1Our Reference

Metals in High Volume Filters

MPL Reference: 253813

R00Revision No:

Page | 2 of 8



Client Reference: ENV-19-124

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

<2<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.0440.002µg/m3 Iron in Air

<5665µg/filterIron

[NA]12.0µg/m3 Dust 

2.1180.1mg/filterDust

3,543.693,567.390.02mgWeight of Filter (final)

3,541.623,549.350.02mgWeight of Filter (initial)

[NA]1,500m3 Air Volume

SPE182SPE181Filter No

20/11/202020/11/2020Date Sampled

BlankSite 5Sample ID

SPE182SPE181PQLUNITSYour Reference

253813-12253813-11Our Reference

Metals in High Volume Filters

MPL Reference: 253813

R00Revision No:
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Client Reference: ENV-19-124

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 253813

R00Revision No:

Page | 4 of 8



Client Reference: ENV-19-124

[NT]880<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]980<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]950<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]9012965141<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 253813

R00Revision No:

Page | 5 of 8



Client Reference: ENV-19-124

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 253813

R00Revision No:
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Client Reference: ENV-19-124

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 253813

R00Revision No:
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Client Reference: ENV-19-124

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 253813

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 256440

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

29/01/2021Date completed instructions received

29/01/2021Date samples received

12 HVFNumber of Samples

ENV-19-137Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

05/02/2021Date of Issue

05/02/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

256440MPL Reference: Page | 1 of 8



Client Reference: ENV-19-137

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<232µg/filterCopper

0.003<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

5<2<2<2<22µg/filterNickel

1.11.00.450.73[NA]0.002µg/m3 Iron in Air

1,6001,5006801,1001305µg/filterIron

14.210.810.011.0[NA]µg/m3 Dust 

21161516<0.10.1mg/filterDust

3,634.403,630.003,623.403,623.203,613.500.02mgWeight of Filter (final)

3,613.203,613.703,608.303,606.703,613.900.02mgWeight of Filter (initial)

1,5001,5101,5101,490[NA]m3 Air Volume

SPE265SPE264SPE263SPE262SPE261Filter No

25/01/202125/01/202125/01/202125/01/202119/01/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE265SPE264SPE263SPE262SPE261PQLUNITSYour Reference

256440-10256440-9256440-8256440-7256440-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.00070.001<0.00070.0020.0020.0007µg/m3 Copper in Air

<22<2332µg/filterCopper

0.0020.0030.0040.0090.0060.0007µg/m3 Nickel in Air

34614102µg/filterNickel

0.330.911.92.85.10.002µg/m3 Iron in Air

5001,4003,0004,3007,8005µg/filterIron

16.823.122.425.535.8µg/m3 Dust 

26353539540.1mg/filterDust

3,613.303,613.803,623.103,626.403,645.900.02mgWeight of Filter (final)

3,587.603,578.603,588.503,587.203,591.500.02mgWeight of Filter (initial)

1,5301,5201,5401,5401,520m3 Air Volume

SPE260SPE259SPE258SPE257SPE256Filter No

19/01/202119/01/202119/01/202119/01/202119/01/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE260SPE259SPE258SPE257SPE256PQLUNITSYour Reference

256440-5256440-4256440-3256440-2256440-1Our Reference

Metals in High Volume Filters

MPL Reference: 256440

R00Revision No:
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Client Reference: ENV-19-137

[NA]<0.00070.0007µg/m3 Lithium in Air

2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

4<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

3<22µg/filterNickel

[NA]0.250.002µg/m3 Iron in Air

1703705µg/filterIron

[NA]8.5µg/m3 Dust 

<0.1130.1mg/filterDust

3,617.403,634.300.02mgWeight of Filter (final)

3,617.503,621.500.02mgWeight of Filter (initial)

[NA]1,510m3 Air Volume

SPE267SPE266Filter No

25/01/202125/01/2021Date Sampled

BlankSite 5Sample ID

SPE267SPE266PQLUNITSYour Reference

256440-12256440-11Our Reference

Metals in High Volume Filters

MPL Reference: 256440

R00Revision No:
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Client Reference: ENV-19-137

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 256440

R00Revision No:
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Client Reference: ENV-19-137

[NT]1010<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]11729431<2METALS-
020/021/022

2µg/filterCopper

[NT]1141812101<2METALS-
020/021/022

2µg/filterNickel

[NT]9312880078001<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 256440

R00Revision No:
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Client Reference: ENV-19-137

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 256440

R00Revision No:
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Client Reference: ENV-19-137

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 256440

R00Revision No:
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Client Reference: ENV-19-137

Note: The samples have been blank corrected using one or more of the blank filters provided.

Report Comments

MPL Reference: 256440

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 256918

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

11/02/2021Date completed instructions received

11/02/2021Date samples received

12 x HV FiltersNumber of Samples

ENV-19-138Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

18/02/2021Date of Issue

18/02/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

256918MPL Reference: Page | 1 of 8



Client Reference: ENV-19-138

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.00070.0020.004<0.0007[NA]0.0007µg/m3 Nickel in Air

<236<2<22µg/filterNickel

0.120.411.40.44[NA]0.002µg/m3 Iron in Air

1706102,100660<55µg/filterIron

8.812.915.49.7[NA]µg/m3 Dust 

131923141.40.1mg/filterDust

3,624.193,629.693,632.493,624.333,612.490.02mgWeight of Filter (final)

3,611.103,610.303,609.503,609.903,611.100.02mgWeight of Filter (initial)

1,4801,5001,5001,490[NA]m3 Air Volume

SPE277SPE276SPE275SPE274SPE273Filter No

06/02/202106/02/202106/02/202106/02/202131/01/2021Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE277SPE276SPE275SPE274SPE273PQLUNITSYour Reference

256918-10256918-9256918-8256918-7256918-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.00070.0020.0020.0007µg/m3 Lithium in Air

<2<2<2232µg/filterLithium

<0.0007<0.00070.0010.0020.0040.0007µg/m3 Copper in Air

<2<22472µg/filterCopper

<0.00070.0020.0020.0020.0020.0007µg/m3 Nickel in Air

<223432µg/filterNickel

0.180.490.892.41.20.002µg/m3 Iron in Air

2707401,4003,7001,8005µg/filterIron

12.717.519.226.228.1µg/m3 Dust 

20272940430.1mg/filterDust

3,625.403,634.573,633.393,646.203,657.120.02mgWeight of Filter (final)

3,605.903,607.903,604.003,606.303,614.600.02mgWeight of Filter (initial)

1,5301,5201,5301,5201,510m3 Air Volume

SPE272SPE271SPE270SPE269SPE268Filter No

31/01/202131/01/202131/01/202131/01/202131/01/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE272SPE271SPE270SPE269SPE268PQLUNITSYour Reference

256918-5256918-4256918-3256918-2256918-1Our Reference

Metals in High Volume Filters

MPL Reference: 256918

R00Revision No:
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Client Reference: ENV-19-138

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

<2<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.0130.002µg/m3 Iron in Air

27205µg/filterIron

[NA]6.2µg/m3 Dust 

19.20.1mg/filterDust

3,619.383,617.100.02mgWeight of Filter (final)

3,618.403,607.900.02mgWeight of Filter (initial)

[NA]1,500m3 Air Volume

SPE279SPE278Filter No

06/02/202106/02/2021Date Sampled

BLANKSite 5Sample ID

SPE279SPE278PQLUNITSYour Reference

256918-12256918-11Our Reference

Metals in High Volume Filters

MPL Reference: 256918

R00Revision No:
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Client Reference: ENV-19-138

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 256918

R00Revision No:
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Client Reference: ENV-19-138

[NT]9540231<2METALS-
020/021/022

2µg/filterLithium

[NT]10133571<2METALS-
020/021/022

2µg/filterCopper

[NT]920331<2METALS-
020/021/022

2µg/filterNickel

[NT]8912160018001<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 256918

R00Revision No:
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Client Reference: ENV-19-138

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 256918

R00Revision No:
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Client Reference: ENV-19-138

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 256918
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Client Reference: ENV-19-138

Note: The samples have been blank corrected using one or more of the blank filters provided.

Report Comments

MPL Reference: 256918

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 257755

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

26/02/2021Date completed instructions received

26/02/2021Date samples received

12 HVFNumber of Samples

ENV-19-139Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

08/03/2021Date of Issue

08/03/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

257755MPL Reference: Page | 1 of 8



Client Reference: ENV-19-139

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.120.200.0670.084[NA]0.002µg/m3 Iron in Air

180300100130145µg/filterIron

27.025.425.423.1[NA]µg/m3 Dust 

413939353.30.1mg/filterDust

3,659.103,665.903,653.203,655.503,618.000.02mgWeight of Filter (final)

3,617.703,626.603,613.803,620.203,614.700.02mgWeight of Filter (initial)

1,5401,5501,5501,530[NA]m3 Air Volume

SPE289SPE288SPE287SPE286SPE285Filter No

18/02/202118/02/202118/02/202118/02/202112/02/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE289SPE288SPE287SPE286SPE285PQLUNITSYour Reference

257755-10257755-9257755-8257755-7257755-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.00070.0040.0007µg/m3 Copper in Air

<2<2<2<262µg/filterCopper

<0.00070.0040.002<0.00070.0030.0007µg/m3 Nickel in Air

<273<242µg/filterNickel

0.140.460.510.260.950.002µg/m3 Iron in Air

2207107904001,4005µg/filterIron

8.112.09.59.914.4µg/m3 Dust 

12181515220.1mg/filterDust

3,624.503,629.203,629.703,634.203,641.100.02mgWeight of Filter (final)

3,612.103,610.903,615.003,619.003,619.200.02mgWeight of Filter (initial)

1,5301,5201,5401,5301,520m3 Air Volume

SPE284SPE283SPE282SPE281SPE280Filter No

12/02/202112/02/202112/02/202112/02/202112/02/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE284SPE283SPE282SPE281SPE280PQLUNITSYour Reference

257755-5257755-4257755-3257755-2257755-1Our Reference

Metals in High Volume Filters

MPL Reference: 257755

R00Revision No:
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Client Reference: ENV-19-139

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

<2<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.0550.002µg/m3 Iron in Air

<5855µg/filterIron

[NA]23.0µg/m3 Dust 

2.9360.1mg/filterDust

3,617.303,644.100.02mgWeight of Filter (final)

3,614.403,608.500.02mgWeight of Filter (initial)

[NA]1,550m3 Air Volume

SPE291SPE290Filter No

18/02/202118/02/2021Date Sampled

BlankSite 5Sample ID

SPE291SPE290PQLUNITSYour Reference

257755-12257755-11Our Reference

Metals in High Volume Filters

MPL Reference: 257755

R00Revision No:

Page | 3 of 8



Client Reference: ENV-19-139

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 257755

R00Revision No:
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Client Reference: ENV-19-139

[NT]900<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]107100261<2METALS-
020/021/022

2µg/filterCopper

[NT]1040441<2METALS-
020/021/022

2µg/filterNickel

[NT]910140014001<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 257755

R00Revision No:

Page | 5 of 8



Client Reference: ENV-19-139

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 257755

R00Revision No:
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Client Reference: ENV-19-139

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 257755

R00Revision No:
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Client Reference: ENV-19-139

Note: The samples have been blank corrected using one or more of the blank filters provided.

Report Comments

MPL Reference: 257755

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 259234

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

24/03/2021Date completed instructions received

24/03/2021Date samples received

12 x HVFNumber of Samples

ENV-19-145Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

31/03/2021Date of Issue

31/03/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Heram Halim, Operations Manager

Results Approved By

Revision No: R00

259234MPL Reference: Page | 1 of 8



Client Reference: ENV-19-145

0.001<0.0007<0.00070.003[NA]0.0007µg/m3 Copper in Air

2<2<2432µg/filterCopper

0.0050.0030.0020.005[NA]0.0007µg/m3 Nickel in Air

8548<22µg/filterNickel

18.424.531.140.2[NA]µg/m3 Dust 

283747613.10.1mg/filterDust

4,530.604,552.004,555.904,568.804,520.700.02mgWeight of Filter (final)

4,502.904,515.004,509.304,508.004,517.600.02mgWeight of Filter (initial)

1,5001,5101,5001,510[NA]m3 Air Volume

SPE325SPE324SPE323SPE322SPE321Filter No

17/03/202117/03/202117/03/202117/03/202116/03/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE325SPE324SPE323SPE322SPE321PQLUNITSYour Reference

259234-10259234-9259234-8259234-7259234-6Our Reference

Metals in High Volume Filters

<0.00070.002<0.0007<0.0007<0.00070.0007µg/m3 Copper in Air

<22<2<2<22µg/filterCopper

0.0010.0030.0020.0030.0040.0007µg/m3 Nickel in Air

244462µg/filterNickel

11.115.822.519.618.5µg/m3 Dust 

16233228270.1mg/filterDust

4,553.104,545.104,549.704,550.504,542.500.02mgWeight of Filter (final)

4,537.104,522.404,517.404,522.704,515.900.02mgWeight of Filter (initial)

1,4401,4301,4401,4201,440m3 Air Volume

SPE320SPE319SPE318SPE317SPE316Filter No

16/03/202116/03/202116/03/202116/03/202116/03/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE320SPE319SPE318SPE317SPE316PQLUNITSYour Reference

259234-5259234-4259234-3259234-2259234-1Our Reference

Metals in High Volume Filters

MPL Reference: 259234

R00Revision No:
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Client Reference: ENV-19-145

[NA]<0.00070.0007µg/m3 Copper in Air

2<22µg/filterCopper

[NA]0.0020.0007µg/m3 Nickel in Air

<222µg/filterNickel

[NA]13.5µg/m3 Dust 

3.2200.1mg/filterDust

4,513.704,521.000.02mgWeight of Filter (final)

4,510.504,500.600.02mgWeight of Filter (initial)

[NA]1,510m3 Air Volume

SPE327SPE326Filter No

17/03/202117/03/2021Date Sampled

BlankSite 5Sample ID

SPE327SPE326PQLUNITSYour Reference

259234-12259234-11Our Reference

Metals in High Volume Filters

MPL Reference: 259234

R00Revision No:
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Client Reference: ENV-19-145

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 259234

R00Revision No:
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Client Reference: ENV-19-145

[NT]910<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]8840461<2METALS-
020/021/022

2µg/filterNickel

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 259234

R00Revision No:
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Client Reference: ENV-19-145

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 259234

R00Revision No:
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Client Reference: ENV-19-145

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 259234

R00Revision No:
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Client Reference: ENV-19-145

Note: The samples have been blank corrected using one or more of the blank filters provided.

Report Comments

MPL Reference: 259234

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 260158

PO Box 35, Esperance, WA, 6450Address

Catherine FieldAttention

Southern Ports AuthorityClient

Client Details

12/04/2021Date completed instructions received

12/04/2021Date samples received

12 Hi Vol FiltersNumber of Samples

ENV-19-148Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

19/04/2021Date of Issue

19/04/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

260158MPL Reference: Page | 1 of 8



Client Reference: ENV-19-148

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

0.0010.001<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

22<2<2<22µg/filterCopper

0.001<0.00070.002<0.0007[NA]0.0007µg/m3 Nickel in Air

2<22<2<22µg/filterNickel

0.130.140.140.14[NA]0.002µg/m3 Iron in Air

200210220210775µg/filterIron

19.018.021.522.7[NA]µg/m3 Dust 

292732345.30.1mg/filterDust

4,536.004,523.104,530.604,541.804,519.400.02mgWeight of Filter (final)

4,507.304,495.804,498.304,507.304,514.100.02mgWeight of Filter (initial)

1,5101,5201,5001,520[NA]m3 Air Volume

SPE349SPE348SPE347SPE346SPE345Filter No

07/04/202107/04/202107/04/202107/04/202101/04/2021Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE349SPE348SPE347SPE346SPE345PQLUNITSYour Reference

260158-10260158-9260158-8260158-7260158-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

0.0020.0020.0020.002<0.00070.0007µg/m3 Copper in Air

2233<22µg/filterCopper

0.0020.0020.0020.0020.0010.0007µg/m3 Nickel in Air

323322µg/filterNickel

0.370.260.380.430.280.002µg/m3 Iron in Air

5403705506204005µg/filterIron

27.023.225.723.226.1µg/m3 Dust 

39333733370.1mg/filterDust

4,555.504,554.304,556.404,537.704,550.700.02mgWeight of Filter (final)

4,516.704,521.104,519.504,504.804,513.300.02mgWeight of Filter (initial)

1,4401,4301,4401,4201,430m3 Air Volume

SPE344SPE343SPE342SPE341SPE340Filter No

01/04/202101/04/202101/04/202101/04/202101/04/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE344SPE343SPE342SPE341SPE340PQLUNITSYour Reference

260158-5260158-4260158-3260158-2260158-1Our Reference

Metals in High Volume Filters

MPL Reference: 260158

R00Revision No:
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Client Reference: ENV-19-148

[NA]<0.00070.0007µg/m3 Lithium in Air

<2<22µg/filterLithium

[NA]0.0010.0007µg/m3 Copper in Air

<222µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.0800.002µg/m3 Iron in Air

621205µg/filterIron

[NA]14.9µg/m3 Dust 

4.2230.1mg/filterDust

4,520.504,528.600.02mgWeight of Filter (final)

4,516.304,506.000.02mgWeight of Filter (initial)

[NA]1,520m3 Air Volume

SPE351SPE350Filter No

07/04/202107/04/2021Date Sampled

BLANKSite 5Sample ID

SPE351SPE350PQLUNITSYour Reference

260158-12260158-11Our Reference

Metals in High Volume Filters

MPL Reference: 260158

R00Revision No:
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Client Reference: ENV-19-148

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 260158

R00Revision No:
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Client Reference: ENV-19-148

[NT]880<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]94403<21<2METALS-
020/021/022

2µg/filterCopper

[NT]9267421<2METALS-
020/021/022

2µg/filterNickel

[NT]96637704001<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 260158

R00Revision No:
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Client Reference: ENV-19-148

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 260158

R00Revision No:
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Client Reference: ENV-19-148

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 260158

R00Revision No:
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Client Reference: ENV-19-148

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 260158

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 260693

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

22/04/2021Date completed instructions received

22/04/2021Date samples received

24 x HV FiltersNumber of Samples

Env-19-151Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

03/05/2021Date of Issue

30/04/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

260693MPL Reference: Page | 1 of 9



Client Reference: Env-19-151

[NA][NA][NA][NA]32µg/filterLithium

0.0020.0030.0010.002[NA]0.0007µg/m3 Copper in Air

442252µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<232µg/filterNickel

[NA][NA][NA][NA]2105µg/filterIron

11.212.012.49.7[NA]µg/m3 Dust 

171819155.60.1mg/filterDust

4,543.704,525.504,530.704,542.404,533.400.02mgWeight of Filter (final)

4,526.504,507.004,511.704,527.404,527.800.02mgWeight of Filter (initial)

1,5401,5401,5401,540[NA]m3 Air Volume

SPE367SPE366SPE365SPE364SPE363Filter No

14/04/202114/04/202114/04/202114/04/202113/04/2021Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE367SPE366SPE365SPE364SPE363PQLUNITSYour Reference

260693-10260693-9260693-8260693-7260693-6Our Reference

Metals in High Volume Filters

0.001<0.0007<0.00070.0010.0010.0007µg/m3 Lithium in Air

2<2<2222µg/filterLithium

0.0020.0020.0020.0020.0020.0007µg/m3 Copper in Air

333322µg/filterCopper

<0.0007<0.00070.002<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<23<2<22µg/filterNickel

0.0650.0740.200.0590.120.002µg/m3 Iron in Air

100110310911905µg/filterIron

15.519.720.218.717.1µg/m3 Dust 

24303129260.1mg/filterDust

4,543.804,561.604,530.804,579.304,554.500.02mgWeight of Filter (final)

4,519.704,531.304,499.604,550.504,528.100.02mgWeight of Filter (initial)

1,5501,5401,5501,5401,550m3 Air Volume

SPE362SPE361SPE360SPE359SPE358Filter No

13/04/202113/04/202113/04/202113/04/202113/04/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE362SPE361SPE360SPE359SPE358PQLUNITSYour Reference

260693-5260693-4260693-3260693-2260693-1Our Reference

Metals in High Volume Filters

MPL Reference: 260693

R00Revision No:
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Client Reference: Env-19-151

0.002<0.0007[NA]<0.00070.0060.0007µg/m3 Copper in Air

3<2<2<292µg/filterCopper

0.001<0.0007[NA]<0.0007<0.00070.0007µg/m3 Nickel in Air

2<2<2<2<22µg/filterNickel

13.616.5[NA]10.711.8µg/m3 Dust 

22265.517190.1mg/filterDust

4,545.804,551.504,539.504,545.904,555.600.02mgWeight of Filter (final)

4,524.304,525.304,534.004,528.604,536.700.02mgWeight of Filter (initial)

1,5801,590[NA]1,6201,600m3 Air Volume

SPE377SPE376SPE375SPE374SPE373Filter No

16/04/202116/04/202115/04/202115/04/202115/04/2021Date Sampled

Site 3Site 4BLANKSite 5Site 1Sample ID

SPE377SPE376SPE375SPE374SPE373PQLUNITSYour Reference

260693-20260693-19260693-18260693-17260693-16Our Reference

Metals in High Volume Filters

0.0020.0020.002[NA]0.0010.0007µg/m3 Copper in Air

333422µg/filterCopper

<0.0007<0.00070.003[NA]<0.00070.0007µg/m3 Nickel in Air

<2<243<22µg/filterNickel

12.312.314.9[NA]10.3µg/m3 Dust 

2020245.8160.1mg/filterDust

4,547.304,546.504,542.504,520.204,534.100.02mgWeight of Filter (final)

4,527.604,527.004,518.804,514.404,518.200.02mgWeight of Filter (initial)

1,6101,5901,590[NA]1,550m3 Air Volume

SPE372SPE371SPE370SPE369SPE368Filter No

15/04/202115/04/202115/04/202115/04/202114/04/2021Date Sampled

Site 2Site 3Site 4BLANKSite 5Sample ID

SPE372SPE371SPE370SPE369SPE368PQLUNITSYour Reference

260693-15260693-14260693-13260693-12260693-11Our Reference

Metals in High Volume Filters

MPL Reference: 260693

R00Revision No:
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Client Reference: Env-19-151

[NA]0.0020.0030.0030.0007µg/m3 Copper in Air

34542µg/filterCopper

[NA]0.0020.0030.0030.0007µg/m3 Nickel in Air

<23542µg/filterNickel

[NA]13.516.117.0µg/m3 Dust 

4.62125270.1mg/filterDust

4,529.704,559.204,568.204,558.600.02mgWeight of Filter (final)

4,525.104,537.804,542.804,531.600.02mgWeight of Filter (initial)

[NA]1,5801,5801,590m3 Air Volume

SPE381SPE380SPE379SPE378Filter No

16/04/202116/04/202116/04/202116/04/2021Date Sampled

BLANKSite 5Site 1Site 2Sample ID

SPE381SPE380SPE379SPE378PQLUNITSYour Reference

260693-24260693-23260693-22260693-21Our Reference

Metals in High Volume Filters

MPL Reference: 260693

R00Revision No:
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Client Reference: Env-19-151

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 260693

R00Revision No:
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Client Reference: Env-19-151

[NT][NT]04421[NT]METALS-
020/021/022

2µg/filterCopper

[NT][NT]04421[NT]METALS-
020/021/022

2µg/filterNickel

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]92[NT][NT][NT][NT][NT]METALS-
020/021/022

2µg/filterLithium

[NT]97403211[NT]METALS-
020/021/022

2µg/filterCopper

[NT]960<2<211[NT]METALS-
020/021/022

2µg/filterNickel

[NT]97[NT][NT][NT][NT][NT]METALS-
020/021/022

5µg/filterIron

[NT]LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]920221<2METALS-
020/021/022

2µg/filterLithium

[NT]970221<2METALS-
020/021/022

2µg/filterCopper

[NT]960<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]97171601901<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 260693

R00Revision No:
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Client Reference: Env-19-151

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 260693

R00Revision No:
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Client Reference: Env-19-151

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 260693

R00Revision No:
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Client Reference: Env-19-151

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 260693

R00Revision No:

Page | 9 of 9



Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 261114

PO Box 35, Esperance, WA, 6450Address

Catherine  FieldAttention

Southern Ports AuthorityClient

Client Details

30/04/2021Date completed instructions received

30/04/2021Date samples received

12 Hi Vol FilterNumber of Samples

ENV-19-154Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

10/05/2021Date of Issue

10/05/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

261114MPL Reference: Page | 1 of 8



Client Reference: ENV-19-154

<0.00070.002<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<23<2<232µg/filterLithium

<0.00070.0030.0020.002[NA]0.0007µg/m3 Copper in Air

<2423112µg/filterCopper

0.420.990.610.69[NA]0.002µg/m3 Iron in Air

6301,5009201,0002305µg/filterIron

0.0020.0030.0020.001[NA]0.0007µg/m3 Nickel in Air

254222µg/filterNickel

18.818.819.724.2[NA]µg/m3 Dust 

292930378.40.1mg/filterDust

4,560.014,556.154,553.204,546.244,526.760.02mgWeight of Filter (final)

4,531.504,527.604,523.504,509.504,518.400.02mgWeight of Filter (initial)

1,5201,5201,5101,520[NA]m3 Air Volume

SPE391SPE390SPE389SPE388SPE387Filter No

25/04/202125/04/202125/04/202125/04/202119/04/2021Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE391SPE390SPE389SPE388SPE387PQLUNITSYour Reference

261114-10261114-9261114-8261114-7261114-6Our Reference

Metals in High Volume Filters

<0.00070.0010.0010.002<0.00070.0007µg/m3 Lithium in Air

<2223<22µg/filterLithium

<0.00070.0020.0020.002<0.00070.0007µg/m3 Copper in Air

<2333<22µg/filterCopper

<0.0020.290.310.340.150.002µg/m3 Iron in Air

<54404805202305µg/filterIron

<0.00070.0020.0030.002<0.00070.0007µg/m3 Nickel in Air

<2443<22µg/filterNickel

12.114.614.312.911.4µg/m3 Dust 

19222220180.1mg/filterDust

4,527.994,545.814,537.894,528.724,525.540.02mgWeight of Filter (final)

4,509.404,523.504,515.804,509.004,507.900.02mgWeight of Filter (initial)

1,5401,5301,5401,5301,540m3 Air Volume

SPE386SPE385SPE384SPE383SPE382Filter No

19/04/202119/04/202119/04/202119/04/202119/04/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE386SPE385SPE384SPE383SPE382PQLUNITSYour Reference

261114-5261114-4261114-3261114-2261114-1Our Reference

Metals in High Volume Filters

MPL Reference: 261114

R00Revision No:
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Client Reference: ENV-19-154

[NA]0.0020.0007µg/m3 Lithium in Air

332µg/filterLithium

[NA]0.0030.0007µg/m3 Copper in Air

552µg/filterCopper

[NA]0.370.002µg/m3 Iron in Air

2305705µg/filterIron

[NA]0.0030.0007µg/m3 Nickel in Air

352µg/filterNickel

[NA]15.2µg/m3 Dust 

6.0230.1mg/filterDust

4,526.854,535.030.02mgWeight of Filter (final)

4,520.904,511.900.02mgWeight of Filter (initial)

[NA]1,520m3 Air Volume

SPE393SPE392Filter No

25/04/202125/04/2021Date Sampled

BLANKSite 5Sample ID

SPE393SPE392PQLUNITSYour Reference

261114-12261114-11Our Reference

Metals in High Volume Filters

MPL Reference: 261114

R00Revision No:
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Client Reference: ENV-19-154

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 261114

R00Revision No:
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Client Reference: ENV-19-154

[NT]1020<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]970<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]10202302301<5METALS-
020/021/022

5µg/filterIron

[NT]940<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 261114

R00Revision No:
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Client Reference: ENV-19-154

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 261114

R00Revision No:
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Client Reference: ENV-19-154

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 261114
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Client Reference: ENV-19-154

Note: The samples have been blank corrected using one or more of the blank filters provided (or any sample if cleaner). The blank 
filters are not blank corrected.

Report Comments

MPL Reference: 261114
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 261858

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

14/05/2021Date completed instructions received

14/05/2021Date samples received

12 HVFNumber of Samples

ENV-19-159Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

21/05/2021Date of Issue

21/05/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

261858MPL Reference: Page | 1 of 8



Client Reference: ENV-19-159

<0.00070.002<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<23<2<232µg/filterLithium

<0.00070.002<0.00070.001[NA]0.0007µg/m3 Copper in Air

<23<2232µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<222µg/filterNickel

<0.0020.150.0580.066[NA]0.002µg/m3 Iron in Air

<5230911001905µg/filterIron

9.710.29.011.5[NA]µg/m3 Dust 

151614183.90.1mg/filterDust

3,594.303,616.203,616.704,538.304,540.100.02mgWeight of Filter (final)

3,579.303,600.303,602.704,520.404,536.200.02mgWeight of Filter (initial)

1,5501,5501,5501,550[NA]m3 Air Volume

SPE403SPE402SPE401SPE400SPE399Filter No

07/05/202107/05/202107/05/202107/05/202101/05/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE403SPE402SPE401SPE400SPE399PQLUNITSYour Reference

261858-10261858-9261858-8261858-7261858-6Our Reference

Metals in High Volume Filters

0.0020.0020.0020.001<0.00070.0007µg/m3 Lithium in Air

2232<22µg/filterLithium

0.0040.0020.0030.002<0.00070.0007µg/m3 Copper in Air

6443<22µg/filterCopper

0.0010.0020.0020.0010.0010.0007µg/m3 Nickel in Air

233222µg/filterNickel

0.270.240.320.220.330.002µg/m3 Iron in Air

4303705003405205µg/filterIron

14.612.213.114.913.3µg/m3 Dust 

23182023210.1mg/filterDust

4,550.204,543.904,549.004,543.704,542.800.02mgWeight of Filter (final)

4,527.404,525.404,528.704,520.804,522.200.02mgWeight of Filter (initial)

1,5601,5201,5501,5401,550m3 Air Volume

SPE398SPE397SPE396SPE395SPE394Filter No

01/05/202101/05/202101/05/202101/05/202101/05/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE398SPE397SPE396SPE395SPE394PQLUNITSYour Reference

261858-5261858-4261858-3261858-2261858-1Our Reference

Metals in High Volume Filters

MPL Reference: 261858

R00Revision No:

Page | 2 of 8



Client Reference: ENV-19-159

[NA]<0.00070.0007µg/m3 Lithium in Air

5<22µg/filterLithium

[NA]0.0010.0007µg/m3 Copper in Air

422µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

<2<22µg/filterNickel

[NA]0.0490.002µg/m3 Iron in Air

230765µg/filterIron

[NA]7.6µg/m3 Dust 

<0.1120.1mg/filterDust

3,586.103,606.600.02mgWeight of Filter (final)

3,586.203,594.800.02mgWeight of Filter (initial)

[NA]1,560m3 Air Volume

SPE405SPE404Filter No

07/05/202107/05/2021Date Sampled

BlankSite 5Sample ID

SPE405SPE404PQLUNITSYour Reference

261858-12261858-11Our Reference

Metals in High Volume Filters

MPL Reference: 261858

R00Revision No:
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Client Reference: ENV-19-159

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 261858

R00Revision No:
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Client Reference: ENV-19-159

[NT]89[NT][NT][NT][NT]<2METALS-
020/021/022

2µg/filterLithium

[NT]99[NT][NT][NT][NT]<2METALS-
020/021/022

2µg/filterCopper

[NT]95[NT][NT][NT][NT]<2METALS-
020/021/022

2µg/filterNickel

[NT]95[NT][NT][NT][NT]<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 261858

R00Revision No:

Page | 5 of 8



Client Reference: ENV-19-159

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 261858

R00Revision No:
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Client Reference: ENV-19-159

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 261858

R00Revision No:
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Client Reference: ENV-19-159

Note: The samples have been blank corrected using one or more of the blank filters provided (or any sample if cleaner). The blank 
filters are not blank corrected.

Report Comments

MPL Reference: 261858

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 262357

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

24/05/2021Date completed instructions received

24/05/2021Date samples received

12 HVFNumber of Samples

ENV-19-161Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

31/05/2021Date of Issue

31/05/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

262357MPL Reference: Page | 1 of 8



Client Reference: ENV-19-161

0.0020.0020.0020.003[NA]0.0007µg/m3 Lithium in Air

433442µg/filterLithium

0.0040.0040.0030.006[NA]0.0007µg/m3 Copper in Air

565942µg/filterCopper

0.0020.180.0020.31[NA]0.0007µg/m3 Nickel in Air

3270348022µg/filterNickel

0.170.250.240.47[NA]0.002µg/m3 Iron in Air

2603803607101905µg/filterIron

8.623.08.518.9[NA]µg/m3 Dust 

133513291.20.1mg/filterDust

3,608.793,618.793,587.493,619.493,601.520.02mgWeight of Filter (final)

3,595.703,583.503,574.503,590.603,600.300.02mgWeight of Filter (initial)

1,5301,5301,5201,530[NA]m3 Air Volume

SPE415SPE414SPE413SPE412SPE411Filter No

19/05/202119/05/202119/05/202119/05/202113/05/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE415SPE414SPE413SPE412SPE411PQLUNITSYour Reference

262357-10262357-9262357-8262357-7262357-6Our Reference

Metals in High Volume Filters

0.0030.0030.0030.0030.0040.0007µg/m3 Lithium in Air

445462µg/filterLithium

0.0030.0040.0040.0030.0040.0007µg/m3 Copper in Air

667562µg/filterCopper

0.0020.0020.0020.0020.0030.0007µg/m3 Nickel in Air

334452µg/filterNickel

0.240.290.470.360.640.002µg/m3 Iron in Air

3804707605801,0005µg/filterIron

7.610.011.010.214.9µg/m3 Dust 

12161816240.1mg/filterDust

3,592.303,600.073,608.253,601.813,599.390.02mgWeight of Filter (final)

3,580.003,583.903,590.503,585.403,575.400.02mgWeight of Filter (initial)

1,6201,6101,6201,6101,610m3 Air Volume

SPE410SPE409SPE408SPE407SPE406Filter No

13/05/202113/05/202113/05/202113/05/202113/05/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE410SPE409SPE408SPE407SPE406PQLUNITSYour Reference

262357-5262357-4262357-3262357-2262357-1Our Reference

Metals in High Volume Filters

MPL Reference: 262357

R00Revision No:
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Client Reference: ENV-19-161

[NA]0.0010.0007µg/m3 Lithium in Air

322µg/filterLithium

[NA]0.0020.0007µg/m3 Copper in Air

332µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

2<22µg/filterNickel

[NA]0.100.002µg/m3 Iron in Air

1501605µg/filterIron

[NA]10.7µg/m3 Dust 

0.8160.1mg/filterDust

3,585.823,613.770.02mgWeight of Filter (final)

3,585.003,597.400.02mgWeight of Filter (initial)

[NA]1,530m3 Air Volume

SPE417SPE416Filter No

19/05/202119/05/2021Date Sampled

BlankSite 5Sample ID

SPE417SPE416PQLUNITSYour Reference

262357-12262357-11Our Reference

Metals in High Volume Filters

MPL Reference: 262357

R00Revision No:
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Client Reference: ENV-19-161

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 262357

R00Revision No:
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Client Reference: ENV-19-161

[NT]9140461<2METALS-
020/021/022

2µg/filterLithium

[NT]9640461<2METALS-
020/021/022

2µg/filterCopper

[NT]9050351<2METALS-
020/021/022

2µg/filterNickel

[NT]952677010001<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 262357

R00Revision No:
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Client Reference: ENV-19-161

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 262357

R00Revision No:
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Client Reference: ENV-19-161

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 262357

R00Revision No:
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Client Reference: ENV-19-161

Note: The samples have been blank corrected using one or more of the blank filters provided (or any sample if cleaner). The blank 
filters are not blank corrected.

Report Comments

MPL Reference: 262357

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 263102

PO Box 35, Esperance, WA, 6450Address

C FieldAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

04/06/2021Date completed instructions received

04/06/2021Date samples received

12 HVFNumber of Samples

ENV-19-162Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

14/06/2021Date of Issue

14/06/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

263102MPL Reference: Page | 1 of 8



Client Reference: ENV-19-162

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<252µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<252µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<232µg/filterNickel

0.0440.0310.0210.087[NA]0.002µg/m3 Iron in Air

6747311302705µg/filterIron

20.013.514.717.1[NA]µg/m3 Dust 

312122264.50.1mg/filterDust

3,609.303,608.503,612.303,617.503,586.800.02mgWeight of Filter (final)

3,578.703,587.803,589.803,591.203,582.300.02mgWeight of Filter (initial)

1,5301,5301,5301,540[NA]m3 Air Volume

SPE427SPE426SPE425SPE424SPE423Filter No

31/05/202131/05/202131/05/202131/05/202125/05/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE427SPE426SPE425SPE424SPE423PQLUNITSYour Reference

263102-10263102-9263102-8263102-7263102-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.00070.002<0.0007<0.00070.0007µg/m3 Copper in Air

<2<24<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.0880.120.250.170.210.002µg/m3 Iron in Air

1401904102703305µg/filterIron

10.910.810.29.09.2µg/m3 Dust 

18171614150.1mg/filterDust

3,591.603,599.803,610.203,603.103,591.900.02mgWeight of Filter (final)

3,574.103,582.503,593.903,588.803,577.200.02mgWeight of Filter (initial)

1,6101,6001,6001,5901,600m3 Air Volume

SPE422SPE421SPE420SPE419SPE418Filter No

25/05/202125/05/202125/05/202125/05/202125/05/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE422SPE421SPE420SPE419SPE418PQLUNITSYour Reference

263102-5263102-4263102-3263102-2263102-1Our Reference

Metals in High Volume Filters

MPL Reference: 263102

R00Revision No:

Page | 2 of 8



Client Reference: ENV-19-162

[NA]<0.00070.0007µg/m3 Lithium in Air

5<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

5<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

3<22µg/filterNickel

[NA]0.0050.002µg/m3 Iron in Air

26085µg/filterIron

[NA]12.3µg/m3 Dust 

4.0190.1mg/filterDust

3,606.903,618.000.02mgWeight of Filter (final)

3,602.903,599.000.02mgWeight of Filter (initial)

[NA]1,540m3 Air Volume

SPE429SPE428Filter No

31/05/202131/05/2021Date Sampled

BlankSite 5Sample ID

SPE429SPE428PQLUNITSYour Reference

263102-12263102-11Our Reference

Metals in High Volume Filters

MPL Reference: 263102

R00Revision No:
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Client Reference: ENV-19-162

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 263102
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Client Reference: ENV-19-162

[NT]890<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]990<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]980<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]94103003301<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 263102

R00Revision No:
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Client Reference: ENV-19-162

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 263102

R00Revision No:
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Client Reference: ENV-19-162

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 263102
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Client Reference: ENV-19-162

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 263102

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 264201

PO Box 35, Esperance, WA, 6450Address

N NorrishAttention

Southern Ports AuthorityClient

Client Details

23/06/2021Date completed instructions received

23/06/2021Date samples received

36 x HVFNumber of Samples

ENV-19-168Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

01/07/2021Date of Issue

30/06/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

264201MPL Reference: Page | 1 of 10



Client Reference: ENV-19-168

[NA][NA][NA][NA]52µg/filterLithium

<0.00070.001<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<22<2<242µg/filterCopper

0.0030.0020.002<0.0007[NA]0.0007µg/m3 Nickel in Air

543<232µg/filterNickel

[NA][NA][NA][NA]2505µg/filterIron

10.87.16.77.6[NA]µg/m3 Dust 

171110122.90.1mg/filterDust

3,600.703,599.103,613.703,606.303,589.400.02mgWeight of Filter (final)

3,584.003,588.103,603.403,594.603,586.500.02mgWeight of Filter (initial)

1,5401,5501,5401,550[NA]m3 Air Volume

SPE439SPE438SPE437SPE436SPE435Filter No

11/06/202111/06/202111/06/202111/06/202106/06/2021Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE439SPE438SPE437SPE436SPE435PQLUNITSYour Reference

264201-10264201-9264201-8264201-7264201-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.0230.0830.150.0390.0520.002µg/m3 Iron in Air

3413024059795µg/filterIron

15.118.018.117.915.9µg/m3 Dust 

23282827240.1mg/filterDust

3,607.003,623.003,619.603,616.203,611.100.02mgWeight of Filter (final)

3,583.903,595.403,591.603,588.903,586.700.02mgWeight of Filter (initial)

1,5301,5401,5401,5301,540m3 Air Volume

SPE434SPE433SPE432SPE431SPE430Filter No

06/06/202106/06/202106/06/202106/06/202106/06/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE434SPE433SPE432SPE431SPE430PQLUNITSYour Reference

264201-5264201-4264201-3264201-2264201-1Our Reference

Metals in High Volume Filters

MPL Reference: 264201

R00Revision No:
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Client Reference: ENV-19-168

[NA][NA][NA]<0.0007<0.00070.0007µg/m3 Lithium in Air

[NA][NA]<2<2<22µg/filterLithium

<0.00070.003[NA]<0.0007<0.00070.0007µg/m3 Copper in Air

<24<2<2<22µg/filterCopper

<0.0007<0.0007[NA]<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

[NA][NA][NA]0.0600.150.002µg/m3 Iron in Air

[NA][NA]24952405µg/filterIron

7.47.1[NA]5.77.4µg/m3 Dust 

11113.99.0120.1mg/filterDust

3,598.803,594.403,585.003,604.103,611.900.02mgWeight of Filter (final)

3,587.403,583.303,581.103,595.103,600.400.02mgWeight of Filter (initial)

1,5501,560[NA]1,5701,560m3 Air Volume

SPE449SPE448SPE447SPE446SPE445Filter No

13/06/202113/06/202112/06/202112/06/202112/06/2021Date Sampled

Site 3Site 4BLANKSite 5Site 1Sample ID

SPE449SPE448SPE447SPE446SPE445PQLUNITSYour Reference

264201-20264201-19264201-18264201-17264201-16Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007[NA][NA]0.0007µg/m3 Lithium in Air

<2<2<2[NA][NA]2µg/filterLithium

0.001<0.00070.002[NA]<0.00070.0007µg/m3 Copper in Air

2<235<22µg/filterCopper

<0.0007<0.0007<0.0007[NA]0.0030.0007µg/m3 Nickel in Air

<2<2<2452µg/filterNickel

0.170.0580.19[NA][NA]0.002µg/m3 Iron in Air

27090300[NA][NA]5µg/filterIron

6.95.97.1[NA]5.9µg/m3 Dust 

119.2112.79.20.1mg/filterDust

3,606.303,589.603,611.003,600.003,595.200.02mgWeight of Filter (final)

3,595.503,580.403,599.903,597.303,586.000.02mgWeight of Filter (initial)

1,5601,5501,560[NA]1,560m3 Air Volume

SPE444SPE443SPE442SPE441SPE440Filter No

12/06/202112/06/202112/06/202111/06/202111/06/2021Date Sampled

Site 2Site 3Site 4BLANKSite 5Sample ID

SPE444SPE443SPE442SPE441SPE440PQLUNITSYour Reference

264201-15264201-14264201-13264201-12264201-11Our Reference

Metals in High Volume Filters

MPL Reference: 264201

R00Revision No:

Page | 3 of 10



Client Reference: ENV-19-168

[NA]<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Copper in Air

5<2<2<2<22µg/filterCopper

[NA]<0.00070.002<0.0007<0.00070.0007µg/m3 Nickel in Air

4<23<2<22µg/filterNickel

[NA]9.421.510.613.7µg/m3 Dust 

1.2153417220.1mg/filterDust

3,586.803,586.703,628.203,613.103,612.800.02mgWeight of Filter (final)

3,585.603,571.803,594.503,596.403,591.300.02mgWeight of Filter (initial)

[NA]1,5801,5701,5701,570m3 Air Volume

SPE459SPE458SPE457SPE456SPE455Filter No

14/06/202114/06/202114/06/202114/06/202114/06/2021Date Sampled

BLANKSite 5Site 1Site 2Site 3Sample ID

SPE459SPE458SPE457SPE456SPE455PQLUNITSYour Reference

264201-30264201-29264201-28264201-27264201-26Our Reference

Metals in High Volume Filters

<0.0007[NA]0.0020.0020.0030.0007µg/m3 Copper in Air

<253452µg/filterCopper

<0.0007[NA]<0.0007<0.00070.0010.0007µg/m3 Nickel in Air

<24<2<222µg/filterNickel

11.5[NA]12.313.211.9µg/m3 Dust 

183.41920190.1mg/filterDust

3,607.403,599.603,605.503,608.503,614.300.02mgWeight of Filter (final)

3,589.303,596.203,586.303,588.003,595.700.02mgWeight of Filter (initial)

1,580[NA]1,5601,5601,560m3 Air Volume

SPE454SPE453SPE452SPE451SPE450Filter No

14/06/202113/06/202113/06/202113/06/202113/06/2021Date Sampled

Site 4BLANKSite 5Site 1Site 2Sample ID

SPE454SPE453SPE452SPE451SPE450PQLUNITSYour Reference

264201-25264201-24264201-23264201-22264201-21Our Reference

Metals in High Volume Filters

MPL Reference: 264201
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Client Reference: ENV-19-168

52µg/filterCopper

32µg/filterNickel

3.50.1mg/filterDust

3,593.300.02mgWeight of Filter (final)

3,589.800.02mgWeight of Filter (initial)

SPE465Filter No

15/06/2021Date Sampled

BLANKSample ID

SPE465PQLUNITSYour Reference

264201-36Our Reference

Metals in High Volume Filters

<0.0007<0.00070.0010.002<0.00070.0007µg/m3 Copper in Air

<2<223<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

13.816.916.718.013.0µg/m3 Dust 

21262627200.1mg/filterDust

3,614.703,600.803,622.103,608.903,607.800.02mgWeight of Filter (final)

3,593.603,575.203,596.603,581.603,588.000.02mgWeight of Filter (initial)

1,5301,5201,5201,5201,520m3 Air Volume

SPE464SPE463SPE462SPE461SPE460Filter No

15/06/202115/06/202115/06/202115/06/202115/06/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE464SPE463SPE462SPE461SPE460PQLUNITSYour Reference

264201-35264201-34264201-33264201-32264201-31Our Reference

Metals in High Volume Filters

MPL Reference: 264201
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Client Reference: ENV-19-168

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 264201

R00Revision No:
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Client Reference: ENV-19-168

[NT]93[NT][NT][NT][NT][NT]METALS-
020/021/022

2µg/filterLithium

[NT]105[NT][NT][NT][NT][NT]METALS-
020/021/022

2µg/filterCopper

[NT]102[NT][NT][NT][NT][NT]METALS-
020/021/022

2µg/filterNickel

[NT]101[NT][NT][NT][NT][NT]METALS-
020/021/022

5µg/filterIron

[NT]LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]990<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]1050<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]1020<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]1012097791<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 264201

R00Revision No:
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Client Reference: ENV-19-168

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 264201

R00Revision No:
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Client Reference: ENV-19-168

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 264201
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Client Reference: ENV-19-168

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 264201

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 264571

PO Box 35, Esperance, WA, 6450Address

N NorrishAttention

Southern Ports AuthorityClient

Client Details

30/06/2021Date completed instructions received

30/06/2021Date samples received

12 x filtersNumber of Samples

ENV-19-169Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

07/07/2021Date of Issue

07/07/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00
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Client Reference: ENV-19-169

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<252µg/filterLithium

<0.00070.003<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<24<2<252µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<242µg/filterNickel

0.110.30<0.0020.37[NA]0.002µg/m3 Iron in Air

180470<55802505µg/filterIron

11.68.45.511.3[NA]µg/m3 Dust 

18138.5182.70.1mg/filterDust

3,587.603,591.003,590.203,607.003,578.800.02mgWeight of Filter (final)

3,569.603,577.903,581.703,589.303,576.100.02mgWeight of Filter (initial)

1,5601,5601,5501,560[NA]m3 Air Volume

SPE475SPE474SPE473SPE472SPE471Filter No

24/06/202124/06/202124/06/202124/06/202118/06/2021Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE475SPE474SPE473SPE472SPE471PQLUNITSYour Reference

264571-10264571-9264571-8264571-7264571-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

0.0040.0040.004<0.0007<0.00070.0007µg/m3 Copper in Air

656<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.440.440.530.270.200.002µg/m3 Iron in Air

6606608104003105µg/filterIron

25.519.116.614.216.1µg/m3 Dust 

38292521240.1mg/filterDust

3,630.403,627.203,614.403,601.403,612.200.02mgWeight of Filter (final)

3,592.103,598.303,589.103,580.103,588.000.02mgWeight of Filter (initial)

1,5001,5101,5201,5001,500m3 Air Volume

SPE470SPE469SPE468SPE467SPE466Filter No

18/06/202118/06/202118/06/202118/06/202118/06/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE470SPE469SPE468SPE467SPE466PQLUNITSYour Reference

264571-5264571-4264571-3264571-2264571-1Our Reference

Metals in High Volume Filters

MPL Reference: 264571
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Client Reference: ENV-19-169

[NA]<0.00070.0007µg/m3 Lithium in Air

5<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

5<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

4<22µg/filterNickel

[NA]0.0520.002µg/m3 Iron in Air

220825µg/filterIron

[NA]7.0µg/m3 Dust 

2.1110.1mg/filterDust

3,592.303,607.200.02mgWeight of Filter (final)

3,590.203,596.300.02mgWeight of Filter (initial)

[NA]1,570m3 Air Volume

SPE477SPE476Filter No

24/06/202124/06/2021Date Sampled

BLANKSite 5Sample ID

SPE477SPE476PQLUNITSYour Reference

264571-12264571-11Our Reference

Metals in High Volume Filters

MPL Reference: 264571

R00Revision No:
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Client Reference: ENV-19-169

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 264571
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Client Reference: ENV-19-169

[NT]960<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]990<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]1000<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]98183703101<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 264571
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Client Reference: ENV-19-169

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 264571

R00Revision No:

Page | 6 of 8



Client Reference: ENV-19-169

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 264571

R00Revision No:
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Client Reference: ENV-19-169

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 264571

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 265559

PO Box 35, Esperance, WA, 6450Address

N NorrishAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

19/07/2021Date completed instructions received

19/07/2021Date samples received

12 HVFNumber of Samples

ENV-19-172Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

22/07/2021Date of Issue

26/07/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

265559MPL Reference: Page | 1 of 8



Client Reference: ENV-19-172

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<232µg/filterLithium

0.001<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

2<2<2<232µg/filterCopper

<0.0007<0.00070.004<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<26<2<22µg/filterNickel

0.140.0840.140.17[NA]0.002µg/m3 Iron in Air

2101302102601505µg/filterIron

9.58.68.910.5[NA]µg/m3 Dust 

141314165.00.1mg/filterDust

3,597.203,597.703,607.403,614.203,587.100.02mgWeight of Filter (final)

3,582.703,584.503,593.803,598.103,582.100.02mgWeight of Filter (initial)

1,5301,5401,5301,540[NA]m3 Air Volume

SPE487SPE486SPE485SPE484SPE483Filter No

06/07/202106/07/202106/07/202106/07/202130/06/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE487SPE486SPE485SPE484SPE483PQLUNITSYour Reference

265559-10265559-9265559-8265559-7265559-6Our Reference

Metals in High Volume Filters

0.0010.002<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

22<2<2<22µg/filterLithium

0.0040.0030.004<0.0007<0.00070.0007µg/m3 Copper in Air

656<2<22µg/filterCopper

<0.00070.0010.001<0.0007<0.00070.0007µg/m3 Nickel in Air

<222<2<22µg/filterNickel

0.300.310.410.0470.220.002µg/m3 Iron in Air

460490650733405µg/filterIron

18.828.416.110.811.4µg/m3 Dust 

29442517180.1mg/filterDust

3,618.803,649.403,621.603,598.903,605.000.02mgWeight of Filter (final)

3,589.603,605.303,596.503,582.103,587.200.02mgWeight of Filter (initial)

1,5501,5501,5601,5501,560m3 Air Volume

SPE482SPE481SPE480SPE479SPE478Filter No

30/06/202130/06/202130/06/202130/06/202130/06/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE482SPE481SPE480SPE479SPE478PQLUNITSYour Reference

265559-5265559-4265559-3265559-2265559-1Our Reference

Metals in High Volume Filters

MPL Reference: 265559

R00Revision No:
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Client Reference: ENV-19-172

[NA]0.0010.0007µg/m3 Lithium in Air

522µg/filterLithium

[NA]0.0020.0007µg/m3 Copper in Air

532µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

3<22µg/filterNickel

[NA]0.140.002µg/m3 Iron in Air

2402205µg/filterIron

[NA]8.3µg/m3 Dust 

4.5130.1mg/filterDust

3,597.203,600.600.02mgWeight of Filter (final)

3,592.703,587.800.02mgWeight of Filter (initial)

[NA]1,540m3 Air Volume

SPE489SPE488Filter No

06/07/202106/07/2021Date Sampled

BlankSite 5Sample ID

SPE489SPE488PQLUNITSYour Reference

265559-12265559-11Our Reference

Metals in High Volume Filters

MPL Reference: 265559

R00Revision No:
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Client Reference: ENV-19-172

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 265559

R00Revision No:
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Client Reference: ENV-19-172

[NT]940<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]102403<21<2METALS-
020/021/022

2µg/filterCopper

[NT]1010<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]101164003401<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 265559

R00Revision No:
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Client Reference: ENV-19-172

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 265559

R00Revision No:
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Client Reference: ENV-19-172

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 265559

R00Revision No:
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Client Reference: ENV-19-172

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 265559

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 265769

PO Box 35, Esperance, WA, 6450Address

N NorrishAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

22/07/2021Date completed instructions received

22/07/2021Date samples received

12 HVFNumber of Samples

ENV-19-177Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

29/07/2021Date of Issue

29/07/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

265769MPL Reference: Page | 1 of 8



Client Reference: ENV-19-177

<0.00070.0010.001<0.0007[NA]0.0007µg/m3 Lithium in Air

<222<242µg/filterLithium

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Copper in Air

<2<2<2<262µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<222µg/filterNickel

0.0870.130.0740.071[NA]0.002µg/m3 Iron in Air

1302001101102305µg/filterIron

10.79.58.37.3[NA]µg/m3 Dust 

161412114.70.1mg/filterDust

3,600.403,612.203,600.903,594.203,591.500.02mgWeight of Filter (final)

3,584.103,597.803,588.403,583.103,586.800.02mgWeight of Filter (initial)

1,5201,5201,5101,510[NA]m3 Air Volume

SPE499SPE498SPE497SPE496SPE495Filter No

18/07/202118/07/202118/07/202118/07/202112/07/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE499SPE498SPE497SPE496SPE495PQLUNITSYour Reference

265769-10265769-9265769-8265769-7265769-6Our Reference

Metals in High Volume Filters

0.0020.0010.002<0.0007<0.00070.0007µg/m3 Lithium in Air

223<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Copper in Air

<2<2<2<2<22µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.150.140.180.170.360.002µg/m3 Iron in Air

2302002702605305µg/filterIron

10.110.410.711.111.2µg/m3 Dust 

15151616160.1mg/filterDust

3,605.103,613.403,598.203,592.003,596.500.02mgWeight of Filter (final)

3,590.203,598.103,582.403,575.703,580.000.02mgWeight of Filter (initial)

1,4801,4801,4801,4701,480m3 Air Volume

SPE494SPE493SPE492SPE491SPE490Filter No

12/07/202112/07/202112/07/202112/07/202112/07/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE494SPE493SPE492SPE491SPE490PQLUNITSYour Reference

265769-5265769-4265769-3265769-2265769-1Our Reference

Metals in High Volume Filters

MPL Reference: 265769

R00Revision No:
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Client Reference: ENV-19-177

[NA]0.0010.0007µg/m3 Lithium in Air

222µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

5<22µg/filterCopper

[NA]<0.00070.0007µg/m3 Nickel in Air

2<22µg/filterNickel

[NA]0.0800.002µg/m3 Iron in Air

1501205µg/filterIron

[NA]9.8µg/m3 Dust 

0.7150.1mg/filterDust

3,593.403,598.600.02mgWeight of Filter (final)

3,592.703,583.600.02mgWeight of Filter (initial)

[NA]1,540m3 Air Volume

SPE501SPE500Filter No

18/07/202118/07/2021Date Sampled

BlankSite 5Sample ID

SPE501SPE500PQLUNITSYour Reference

265769-12265769-11Our Reference

Metals in High Volume Filters

MPL Reference: 265769

R00Revision No:
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Client Reference: ENV-19-177

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 265769

R00Revision No:
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Client Reference: ENV-19-177

[NT]780<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]870<2<21<2METALS-
020/021/022

2µg/filterCopper

[NT]840<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]86443405301<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 265769

R00Revision No:
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Client Reference: ENV-19-177

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 265769

R00Revision No:
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Client Reference: ENV-19-177

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 265769

R00Revision No:
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Client Reference: ENV-19-177

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 265769

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 266527

PO Box 35, Esperance, WA, 6450Address

N NorrishAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

05/08/2021Date completed instructions received

05/08/2021Date samples received

18 HVFNumber of Samples

ENV-19-179Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

12/08/2021Date of Issue

12/08/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

266527MPL Reference: Page | 1 of 8



Client Reference: ENV-19-179

[NA][NA][NA][NA]<22µg/filterLithium

<0.0007<0.0007<0.00070.001[NA]0.0007µg/m3 Copper in Air

<2<2<2262µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

[NA][NA][NA][NA]585µg/filterIron

5.95.33.55.8[NA]µg/m3 Dust 

9.08.25.38.91.00.1mg/filterDust

3,582.103,636.903,645.003,648.503,624.500.02mgWeight of Filter (final)

3,573.103,628.703,639.703,639.603,623.500.02mgWeight of Filter (initial)

1,5301,5301,5301,540[NA]m3 Air Volume

SPE511SPE510SPE509SPE508SPE507Filter No

25/07/202125/07/202125/07/202125/07/202124/07/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE511SPE510SPE509SPE508SPE507PQLUNITSYour Reference

266527-10266527-9266527-8266527-7266527-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

0.0010.002<0.0007<0.00070.0020.0007µg/m3 Copper in Air

23<2<232µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.0260.0630.0630.0430.150.002µg/m3 Iron in Air

41100100682405µg/filterIron

9.49.89.29.18.8µg/m3 Dust 

15161515140.1mg/filterDust

3,622.103,618.703,622.303,623.603,620.200.02mgWeight of Filter (final)

3,607.203,603.003,607.503,609.003,606.000.02mgWeight of Filter (initial)

1,5901,6101,6101,6001,600m3 Air Volume

SPE506SPE505SPE504SPE503SPE502Filter No

24/07/202124/07/202124/07/202124/07/202124/07/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE506SPE505SPE504SPE503SPE502PQLUNITSYour Reference

266527-5266527-4266527-3266527-2266527-1Our Reference

Metals in High Volume Filters

MPL Reference: 266527

R00Revision No:
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Client Reference: ENV-19-179

[NA]<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<22µg/filterLithium

[NA]0.002<0.00070.0007µg/m3 Copper in Air

33<22µg/filterCopper

[NA]<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<22µg/filterNickel

[NA]0.0570.0280.002µg/m3 Iron in Air

7094465µg/filterIron

[NA]2.64.6µg/m3 Dust 

0.24.27.50.1mg/filterDust

3,616.203,630.403,633.000.02mgWeight of Filter (final)

3,616.003,626.203,625.500.02mgWeight of Filter (initial)

[NA]1,6401,630m3 Air Volume

SPE525SPE524SPE523Filter No

30/07/202130/07/202130/07/2021Date Sampled

BlankSite 5Site 1Sample ID

SPE525SPE524SPE523PQLUNITSYour Reference

266527-18266527-17266527-16Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007[NA][NA]0.0007µg/m3 Lithium in Air

<2<2<2[NA][NA]2µg/filterLithium

0.0020.003<0.0007[NA]<0.00070.0007µg/m3 Copper in Air

34<24<22µg/filterCopper

<0.0007<0.0007<0.0007[NA]<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.0710.0440.064[NA][NA]0.002µg/m3 Iron in Air

12072110[NA][NA]5µg/filterIron

4.24.04.1[NA]3.1µg/m3 Dust 

6.96.56.70.24.80.1mg/filterDust

3,625.103,628.203,606.403,563.603,571.800.02mgWeight of Filter (final)

3,618.203,621.703,599.703,563.403,567.000.02mgWeight of Filter (initial)

1,6401,6301,640[NA]1,560m3 Air Volume

SPE522SPE521SPE520SPE513SPE512Filter No

30/07/202130/07/202130/07/202125/07/202125/07/2021Date Sampled

Site 2Site 3Site 4BlankSite 5Sample ID

SPE522SPE521SPE520SPE513SPE512PQLUNITSYour Reference

266527-15266527-14266527-13266527-12266527-11Our Reference

Metals in High Volume Filters

MPL Reference: 266527

R00Revision No:
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Client Reference: ENV-19-179

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 266527

R00Revision No:

Page | 4 of 8



Client Reference: ENV-19-179

[NT]1000<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]1080331<2METALS-
020/021/022

2µg/filterCopper

[NT]910<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]96132102401<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 266527

R00Revision No:
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Client Reference: ENV-19-179

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 266527

R00Revision No:
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Client Reference: ENV-19-179

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 266527

R00Revision No:
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Client Reference: ENV-19-179

Note: The samples have been blank corrected using one or more of the blank filters provided. The blank filters are not blank 
corrected.

Report Comments

MPL Reference: 266527

R00Revision No:
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 267075

PO Box 35, Esperance, WA, 6450Address

Natasha NorrishAttention

Southern Ports AuthorityClient

Client Details

16/08/2021Date completed instructions received

16/08/2021Date samples received

12 Hi Vol FiltersNumber of Samples

ENV-19-180Your Reference

Sample Details

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

23/08/2021Date of Issue

23/08/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

267075MPL Reference: Page | 1 of 7



Client Reference: ENV-19-180

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<242µg/filterLithium

<0.00070.0030.001<0.0007[NA]0.0007µg/m3 Copper in Air

<252<272µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<252µg/filterNickel

0.0780.200.0940.27[NA]0.002µg/m3 Iron in Air

1203201504302705µg/filterIron

12.211.111.812.4[NA]µg/m3 Dust 

201819200.40.1mg/filterDust

3,628.803,634.403,631.603,636.703,607.300.02mgWeight of Filter (final)

3,609.303,616.603,612.803,616.903,606.900.02mgWeight of Filter (initial)

1,6001,6001,6001,600[NA]m3 Air Volume

SPE535SPE534SPE533SPE532SPE531Filter No

11/08/202111/08/202111/08/202111/08/202105/08/2021Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE535SPE534SPE533SPE532SPE531PQLUNITSYour Reference

267075-10267075-9267075-8267075-7267075-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.00070.002<0.0007<0.00070.0007µg/m3 Copper in Air

<2<23<2<22µg/filterCopper

<0.0007<0.00070.004<0.00070.0020.0007µg/m3 Nickel in Air

<2<26<222µg/filterNickel

0.611.11.70.841.30.002µg/m3 Iron in Air

9501,8002,6001,3002,1005µg/filterIron

23.320.523.414.819.1µg/m3 Dust 

37323723300.1mg/filterDust

3,611.403,608.403,610.903,585.403,644.000.02mgWeight of Filter (final)

3,574.803,576.403,574.203,562.303,614.100.02mgWeight of Filter (initial)

1,5701,5601,5701,5601,570m3 Air Volume

SPE530SPE529SPE528SPE527SPE526Filter No

05/08/202105/08/202105/08/202105/08/202105/08/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE530SPE529SPE528SPE527SPE526PQLUNITSYour Reference

267075-5267075-4267075-3267075-2267075-1Our Reference

Metals in High Volume Filters

MPL Reference: 267075

R00Revision No:
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Client Reference: ENV-19-180

[NA]<0.00070.0007µg/m3 Lithium in Air

4<22µg/filterLithium

[NA]<0.00070.0007µg/m3 Copper in Air

7<22µg/filterCopper

[NA]0.0020.0007µg/m3 Nickel in Air

532µg/filterNickel

[NA]0.0900.002µg/m3 Iron in Air

2301405µg/filterIron

[NA]9.9µg/m3 Dust 

0.7160.1mg/filterDust

3,599.803,610.500.02mgWeight of Filter (final)

3,599.103,594.600.02mgWeight of Filter (initial)

[NA]1,610m3 Air Volume

SPE537SPE536Filter No

11/08/202111/08/2021Date Sampled

BLANKSite 5Sample ID

SPE537SPE536PQLUNITSYour Reference

267075-12267075-11Our Reference

Metals in High Volume Filters

MPL Reference: 267075

R00Revision No:
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Client Reference: ENV-19-180

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 267075

R00Revision No:
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Client Reference: ENV-19-180

[NT]78[NT][NT][NT][NT]<2METALS-
020/021/022

2µg/filterLithium

[NT]112[NT][NT][NT][NT]<2METALS-
020/021/022

2µg/filterCopper

[NT]106[NT][NT][NT][NT]<2METALS-
020/021/022

2µg/filterNickel

[NT]96[NT][NT][NT][NT]<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 267075

R00Revision No:
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Client Reference: ENV-19-180

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 267075
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Client Reference: ENV-19-180

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 267075
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 267843

PO Box 35, Esperance, WA, 6450Address

Natasha NorrishAttention

Southern Ports AuthorityClient

Client Details

27/08/2021Date completed instructions received

27/08/2021Date samples received

24 Hi Vol FiltersNumber of Samples

ENV-19-185Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

03/09/2021Date of Issue

03/09/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00
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Client Reference: ENV-19-185

[NA][NA][NA][NA]32µg/filterLithium

0.0040.002<0.00070.002[NA]0.0007µg/m3 Copper in Air

64<2252µg/filterCopper

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<2<2<2<222µg/filterNickel

[NA][NA][NA][NA]1805µg/filterIron

18.616.317.214.4[NA]µg/m3 Dust 

292526222.40.1mg/filterDust

3,604.403,603.003,602.003,591.403,568.800.02mgWeight of Filter (final)

3,575.703,577.703,575.503,569.103,566.400.02mgWeight of Filter (initial)

1,5401,5501,5401,540[NA]m3 Air Volume

SPE547SPE546SPE545SPE544SPE543Filter No

21/08/202121/08/202121/08/202121/08/202117/08/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE547SPE546SPE545SPE544SPE543PQLUNITSYour Reference

267843-10267843-9267843-8267843-7267843-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.00070.0020.0007µg/m3 Lithium in Air

<2<2<2<232µg/filterLithium

0.0030.0090.0050.0020.0060.0007µg/m3 Copper in Air

4137382µg/filterCopper

<0.00070.0010.002<0.00070.0030.0007µg/m3 Nickel in Air

<223<242µg/filterNickel

0.220.300.470.200.420.002µg/m3 Iron in Air

3404607203106405µg/filterIron

10.914.616.312.612.8µg/m3 Dust 

17222519190.1mg/filterDust

3,574.503,607.403,620.403,610.703,610.000.02mgWeight of Filter (final)

3,557.903,585.303,595.503,591.703,590.700.02mgWeight of Filter (initial)

1,5201,5201,5301,5001,510m3 Air Volume

SPE542SPE541SPE540SPE539SPE538Filter No

17/08/202117/08/202117/08/202117/08/202117/08/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE542SPE541SPE540SPE539SPE538PQLUNITSYour Reference

267843-5267843-4267843-3267843-2267843-1Our Reference

Metals in High Volume Filters

MPL Reference: 267843

R00Revision No:
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Client Reference: ENV-19-185

<0.00070.002[NA][NA][NA]0.0007µg/m3 Lithium in Air

<23[NA][NA][NA]2µg/filterLithium

<0.00070.003[NA]<0.00070.0030.0007µg/m3 Copper in Air

<262<242µg/filterCopper

0.0020.007[NA]<0.00070.0020.0007µg/m3 Nickel in Air

311<2<232µg/filterNickel

0.491.6[NA][NA][NA]0.002µg/m3 Iron in Air

7902,600[NA][NA][NA]5µg/filterIron

21.525.1[NA]23.928.6µg/m3 Dust 

34401.836430.1mg/filterDust

3,585.703,583.803,529.303,556.003,567.900.02mgWeight of Filter (final)

3,551.203,543.403,527.503,519.603,524.800.02mgWeight of Filter (initial)

1,6001,610[NA]1,5201,510m3 Air Volume

SPE557SPE556SPE555SPE554SPE553Filter No

23/08/202123/08/202122/08/202122/08/202122/08/2021Date Sampled

Site 3Site 4BlankSite 5Site 1Sample ID

SPE557SPE556SPE555SPE554SPE553PQLUNITSYour Reference

267843-20267843-19267843-18267843-17267843-16Our Reference

Metals in High Volume Filters

<0.00070.0020.003[NA]<0.00070.0007µg/m3 Copper in Air

<2355<22µg/filterCopper

<0.00070.0010.002[NA]<0.00070.0007µg/m3 Nickel in Air

<2233<22µg/filterNickel

27.626.128.7[NA]13.5µg/m3 Dust 

4239441.7210.1mg/filterDust

3,566.903,582.203,628.303,575.103,585.500.02mgWeight of Filter (final)

3,525.003,542.903,584.803,573.403,564.500.02mgWeight of Filter (initial)

1,5201,5001,510[NA]1,550m3 Air Volume

SPE552SPE551SPE550SPE549SPE548Filter No

22/08/202122/08/202122/08/202121/08/202121/08/2021Date Sampled

Site 2Site 3Site 4BlankSite 5Sample ID

SPE552SPE551SPE550SPE549SPE548PQLUNITSYour Reference

267843-15267843-14267843-13267843-12267843-11Our Reference

Metals in High Volume Filters

MPL Reference: 267843
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Client Reference: ENV-19-185

[NA]<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

3<2<2<22µg/filterLithium

[NA]<0.0007<0.00070.0020.0007µg/m3 Copper in Air

4<2<232µg/filterCopper

[NA]<0.00070.0020.0030.0007µg/m3 Nickel in Air

2<2342µg/filterNickel

[NA]<0.0020.300.740.002µg/m3 Iron in Air

110<54801,2005µg/filterIron

[NA]14.118.121.8µg/m3 Dust 

1.52329350.1mg/filterDust

3,484.403,552.603,571.603,585.000.02mgWeight of Filter (final)

3,482.903,529.603,542.303,549.700.02mgWeight of Filter (initial)

[NA]1,6301,6201,620m3 Air Volume

SPE561SPE560SPE559SPE558Filter No

23/08/202123/08/202123/08/202123/08/2021Date Sampled

BlankSite 5Site 1Site 2Sample ID

SPE561SPE560SPE559SPE558PQLUNITSYour Reference

267843-24267843-23267843-22267843-21Our Reference

Metals in High Volume Filters

MPL Reference: 267843
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Client Reference: ENV-19-185

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 267843
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Client Reference: ENV-19-185

[NT][NT]03321[NT]METALS-
020/021/022

2µg/filterCopper

[NT][NT]#421[NT]METALS-
020/021/022

2µg/filterNickel

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]890<2<221[NT]METALS-
020/021/022

2µg/filterLithium

[NT]1020<2<211[NT]METALS-
020/021/022

2µg/filterCopper

[NT]940<2<211[NT]METALS-
020/021/022

2µg/filterNickel

[NT]96#120021[NT]METALS-
020/021/022

5µg/filterIron

[NT]LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]89#31<2METALS-
020/021/022

2µg/filterLithium

[NT]102#81<2METALS-
020/021/022

2µg/filterCopper

[NT]94#41<2METALS-
020/021/022

2µg/filterNickel

[NT]96#6401<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 267843

R00Revision No:
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Client Reference: ENV-19-185

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 267843

R00Revision No:
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Client Reference: ENV-19-185

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 267843

R00Revision No:
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Client Reference: ENV-19-185

The duplicate is outside acceptable %RPD, reanalysis indicates possible sample
 heterogeneity.

Report Comments

MPL Reference: 267843

R00Revision No:

Page | 9 of 9



Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 268991

PO Box 35, Esperance, WA, 6450Address

N NorrishAttention

Southern Ports AuthorityClient

Client Details

Not applicable for this jobSampler Name

16/09/2021Date completed instructions received

16/09/2021Date samples received

18 HVFNumber of Samples

ENV19-191Your Reference

Sample Details

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

23/09/2021Date of Issue

23/09/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Heram Halim, Operations Manager

Results Approved By

Revision No: R00

268991MPL Reference: Page | 1 of 7



Client Reference: ENV19-191

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

0.0020.0030.002<0.0007[NA]0.0007µg/m3 Copper in Air

343<222µg/filterCopper

<0.00070.003<0.0007<0.0007[NA]0.0007µg/m3 Nickel in Air

<24<2<2<22µg/filterNickel

0.270.360.240.13[NA]0.002µg/m3 Iron in Air

420570380200905µg/filterIron

19.710.510.810[NA]µg/m3 Dust 

311717160.40.1mg/filterDust

3,539.803,513.203,526.403,514.203,507.000.02mgWeight of Filter (final)

3,508.603,496.503,509.103,498.203,506.600.02mgWeight of Filter (initial)

1,5901,5901,6001,600[NA]m3 Air Volume

SPE571SPE570SPE569SPE568SPE567Filter No

04/09/202104/09/202104/09/202104/09/202129/08/2021Date Sampled

Site 1Site 2Site 3Site 4BlankSample ID

SPE571SPE570SPE569SPE568SPE567PQLUNITSYour Reference

268991-10268991-9268991-8268991-7268991-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

<0.0007<0.0007<0.0007<0.00070.0020.0007µg/m3 Copper in Air

<2<2<2<232µg/filterCopper

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

0.0370.0510.0230.0560.200.002µg/m3 Iron in Air

577835863005µg/filterIron

2.34.83.83.74.9µg/m3 Dust 

3.67.45.95.77.60.1mg/filterDust

3,503.703,507.403,490.303,483.103,471.900.02mgWeight of Filter (final)

3,500.103,500.003,484.403,477.403,464.300.02mgWeight of Filter (initial)

1,5601,5401,5501,5401,550m3 Air Volume

SPE566SPE565SPE564SPE563SPE562Filter No

29/08/202129/08/202129/08/202129/08/202129/08/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE566SPE565SPE564SPE563SPE562PQLUNITSYour Reference

268991-5268991-4268991-3268991-2268991-1Our Reference

Metals in High Volume Filters

MPL Reference: 268991

R00Revision No:
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Client Reference: ENV19-191

[NA]<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<22µg/filterLithium

[NA]<0.00070.0010.0007µg/m3 Copper in Air

4<222µg/filterCopper

[NA]<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<22µg/filterNickel

[NA]0.0430.0660.002µg/m3 Iron in Air

130671005µg/filterIron

[NA]11.010.8µg/m3 Dust 

0.317170.1mg/filterDust

3,482.403,500.403,504.400.02mgWeight of Filter (final)

3,482.103,483.103,487.600.02mgWeight of Filter (initial)

[NA]1,5701,560m3 Air Volume

SPE579SPE578SPE577Filter No

10/09/202110/09/202110/09/2021Date Sampled

BlankSite 5Site 1Sample ID

SPE579SPE578SPE577PQLUNITSYour Reference

268991-18268991-17268991-16Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007[NA]<0.00070.0007µg/m3 Lithium in Air

<2<2<23<22µg/filterLithium

0.002<0.00070.004[NA]0.0020.0007µg/m3 Copper in Air

3<26432µg/filterCopper

<0.0007<0.0007<0.0007[NA]<0.00070.0007µg/m3 Nickel in Air

<2<2<22<22µg/filterNickel

0.0830.0330.096[NA]0.180.002µg/m3 Iron in Air

130511501802805µg/filterIron

9.610.12.7[NA]31.5µg/m3 Dust 

15164.20.4510.1mg/filterDust

3,486.503,483.003,644.903,633.803,677.900.02mgWeight of Filter (final)

3,471.403,467.303,640.703,633.403,627.100.02mgWeight of Filter (initial)

1,5701,5501,560[NA]1,620m3 Air Volume

SPE576SPE575SPE574SPE573SPE572Filter No

10/09/202110/09/202110/09/202104/09/202104/09/2021Date Sampled

Site 2Site 3Site 4BlankSite 5Sample ID

SPE576SPE575SPE574SPE573SPE572PQLUNITSYour Reference

268991-15268991-14268991-13268991-12268991-11Our Reference

Metals in High Volume Filters

MPL Reference: 268991

R00Revision No:
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Client Reference: ENV19-191

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 

DUST-004

Methodology SummaryMethod ID

MPL Reference: 268991

R00Revision No:
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Client Reference: ENV19-191

[NT][NT]0<2<211[NT]METALS-
020/021/022

2µg/filterLithium

[NT][NT]03311[NT]METALS-
020/021/022

2µg/filterCopper

[NT][NT]0<2<211[NT]METALS-
020/021/022

2µg/filterNickel

[NT][NT]1125028011[NT]METALS-
020/021/022

5µg/filterIron

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]960<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]1020331<2METALS-
020/021/022

2µg/filterCopper

[NT]970<2<21<2METALS-
020/021/022

2µg/filterNickel

[NT]100213703001<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 268991

R00Revision No:
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Client Reference: ENV19-191

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 268991

R00Revision No:
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Client Reference: ENV19-191

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 268991
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Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 269861

PO Box 35, Esperance, WA, 6450Address

Natasha NorrishAttention

Southern Ports AuthorityClient

Client Details

04/10/2021Date completed instructions received

04/10/2021Date samples received

36 Hi Vol FiltersNumber of Samples

ENV19-192Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

11/10/2021Date of Issue

11/10/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Tom Edwards, Occupational Hygiene and Microbiology Supervisor

Results Approved By

Revision No: R00

269861MPL Reference: Page | 1 of 10



Client Reference: ENV19-192

<0.0007<0.0007<0.0007<0.0007[NA]0.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

0.0030.0040.0030.002[NA]0.0007µg/m3 Copper in Air

564332µg/filterCopper

0.0030.0040.0030.003[NA]0.0007µg/m3 Nickel in Air

4644<22µg/filterNickel

1.11.20.290.57[NA]0.002µg/m3 Iron in Air

1,8001,9004408801705µg/filterIron

19.021.711.713.7[NA]µg/m3 Dust 

303418210.40.1mg/filterDust

3,662.703,654.603,636.503,646.203,606.700.02mgWeight of Filter (final)

3,632.903,620.703,618.503,625.003,606.300.02mgWeight of Filter (initial)

1,5601,5601,5301,550[NA]m3 Air Volume

SPE589SPE588SPE587SPE586SPE585Filter No

22/09/202122/09/202122/09/202122/09/202116/09/2021Date Sampled

Site 1Site 2Site 3Site 4BLANKSample ID

SPE589SPE588SPE587SPE586SPE585PQLUNITSYour Reference

269861-10269861-9269861-8269861-7269861-6Our Reference

Metals in High Volume Filters

<0.0007<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Lithium in Air

<2<2<2<2<22µg/filterLithium

0.0030.0030.0030.0020.0020.0007µg/m3 Copper in Air

545332µg/filterCopper

<0.00070.0020.002<0.00070.0020.0007µg/m3 Nickel in Air

<223<232µg/filterNickel

0.140.130.160.120.130.002µg/m3 Iron in Air

2102002401802005µg/filterIron

7.711.67.59.06.9µg/m3 Dust 

12181113100.1mg/filterDust

3,614.703,621.303,614.103,615.303,650.100.02mgWeight of Filter (final)

3,603.003,603.803,602.803,601.903,639.700.02mgWeight of Filter (initial)

1,5201,5001,5001,5001,500m3 Air Volume

SPE584SPE583SPE582SPE581SPE580Filter No

16/09/202116/09/202116/09/202116/09/202116/09/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE584SPE583SPE582SPE581SPE580PQLUNITSYour Reference

269861-5269861-4269861-3269861-2269861-1Our Reference

Metals in High Volume Filters

MPL Reference: 269861

R00Revision No:
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Client Reference: ENV19-192

0.0020.002[NA]0.0030.0020.0007µg/m3 Copper in Air

332442µg/filterCopper

0.0020.002[NA]0.0030.0020.0007µg/m3 Nickel in Air

22<2442µg/filterNickel

9.29.0[NA]11.015.6µg/m3 Dust 

1414<0.117240.1mg/filterDust

3,595.603,593.503,581.103,600.203,606.100.02mgWeight of Filter (final)

3,581.903,580.003,581.103,583.603,582.400.02mgWeight of Filter (initial)

1,4801,490[NA]1,5101,520m3 Air Volume

SPE599SPE598SPE597SPE596SPE595Filter No

26/09/202126/09/202125/09/202125/09/202125/09/2021Date Sampled

Site 3Site 4BLANKSite 5Site 1Sample ID

SPE599SPE598SPE597SPE596SPE595PQLUNITSYour Reference

269861-20269861-19269861-18269861-17269861-16Our Reference

Metals in High Volume Filters

[NA][NA][NA][NA]<0.00070.0007µg/m3 Lithium in Air

[NA][NA][NA]<2<22µg/filterLithium

0.0020.0030.004[NA]0.0040.0007µg/m3 Copper in Air

355272µg/filterCopper

0.0030.0060.005[NA]0.0040.0007µg/m3 Nickel in Air

588<262µg/filterNickel

[NA][NA][NA][NA]1.00.002µg/m3 Iron in Air

[NA][NA][NA]1501,6005µg/filterIron

12.617.617.4[NA]17.5µg/m3 Dust 

192626<0.1270.1mg/filterDust

3,585.203,588.203,589.803,568.603,661.000.02mgWeight of Filter (final)

3,566.103,561.903,563.703,569.703,633.700.02mgWeight of Filter (initial)

1,5201,5001,500[NA]1,560m3 Air Volume

SPE594SPE593SPE592SPE591SPE590Filter No

25/09/202125/09/202125/09/202122/09/202122/09/2021Date Sampled

Site 2Site 3Site 4BLANKSite 6Sample ID

SPE594SPE593SPE592SPE591SPE590PQLUNITSYour Reference

269861-15269861-14269861-13269861-12269861-11Our Reference

Metals in High Volume Filters

MPL Reference: 269861
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Client Reference: ENV19-192

[NA]0.001<0.0007<0.00070.0020.0007µg/m3 Copper in Air

<22<2<222µg/filterCopper

[NA]<0.0007<0.0007<0.0007<0.00070.0007µg/m3 Nickel in Air

<2<2<2<2<22µg/filterNickel

[NA]9.811.610.910.4µg/m3 Dust 

<0.1151817160.1mg/filterDust

3,706.703,742.503,743.303,727.503,729.100.02mgWeight of Filter (final)

3,706.903,727.203,725.403,710.703,713.200.02mgWeight of Filter (initial)

[NA]1,5601,5401,5401,530m3 Air Volume

SPE609SPE608SPE607SPE606SPE605Filter No

27/09/202127/09/202127/09/202127/09/202127/09/2021Date Sampled

BLANKSite 5Site 1Site 2Site 3Sample ID

SPE609SPE608SPE607SPE606SPE605PQLUNITSYour Reference

269861-30269861-29269861-28269861-27269861-26Our Reference

Metals in High Volume Filters

<0.0007[NA]0.0020.0020.0020.0007µg/m3 Copper in Air

<2<23342µg/filterCopper

<0.0007[NA]<0.0007<0.00070.0020.0007µg/m3 Nickel in Air

<2<2<2<232µg/filterNickel

11.2[NA]10.511.28.7µg/m3 Dust 

17<0.11617130.1mg/filterDust

3,728.203,707.903,725.303,731.803,610.100.02mgWeight of Filter (final)

3,711.003,708.103,709.603,715.003,597.100.02mgWeight of Filter (initial)

1,540[NA]1,4901,5101,500m3 Air Volume

SPE604SPE603SPE602SPE601SPE600Filter No

27/09/202126/09/202126/09/202126/09/202126/09/2021Date Sampled

Site 4BLANKSite 5Site 1Site 2Sample ID

SPE604SPE603SPE602SPE601SPE600PQLUNITSYour Reference

269861-25269861-24269861-23269861-22269861-21Our Reference

Metals in High Volume Filters

MPL Reference: 269861
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Client Reference: ENV19-192

72µg/filterLithium

42µg/filterCopper

32µg/filterNickel

1405µg/filterIron

<0.10.1mg/filterDust

3,715.900.02mgWeight of Filter (final)

3,716.800.02mgWeight of Filter (initial)

SPE615Filter No

28/09/2021Date Sampled

BLANKSample ID

SPE615PQLUNITSYour Reference

269861-36Our Reference

Metals in High Volume Filters

0.002<0.00070.0030.0040.0030.0007µg/m3 Lithium in Air

3<25652µg/filterLithium

0.002<0.00070.0020.0020.0020.0007µg/m3 Copper in Air

3<23432µg/filterCopper

<0.00070.0010.0020.0020.0020.0007µg/m3 Nickel in Air

<222322µg/filterNickel

0.0800.170.380.510.670.002µg/m3 Iron in Air

1202705807601,0005µg/filterIron

5.67.78.78.79.8µg/m3 Dust 

8.6121313150.1mg/filterDust

3,736.103,727.803,744.403,727.103,714.600.02mgWeight of Filter (final)

3,727.503,716.003,731.003,713.903,699.700.02mgWeight of Filter (initial)

1,5301,5401,5301,5101,510m3 Air Volume

SPE614SPE613SPE612SPE611SPE610Filter No

28/09/202128/09/202128/09/202128/09/202128/09/2021Date Sampled

Site 5Site 1Site 2Site 3Site 4Sample ID

SPE614SPE613SPE612SPE611SPE610PQLUNITSYour Reference

269861-35269861-34269861-33269861-32269861-31Our Reference

Metals in High Volume Filters

MPL Reference: 269861
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Client Reference: ENV19-192

Determination of various metals on filters by ICP-AES/ICP-MS and Hg by CV-AAS using NIOSH 7300, 7301 & 7303 and in 
house METALS-006/025.
 
 Some PQL's reported may be higher than the laboratory PQL stated due to different or lower air volumes sampled by client.
 
 Note - air volume measurements are not covered by Envirolab's NATA accreditation.
 

METALS-020/021/022

Airborne samples analysed according to AS 2985 for Respirable Dust or AS 3640 for Inhalable Dust . Sample results based on 
volume data supplied by client. Samples tested as received, *accreditation does not cover sampling.
 
 Note - air volume measurements are not covered by Envirolab's NATA accreditation.
 

DUST-004

Determination of total suspended particulates (TSP) and size selective PM10 –High volume sampler gravimetric methods  
AS3580.9.3 and AS3580.9.6.
 
 Note - air volume measurements are not covered by Envirolab's NATA accreditation.

DUST-004

Methodology SummaryMethod ID

MPL Reference: 269861

R00Revision No:
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Client Reference: ENV19-192

[NT][NT]505331[NT]METALS-
020/021/022

2µg/filterCopper

[NT][NT]403231[NT]METALS-
020/021/022

2µg/filterNickel

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT][NT]468531[NT]METALS-
020/021/022

2µg/filterLithium

[NT][NT]181200100031[NT]METALS-
020/021/022

5µg/filterIron

[NT][NT]557421[NT]METALS-
020/021/022

2µg/filterCopper

[NT][NT]294321[NT]METALS-
020/021/022

2µg/filterNickel

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]900<2<211[NT]METALS-
020/021/022

2µg/filterLithium

[NT]101138711[NT]METALS-
020/021/022

2µg/filterCopper

[NT]97157611[NT]METALS-
020/021/022

2µg/filterNickel

[NT]9361700160011[NT]METALS-
020/021/022

5µg/filterIron

[NT]LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

[NT]900<2<21<2METALS-
020/021/022

2µg/filterLithium

[NT]10129431<2METALS-
020/021/022

2µg/filterCopper

[NT]960331<2METALS-
020/021/022

2µg/filterNickel

[NT]93182402001<5METALS-
020/021/022

5µg/filterIron

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in High Volume Filters

MPL Reference: 269861

R00Revision No:
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Client Reference: ENV19-192

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Practical quantitation limitPQL

Sample rejected due to uneven depositionRUD

Sample rejected due to filter damageRFD

Sample rejected due to pump failureRPF

Samples rejected due to particulate overloadDOL

Result Definitions

MPL Reference: 269861

R00Revision No:
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Client Reference: ENV19-192

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 269861

R00Revision No:
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Client Reference: ENV19-192

Results blank corrected on sample #36.

Report Comments

MPL Reference: 269861

R00Revision No:
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

21.4
760.1
16.8

Ambient Temperature  (OC)

Barometric Pressure (mmHg)

PASS-0.8
-0.9
0.6%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.977

0 20%
std

Range (1.000mg)

-0.097Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

System/Job No. Location Esperance

TE-0465

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0848 25/02/2021 PASS

RH Probe ID TE TE-0459 18/02/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

28/01/2021

25/02/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM EP1 Date 17/11/2020

Temperature Probe ID TE
Test Equipment ID #

TE-0563

Calibration Equipment

ID No. 17-2621 Time Begin/End

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.815

std

81236-02 V1.0.2

auto

15
ABS

Reference

0.971

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.9

RH Setpoint (35%)-0.0036

22.2
761.0
16.7

0.312

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 760.0 760.0
Flow Rate Actual (16.7 lpm) 16.7 16.7

Displayed Reference

ABS (mg) Last M
0.815 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 26.4 26.4
Filter RH (%) 45.0% 45.0%

Internal Membrane 
Error (%)

43% 45%
PASS
PASS

PASS / FAIL
PASS

Membrane Calibration Check (12-monthly)

Displayed Reference
26.5 26.4

PASS/FAIL

Final Leak Check 0.8 PASS Leak check must be < 1.0 Lpm

Ambient Temperature  (
O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Error
N/A
N/A

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

0.0 PASS
0.0% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 21.0 21.2 0.2 PASS

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

N/A

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.6

RH Setpoint (35%)-0.002

21.7
760.0
16.7

0.299

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.937

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.849

std

3236-05 V3.11.0

auto

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

28/01/2021

25/02/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM EP2 Date 17/11/2020

Temperature Probe ID TE
Test Equipment ID #

TE-0563

Calibration Equipment

ID No. 17-0681 Time Begin/End
System/Job No. Location Esperance

TE-0465

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0848 25/02/2021 PASS

RH Probe ID TE TE-0459 18/02/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.935

0 20%
std

Range (1.000mg)

0Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

PASS-0.3
0

0.6%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

21.4
760.0
16.8

Ambient Temperature  (OC)

Barometric Pressure (mmHg)
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

N/A

Flow Calibration (12 monthly)

0.0 PASS
0.0% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 22.6 23.4 0.8 PASS

Error
N/A
N/A

PASS / FAILDisplayed Reference
Ambient Temperature  (

O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Membrane Calibration Check (12-monthly)

Displayed Reference
26.4 26.7

PASS/FAIL

Final Leak Check 0.8 PASS Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.849 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 26.7 26.7
Filter RH (%) 49.0% 49.0%

Internal Membrane 
Error (%)

50% 49%
PASS
PASS

PASS / FAIL
PASS

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 760.0 760.0
Flow Rate Actual (16.7 lpm) 16.7 16.7

Displayed Reference
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.5
PASS

20.7
762.0
16.8

Ambient Temperature  (OC)

Barometric Pressure (mmHg)

PASS-0.3
-1

0.6%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.986

0 20%
std

Range (1.000mg)

0Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

System/Job No. Location Esperance

TE-0465

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0848 25/02/2021 PASS

RH Probe ID TE TE-0459 18/02/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

28/01/2021

25/02/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM EP3 Date 16/11/2020

Temperature Probe ID TE
Test Equipment ID #

TE-0563

Calibration Equipment

ID No. 16-1255 Time Begin/End

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.796

std

81236-02 V1.0.2

auto

15
ABS

Reference

0.992

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.4

RH Setpoint (35%)-0.0011

21.0
763.0
16.7

0.311

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 763.0 764.0
Flow Rate Actual (16.7 lpm) 16.7 16.7

Displayed Reference

ABS (mg) Last M
0.796 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

Ambient Temperature  (
O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Error
N/A
N/A

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

1.0 PASS
0.0% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 21.4 21.0 -0.4 PASS

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

N/A

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.6

RH Setpoint (35%)-0.0045

22.4
762.0
16.7

0.302

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.966

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.817

std

81236-02 V1.0.2

auto

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

28/01/2021

25/02/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM EP4 Date 16/11/2020

Temperature Probe ID TE
Test Equipment ID #

TE-0563

Calibration Equipment

ID No. 17-2622 Time Begin/End
System/Job No. Location Esperance

TE-0465

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0848 25/02/2021 PASS

RH Probe ID TE TE-0459 18/02/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.957

0 20%
std

Range (1.000mg)

0Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

PASS-0.3
0

1.8%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.7
PASS

22.1
762.0

17

Ambient Temperature  (OC)

Barometric Pressure (mmHg)
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

N/A

Flow Calibration (12 monthly)

0.0 PASS
0.0% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 22.0 22.0 0.0 PASS

Error
N/A
N/A

PASS / FAILDisplayed Reference
Ambient Temperature  (

O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.817 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 762.0 762.0
Flow Rate Actual (16.7 lpm) 16.7 16.7

Displayed Reference
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

16.9
760.0
16.8

Ambient Temperature  (OC)

Barometric Pressure (mmHg)

PASS0.7
0

0.6%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.943

0 20%
std

Range (1.000mg)

0Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

System/Job No. Location Esperance

TE-0465

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0848 25/02/2021 PASS

RH Probe ID TE TE-0459 18/02/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

28/01/2021

25/02/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM Site 5 Date 17/11/2020

Temperature Probe ID TE
Test Equipment ID #

TE-0563

Calibration Equipment

ID No. 17-2616 Time Begin/End

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.819

std

81236-02 V1.0.2

auto

15
ABS

Reference

0.959

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.7

RH Setpoint (35%)-0.0048

16.2
760.0
16.7

0.3

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 759.0 760.0
Flow Rate Actual (16.7 lpm) 16.7 16.7

Displayed Reference

ABS (mg) Last M
0.819 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

Ambient Temperature  (
O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Error
N/A
N/A

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

1.0 PASS
0.0% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 17.2 17.9 0.7 PASS

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

N/A

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA

Page 2 of 3



Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

-0.8Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

24.6
Pass / Fail

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

145.6

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
67.4 -0.9%

mmHg mmHg

  (kPa)

68

Flow Coeff 2 1.9364 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 759

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0563

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 10.0760 Press Coeff 0 50 to 100 74.7
Flow Coeff 1 15.2020 Press Coeff 1 168.7 168.7

0.0

Ben Cruz

760.0
25.4 PASS

-1.0

Customer Calibration Performed By
17-Nov-20

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0621 26/11/2020 PASS
Digital Barometer TE-0465 25/02/2021

Instrument HIVOL EP1

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

Esperance
15-1629

V2.18

Manometer Reading

1.41

Expected (Calculated) ΔH

Start Time

28/01/2021

Temp Coeff 1 -2 to +2 0.0188

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.43

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS759.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

2 (%)

 Final ΔH

1.1 2.3388

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.6937

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

2.0 3.0751Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-68.8400
74.7810

-854.0000
0.3810
0.0188
0.0007

0.3810
-2 to +2

Flow Coeff 2

2.01

74.7

Hour Run Meter Final

Post-calibration Check

1.1
1.5

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

1.41 67.4

1.11

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS-0.9%

  (kPa)   (kPa)

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (kPa)

2.0

(V)

Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

1.5

73.7

1.49

Do Not Adjust 0.0194 0.0007

Flow Calibration

Reference Sensor Difference Units

N/A

Page 2 of 2



Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

-0.8Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

20.7
Pass / Fail

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

147.3

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
71.3 4.9%

mmHg mmHg

  (kPa)

68

Flow Coeff 2 1.8665 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 758

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0563

0.0009 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 5.7560 Press Coeff 0 50 to 100 72.6
Flow Coeff 1 17.2150 Press Coeff 1 168.7 168.7

0.0

Ben Cruz

758.0
21.5 PASS

0.0

Customer Calibration Performed By
17-Nov-20

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0621 26/11/2020 PASS
Digital Barometer TE-0465 25/02/2021

Instrument HIVOL EP2

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

Esperance
15-1698

V2.18

Manometer Reading

1.6

Expected (Calculated) ΔH

Start Time

28/01/2021

Temp Coeff 1 -2 to +2 0.0171

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.44

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS758.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

2 (%)

 Final ΔH

1.1 2.4333

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.7136

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

2.0 3.0640Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

3.8522
16.7400
2.6328
0.3810
0.0169
0.0009

0.3810
-2 to +2

Flow Coeff 2

2.12

72.3

Hour Run Meter Final

Post-calibration Check

1.1
1.5

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

1.47 68.4

1.13

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS0.6%

  (kPa)   (kPa)

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (kPa)

2.0

(V)

Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

1.5

72.6

1.61

Do Not Adjust 0.0178 0.0010

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS762.0

ID No.
Location Esperance

15-1630

V2.18

Manometer Reading

150

Expected (Calculated) ΔH

Start Time

28/01/2021

Temp Coeff 1 -2 to +2 0.0208

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.44

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Ben Cruz

762.0
22.0 PASS

0.0

Customer Calibration Performed By
16-Nov-20

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0621 26/11/2020 PASS
Digital Barometer TE-0465 25/02/2021

Instrument HIVOL EP3

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-0563

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 14.7960 Press Coeff 0 50 to 100 76.0
Flow Coeff 1 10.9960 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 3.0241 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 762

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

68

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

147.0

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
68.5 0.7%

0.8Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

22.8
Pass / Fail
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Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

N/A

PASS / FAIL

156.6

76

172

Do Not Adjust 0.0201 0.0007

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (mmH2O)

204.7

(V)

Sensor Voltage

225

76.0

Hour Run Meter Final

Post-calibration Check

115.1
156.7

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

149.5 68.4

130

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS0.5%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-28.2900
46.1590
-3.4740
0.3810
0.0208
0.0007

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

209.0 3.0165Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

115.7 2.3440

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.6525

 °C N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

-0.4Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

25
Pass / Fail

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

145.5

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
67.9 -0.2%

mmHg mmHg

  (kPa)

68

Flow Coeff 2 3.9571 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 760

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0563

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 17.2170 Press Coeff 0 50 to 100 71.7
Flow Coeff 1 6.2712 Press Coeff 1 168.7 168.7

0.0

Ben Cruz

760.0
25.4 PASS

0.0

Customer Calibration Performed By
16-Nov-20

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0621 26/11/2020 PASS
Digital Barometer TE-0465 25/02/2021

Instrument HIVOL EP4

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

Esperance
15-1628

V2.18

Manometer Reading

1.43

Expected (Calculated) ΔH

Start Time

28/01/2021

Temp Coeff 1 -2 to +2 0.0182

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.43

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS760.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

2 (%)

 Final ΔH

1.1 2.5289

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.8535

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

2.0 3.1435Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-115.5000
98.1260
-11.4700
0.3810
0.0182
0.0007

0.3810
-2 to +2

Flow Coeff 2

1.8

71.7

Hour Run Meter Final

Post-calibration Check

1.1
1.5

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

1.43 67.9

1.05

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS-0.2%

  (kPa)   (kPa)

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (kPa)

2.0

(V)

Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

1.5

71.66

1.49

Do Not Adjust 0.0185 0.0007

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

2.2Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

19.6
Pass / Fail

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

148.2

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
67.7 -0.4%

mmHg mmHg

  (kPa)

68

Flow Coeff 2 4.3402 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 760

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0563

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 23.9720 Press Coeff 0 50 to 100 72.0
Flow Coeff 1 4.2380 Press Coeff 1 168.7 168.7

0.0

Ben Cruz

760.0
17.4 Calibrate

0.0

Customer Calibration Performed By
17-Nov-20

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0621 26/11/2020 PASS
Digital Barometer TE-0465 25/02/2021

Instrument HIVOL Bam site 5

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

Esperance
15-1627

V2.18

Manometer Reading

1.45

Expected (Calculated) ΔH

Start Time

28/01/2021

Temp Coeff 1 -2 to +2 0.0231

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.45

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS760.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

2 (%)

 Final ΔH

1.1 2.3965

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.8002

 °C PASS

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

2.0 3.0906Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

760.0

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

104.2000
-54.9100
15.2100
0.3810
0.0205
0.0006

0.3810
-2 to +2

Flow Coeff 2

2.05

19.7 19.4

72.0

Hour Run Meter Final

Post-calibration Check

1.1
1.6

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

1.47 68.2

1.15

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS0.2%

  (kPa)   (kPa)

Temperature
Pressure

(m3/hr)

PASS

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press 760 mmHg 760.0 0.0 mmHg

  (kPa)

2.0

(V)

Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

1.6

72

1.55

Do Not Adjust 0.0205 0.0006

0.3

Flow Calibration

Reference Sensor Difference Units

REQUIRED
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.9
PASS

20.2
767.6

16.896

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

PASS-0.1
-0.4
1.2%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.977

0 20%
STD

Range (1.000mg)
-0.097Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

10:50 AM 11:20 AM
System/Job No. Location EP1

TE-0854

PASS

PASS

TE or Due Date MissingFoil kit ID TE
Flow Standard TE* TE-0452 19/02/2021 PASS

RH Probe ID TE TE-0845 15/03/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

15/03/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 14/01/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0349

Calibration Equipment

ID No. 17-2621 Time Begin/End

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.815

STD

81236-02 V1.0.2

AUTO

15
ABS

Reference

0.971

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw5 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.9

RH Setpoint (35%)-0.0036

20.3
768.0
16.7

0.312

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference

ABS (mg) Last M
0.815 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.1
Flow 2 (18.4 lpm) 18.4 18.4
Flow 3 (16.7 lpm) 16.7 16.8

PASS
PASS

Displayed Reference Error
20.0

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

20.0
768.0

Error
19.8 19.8 0 PASS

768.0 767.8 -0.2 PASS

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

16.7
767.8
16.7

0
-0.2
0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.6
PASS

20.8
767.0

16.596

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

PASS-0.3
-2

-0.6%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.935

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

11:30 AM 11:45 AM
System/Job No. Location EP2

TE-0354

PASS

PASS

TE or Due Date MissingFoil kit ID TE
Flow Standard TE* TE-0452 19/02/2021 PASS

RH Probe ID TE TE-0845 15/03/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

15/03/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 14/01/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0349

Calibration Equipment

ID No. 17-0681 Time Begin/End

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.849

STD

3236-05 v3.11.0

AUTO

15
ABS

Reference

0.937

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.6

RH Setpoint (35%)-0.002

21.1
769.0
16.7

0.299

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference

ABS (mg) Last M
0.849 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.1
Flow 2 (18.4 lpm) 18.4 18.4
Flow 3 (16.7 lpm) 16.7 16.6

PASS
PASS

Displayed Reference Error
21.1

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

21.0
768.0

Error
20.8 20.8 0 PASS

767.0 767.0 0 PASS

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

16.7
767.0
16.6

0.1
-1

-0.7%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.5
PASS

20.3
763.7

16.672

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

PASS-0.9
-2.3

-0.2%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.986

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

2:55 PM 3:30 PM
System/Job No. Location EP3

TE-0854

18819

PASS

PASS

PASSFoil kit ID TE n/a
Flow Standard TE* TE-0452 19/02/2021 PASS

RH Probe ID TE TE-0845 15/03/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

15/03/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 14/01/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0349

Calibration Equipment

ID No. 16-1255 Time Begin/End

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.796

STD

81236-02 v1.0.2

AUTO

15
ABS

Reference

0.992

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.5

RH Setpoint (35%)-0.0011

21.2
766.0
16.7

0.311

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 764.0 764.0
Flow Rate Actual (16.7 lpm) 16.7 16.672

Displayed Reference

ABS (mg) Last M
0.796 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 30.6 30.6
Filter RH (%) 27.3% 27.0%

Internal Membrane 
Error (%)

27% 27%
PASS
PASS

PASS / FAIL
PASS

Membrane Calibration Check (12-monthly)

Displayed Reference
30.6 30.5

PASS/FAIL

Final Leak Check 0.5 PASS Leak check must be < 1.0 Lpm

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Error
N/A
N/A

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

0.0 PASS
-0.2% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 20.5 20.5 0.0 PASS

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

N/A

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.7
PASS

20.5
766.0
16.54

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

PASS-0.2
-1

-1.0%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.957

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

11:30 AM 12:00 PM
System/Job No. Location EP4

TE-0854

PASS

PASS

TE or Due Date MissingFoil kit ID TE
Flow Standard TE* TE-0452 19/02/2021 PASS

RH Probe ID TE TE-0845 15/03/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

15/03/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 14/01/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0349

Calibration Equipment

ID No. 17-2622 Time Begin/End

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.817

STD

81236-02 v1.0.2

AUTO

15
ABS

Reference

0.966

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.7

RH Setpoint (35%)-0.0045

20.7
767.0
16.7

0.302

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference

ABS (mg) Last M
0.817 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 28.5 28.5
Filter RH (%) 40.4% 40.0%

Internal Membrane 
Error (%)

40% 40%
PASS
PASS

PASS / FAIL
PASS

Membrane Calibration Check (12-monthly)

Displayed Reference
28.0 28.5

PASS/FAIL

Final Leak Check 0.7 PASS Leak check must be < 1.0 Lpm

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 14.9
Flow 2 (18.4 lpm) 18.4 18.2
Flow 3 (16.7 lpm) 16.7 16.5

PASS
PASS

Displayed Reference Error
20.8

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

20.8
766.0

Error
20.8 20.8 0 PASS

766.0 766.0 0 PASS

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

16.7
766.0
16.7

0
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.6
PASS

18.7
769.2
16.42

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

PASS0.0
1.2

-1.7%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.943

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

8:40 AM 9:20 AM
System/Job No. Location BAM SITE 5

TE-0854

18819

PASS

PASS

PASSFoil kit ID TE n/a
Flow Standard TE* TE-0452 19/02/2021 PASS

RH Probe ID TE TE-0845 15/03/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

15/03/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 15/01/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0349

Calibration Equipment

ID No. 17-2616 Time Begin/End

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.819

STD

81236-02 v1.0.2

AUTO

15
ABS

Reference

0.959

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.6

RH Setpoint (35%)-0.0048

18.7
768.0
16.7

0.3

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference

ABS (mg) Last M
0.819 0.822 PASS

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

-0.4%

N/A
N/A

PASS / FAIL
N/A

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check 0.6 PASS Leak check must be < 1.0 Lpm

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 14.9
Flow 2 (18.4 lpm) 18.4 18.0
Flow 3 (16.7 lpm) 16.7 16.4

PASS
PASS

Displayed Reference Error
18.7

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

18.7
769.0

Error
18.6 18.6 0 PASS

769.0 769.0 0 PASS

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

16.7
769.0
16.6

0
0

-0.4%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS767.0

ID No.
Location EP1

15-1629

V2.25

Manometer Reading

1.5

Expected (Calculated) ΔH

Start Time

15/03/2021

Temp Coeff 1 -2 to +2 0.0188

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.45

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

769.3
22.4 Calibrate

-2.3

Customer Calibration Performed By
14-Jan-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-0354 12/05/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-0349

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 -68.8400 Press Coeff 0 50 to 100 74.7
Flow Coeff 1 74.7810 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 -8.5400 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 767

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (kPa)

68.21

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1440

147.5

13:22
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   69.0 1.2%

1.3Ambient Temp

13:14 13:40

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

23.7
Pass / Fail
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Apply new coefficients and re-test. 

3.0

2

Reference Sensor Difference Units

REQUIRED

PASS / FAIL

1.5

72.4

1.41

Do Not Adjust 0.0178 0.0006

-0.6

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1449

(m3/hr)

PASS

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 13:31

Ambient Press 767 mmHg 767.0 0.0 mmHg

  (kPa)

2.0

(V)
Sensor Voltage

1.94

21.9 22.5

72.4

Hour Run Meter Final

Post-calibration Check

1.1
1.5

Expected ΔH

67.53

Note: Post-calibration check shall be within 1% of expected value

1.45 67.9

1.08

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.5%

  (kPa)   (kPa)

Do Not Adjust N/A

767.0

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-66.1200
68.1700
-6.8870
0.3810
0.0178
0.0007

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

2.0 3.1438Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

1.1 2.4665

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.7764

 °C PASS
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS768.0

ID No.
Location EP2

15-1698

V2.25

Manometer Reading

1.29

Expected (Calculated) ΔH

Start Time

15/03/2021

Temp Coeff 1 -2 to +2 0.0169

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.46

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

767.5
21.3 PASS

0.5

Customer Calibration Performed By
14-Jan-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-0354 12/05/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-0349

0.0009 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 3.8522 Press Coeff 0 50 to 100 72.3
Flow Coeff 1 16.7400 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 2.6328 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 768

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (kPa)

67.74

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1441

148.8

12:17
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   63.7 -5.9%

0.2Ambient Temp

12:10 12:40

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

21.5
Pass / Fail
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Apply new coefficients and re-test. 

3.0

2

Reference Sensor Difference Units

N/A

PASS / FAIL

1.6

72.8

1.52

Do Not Adjust 0.0167 0.0009

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1446

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 12:23

Ambient Press mmHg mmHg

  (kPa)

2.0

(V)
Sensor Voltage

1.88

72.3

Hour Run Meter Final

Post-calibration Check

1.1
1.6

Expected ΔH

67.65

Note: Post-calibration check shall be within 1% of expected value

1.43 67.1

1.06

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.8%

  (kPa)   (kPa)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

88.7680
-41.3700
12.1220
0.3810
0.0169
0.0009

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

2.0 3.2069Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

1.1 2.4873

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.9162

 °C N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS763.2

ID No.
Location EP3

15-1630

V2.25

Manometer Reading

1.35

Expected (Calculated) ΔH

Start Time

15/03/2021

Temp Coeff 1 -2 to +2 0.0208

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.44

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

767.1
21.8 PASS

-3.9

Customer Calibration Performed By
14-Jan-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-0354 12/05/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-0349

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 -28.2900 Press Coeff 0 50 to 100 76.0
Flow Coeff 1 46.1590 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 -3.4740 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 763.2

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (kPa)

68.42

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1444

147.2

11:05
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   65.5 -4.2%

1.0Ambient Temp

15:24 15:50

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

22.8
Pass / Fail
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Apply new coefficients and re-test. 

3.0

2

Reference Sensor Difference Units

N/A

PASS / FAIL

1.5

72.1

1.46

Do Not Adjust 0.0199 0.0006

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1449

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 15:31

Ambient Press mmHg mmHg

  (kPa)

2.0

(V)
Sensor Voltage

2

76.0

Hour Run Meter Final

Post-calibration Check

1.1
1.5

Expected ΔH

67.93

Note: Post-calibration check shall be within 1% of expected value

1.45 67.9

1.06

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.0%

  (kPa)   (kPa)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

31.1920
0.3285
5.1639
0.3810
0.0208
0.0007

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

2.0 3.0135Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

1.1 2.3370

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.6920

 °C N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

0.1Ambient Temp

15:56 16:20

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

22.1
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1446

147.7

15:59
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   70.8 5.2%

mmHg mmHg

  (kPa)

67.29

Flow Coeff 2 -11.4700 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 763.9

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0349

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 -115.5000 Press Coeff 0 50 to 100 71.7
Flow Coeff 1 98.1260 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

763.6
22.0 PASS

0.3

Customer Calibration Performed By
14-Jan-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-0354 12/05/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP4
15-1628

V2.25

Manometer Reading

1.58

Expected (Calculated) ΔH

Start Time

15/03/2021

Temp Coeff 1 -2 to +2 0.0182

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.45

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS763.9

ID No.
Location
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Apply new coefficients and re-test. 

3.0

2 (%)

 Final ΔH

1.1 2.4321

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.7496

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

2.0 3.0541Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-20.0100
34.9980
-0.8010
0.3810
0.0182
0.0007

0.3810
-2 to +2

Flow Coeff 2

2.02

71.7

Hour Run Meter Final

Post-calibration Check

1.1
1.5

Expected ΔH

66.93

Note: Post-calibration check shall be within 1% of expected value

1.41 66.9

1.14

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.1%

  (kPa)   (kPa)

Temperature
Pressure

1449

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 16:03

Ambient Press mmHg mmHg

  (kPa)

2.0

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

1.5

71.96

1.5

Do Not Adjust 0.0181 0.0007

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

2

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS768.4

ID No.
Location Town Center

15-1627

V2.25

Manometer Reading

1.5

Expected (Calculated) ΔH

Start Time

15/03/2021

Temp Coeff 1 -2 to +2 0.0205

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.47

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

769.5
20.4 PASS

-1.1

Customer Calibration Performed By
15-Jan-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-0354 12/05/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-0349

0.0006 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 104.2000 Press Coeff 0 50 to 100 72.0
Flow Coeff 1 -54.9100 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 15.2100 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 768.4

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (kPa)

69.61

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1441

149.4

9:04
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   68.6 -1.5%

0.2Ambient Temp

9:00 9:30

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

20.6
Pass / Fail
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Apply new coefficients and re-test. 

3.0

2

Reference Sensor Difference Units

N/A

PASS / FAIL

1.6

70.9

1.58

Do Not Adjust 0.0203 0.0006

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1446

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 9:09

Ambient Press mmHg mmHg

  (kPa)

2.0

(V)
Sensor Voltage

2

72.0

Hour Run Meter Final

Post-calibration Check

1.1
1.6

Expected ΔH

68.05

Note: Post-calibration check shall be within 1% of expected value

1.48 68.1

1.05

  (kPa)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.1%

  (kPa)   (kPa)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

97.2380
-51.2000
14.7210
0.3810
0.0205
0.0006

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

2.0 3.0772Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

1.1 2.4294

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8475

 °C N/A
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw5 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.9

RH Setpoint (35%)-0.0036

28.4
763.0
16.7

0.312

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.971

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.815

STD

81236-02 V1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

1/06/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 17/03/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0251

Calibration Equipment

ID No. 17-2621 Time Begin/End 9:20 AM 9:50 AM
System/Job No. Location EP1

TE-0354

PASS

PASS

TE or Due Date MissingFoil kit ID TE
Flow Standard TE* TE-0749 20/07/2021 PASS

RH Probe ID TE TE-0845 15/04/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.977

0 20%
STD

Range (1.000mg)
-0.097Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.6
-1.1

-1.9%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.9
PASS

29.0
761.9
16.39

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
762.3
16.7

0
0.3

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
29.1 28.9 -0.2 PASS

762.0 762.3 0.3 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.1
Flow 2 (18.4 lpm) 18.4 18.4
Flow 3 (16.7 lpm) 16.7 16.7

PASS
PASS

Displayed Reference Error
29.1

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

29.1
762.0

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.815 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.7

RH Setpoint (35%)-0.002

32.7
761.0
16.7

0.299

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.937

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.849

STD

3236-05 v3.11.0

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

1/06/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 17/03/2021

Temperature Probe ID TE
Test Equipment ID #

TE-251

Calibration Equipment

ID No. 17-0681 Time Begin/End 10:30 AM 11:00 AM
System/Job No. Location EP2

TE-0354

PASS

PASS

TE or Due Date MissingFoil kit ID TE
Flow Standard TE* TE-0749 1/06/2021 PASS

RH Probe ID TE TE-0845 15/04/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.935

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS-0.6
0

-1.5%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.7
PASS

32.1
761.0
16.45

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
761.0
16.7

0
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
33.0 33.0 0 PASS

761.0 761.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 14.6
Flow 2 (18.4 lpm) 18.4 18.0
Flow 3 (16.7 lpm) 16.7 16.3

PASS
PASS

Displayed Reference Error
33.3

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

33.3
761.0

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.849 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.6

RH Setpoint (35%)-0.0011

33.9
757.0
16.7

0.311

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.992

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.796

STD

81236-02 v1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

1/06/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 17/03/2021

Temperature Probe ID TE
Test Equipment ID #

TE-251

Calibration Equipment

ID No. 16-1255 Time Begin/End 11:40 AM 12:20 PM
System/Job No. Location EP3

TE-0854

18819

PASS

PASS

PASSFoil kit ID TE n/a
Flow Standard TE* TE-0749 20/07/2021 PASS

RH Probe ID TE TE-0845 15/04/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.986

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.5
-0.3

-1.6%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.6
PASS

34.4
756.7

16.436

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
756.6
16.7

0
-0.4

-0.2%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
34.8 34.2 -0.6 PASS

757.0 756.6 -0.4 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 14.8
Flow 2 (18.4 lpm) 18.4 18.2
Flow 3 (16.7 lpm) 16.7 16.5

PASS
PASS

Displayed Reference Error
34.5

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

34.5
757.0

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.796 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.7

RH Setpoint (35%)-0.0045

26.8
758.0
16.7

0.302

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.966

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.817

STD

81236-02 v1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

1/06/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 17/03/2021

Temperature Probe ID TE
Test Equipment ID #

TE-251

Calibration Equipment

ID No. 17-2622 Time Begin/End 2:30 PM 3:20 PM
System/Job No. Location EP4

TE-0854

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-749 20/07/2021 PASS

RH Probe ID TE TE-0845 15/04/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.957

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS-0.1
-2.4
1.8%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.7
PASS

26.7
755.6

17

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 0.864 -2.5% PASS

High Point NA
Final Audit (50% of FS) NA

16.7
756.0
16.7

0
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
26.7 26.7 0 PASS

756.0 756.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.6
Flow 2 (18.4 lpm) 18.4 18.9
Flow 3 (16.7 lpm) 16.7 17.0

PASS
PASS

Displayed Reference Error
26.7

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

26.7
756.0

Membrane Calibration Check (12-monthly)

Displayed Reference
28.0 28.5

PASS/FAIL

Final Leak Check 0.7 PASS Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.817 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 28.5 28.5
Filter RH (%) 40.4% 40.0%

Internal Membrane 
Error (%)

40% 40%
PASS
PASS

PASS / FAIL
PASS

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.7

RH Setpoint (35%)-0.0048

22.8
762.0
16.7

0.3

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.959

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.819

STD

81236-02 v1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

1/06/2021

12/05/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 17/03/2021

Temperature Probe ID TE
Test Equipment ID #

TE-251

Calibration Equipment

ID No. 17-2616 Time Begin/End 8:10 AM 8:40 AM
System/Job No. Location BAM SITE 5

TE-0354

18819

PASS

PASS

PASSFoil kit ID TE n/a
Flow Standard TE* TE-0749 20/07/2021 PASS

RH Probe ID TE TE-0845 15/04/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.943

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.3
0.3

-1.3%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.7
PASS

23.1
762.3

16.485

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA

16.7
762.3
16.7

0
0.3

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
24.3 24.8 0.5 PASS

762.0 762.3 0.3 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.0
Flow 2 (18.4 lpm) 18.4 18.5
Flow 3 (16.7 lpm) 16.7 16.8

PASS
PASS

Displayed Reference Error
25.4

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

25.4
762.0

Membrane Calibration Check (12-monthly)

Displayed Reference
30.0 29.3

PASS/FAIL

Final Leak Check 0.7 PASS Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.819 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 29.4 29.4
Filter RH (%) 32.6% 32.0%

Internal Membrane 
Error (%)

33% 32%
PASS
PASS

PASS / FAIL
PASS

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS766.2

ID No.
Location EP1

15-1629

V2.25

Manometer Reading

144

Expected (Calculated) ΔH

Start Time

1/06/2021

Temp Coeff 1 -2 to +2 0.0178

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.45

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

764.3
23.0 PASS

1.9

Customer Calibration Performed By
15-Mar-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-750 21/07/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-251

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 -66.1200 Press Coeff 0 50 to 100 72.4
Flow Coeff 1 68.1700 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 -6.8870 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 766.2

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

67.7

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1407

147.4

15:26
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   67.0 -1.0%

0.6Ambient Temp

15:20 15:40

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

23.6
Pass / Fail
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Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

N/A

PASS / FAIL

157.0

74.3

152

Do Not Adjust 0.0173 0.0007

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1410

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 15:30

Ambient Press mmHg mmHg

  (mmH2O)

205.3

(V)
Sensor Voltage

200

72.4

Hour Run Meter Final

Post-calibration Check

115.5
157.2

Expected ΔH

67.09

Note: Post-calibration check shall be within 1% of expected value

146 67.5

117

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.6%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

10.4460
14.5500
2.4307
0.3810
0.0178
0.0007

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

205.0 3.1323Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

115.0 2.4297

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.7799

 °C N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

1.5Ambient Temp

15:00 15:20

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

23.8
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1405

147.2

15:00
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   68.9 4.1%

mmHg mmHg

  (mmH2O)

66.17

Flow Coeff 2 12.1220 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 765.6

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-251

0.0009 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 88.7680 Press Coeff 0 50 to 100 72.3
Flow Coeff 1 -41.3700 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

767.5
22.3 Calibrate

-1.9

Customer Calibration Performed By
15-Mar-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-750 21/07/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP2
15-1698

V2.25

Manometer Reading

152

Expected (Calculated) ΔH

Start Time

1/06/2021

Temp Coeff 1 -2 to +2 0.0169

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.44

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS765.6

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

115.0 2.4722

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8426

 °C PASS

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

205.0 3.1693Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

765.6

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

5.7914
17.4800
1.8498
0.3810
0.0158
0.0008

0.3810
-2 to +2

Flow Coeff 2

206

22.6 23.0

70.4

Hour Run Meter Final

Post-calibration Check

115.3
156.9

Expected ΔH

67.18

Note: Post-calibration check shall be within 1% of expected value

143 66.8

110

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.5%

  (mmH2O)   (mmH2O)

Temperature
Pressure

1410

(m3/hr)

PASS

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 15:05

Ambient Press 765.6 mmHg 765.6 0.0 mmHg

  (mmH2O)

205.0

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

156.0

70.4

162

Do Not Adjust 0.0158 0.0008

-0.4

Flow Calibration

Reference Sensor Difference Units

REQUIRED
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

2.6Ambient Temp

12:45 13:20

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

28.4
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1400

144.7

12:51
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   66.5 -1.8%

mmHg mmHg

  (mmH2O)

67.67

Flow Coeff 2 5.1639 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 764

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-251

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 31.1920 Press Coeff 0 50 to 100 76.0
Flow Coeff 1 0.3285 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

767.9
25.8 Calibrate

-3.9

Customer Calibration Performed By
15-Mar-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-750 21/07/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP3
15-1630

V2.25

Manometer Reading

139

Expected (Calculated) ΔH

Start Time

1/06/2021

Temp Coeff 1 -2 to +2 0.0208

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.42

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS764.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

113.0 2.3392

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.6956

 °C PASS

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

201.0 3.0346Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

764.0

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

43.6820
-10.2100
7.3510
0.3810
0.0189
0.0006

0.3810
-2 to +2

Flow Coeff 2

192.4

27.5 27.7

72.1

Hour Run Meter Final

Post-calibration Check

113.3
154.2

Expected ΔH

67.81

Note: Post-calibration check shall be within 1% of expected value

145.3 67.9

106

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.2%

  (mmH2O)   (mmH2O)

Temperature
Pressure

1407

(m3/hr)

PASS

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 12:58

Ambient Press 764 mmHg 764.0 0.0 mmHg

  (mmH2O)

201.4

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

154.0

72.1

144

Do Not Adjust 0.0189 0.0006

-0.1

Flow Calibration

Reference Sensor Difference Units

REQUIRED
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

-2.6Ambient Temp

12:00 12:30

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

27.5
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1390

145.5

12:05
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   64.4 -4.6%

mmHg mmHg

  (mmH2O)

67.52

Flow Coeff 2 -0.8010 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 765.9

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0251

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 -20.0100 Press Coeff 0 50 to 100 71.7
Flow Coeff 1 34.9980 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

766.9
30.1 Calibrate

-1.0

Customer Calibration Performed By
15-Mar-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-750 21/07/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP4
15-1628

V2.25

Manometer Reading

131.3

Expected (Calculated) ΔH

Start Time

1/06/2021

Temp Coeff 1 -2 to +2 0.0182

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.43

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS765.9

ID No.
Location

Page 1 of 2



Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

113.0 2.4255

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8310

 °C PASS

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

202.0 3.1098Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

765.8

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

27.9840
0.6734
5.1755
0.3810
0.0199
0.0008

0.3810
-2 to +2

Flow Coeff 2

194.6

26 26.1

70.7

Hour Run Meter Final

Post-calibration Check

113.9
155.1

Expected ΔH

67.97

Note: Post-calibration check shall be within 1% of expected value

145 67.7

113.2

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.4%

  (mmH2O)   (mmH2O)

Temperature
Pressure

1406

(m3/hr)

PASS

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 12:20

Ambient Press 765 mmHg 765.0 -0.8 mmHg

  (mmH2O)

202.5

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

155.0

70.66

148.2

Do Not Adjust 0.0199 0.0008

-0.1

Flow Calibration

Reference Sensor Difference Units

REQUIRED
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS766.0

ID No.
Location Town Center

15-1627

V2.25

Manometer Reading

150

Expected (Calculated) ΔH

Start Time

1/06/2021

Temp Coeff 1 -2 to +2 0.0205

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.45

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

767.2
22.2 PASS

-1.2

Customer Calibration Performed By
15-Mar-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-750 21/07/2021 PASS
Digital Barometer TE-0354 12/05/2021

Instrument HVAS3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-251

0.0006 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 97.2380 Press Coeff 0 50 to 100 72.0
Flow Coeff 1 -51.2000 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 14.7210 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 766

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

67.24

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1405

148.0

15:51
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   68.3 1.5%

0.2Ambient Temp

15:50 16:20

Doc. ID: EMS 0578
Date: 23/05/2018

0.3810 WS Coeff 1

22.4
Pass / Fail
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Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

N/A

PASS / FAIL

157.0

70.8

165

Do Not Adjust 0.0203 0.0006

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1409

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 15:55

Ambient Press mmHg mmHg

  (mmH2O)

206.0

(V)
Sensor Voltage

204

72.0

Hour Run Meter Final

Post-calibration Check

115.9
157.7

Expected ΔH

67.02

Note: Post-calibration check shall be within 1% of expected value

145 67.1

113

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.1%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

74.2910
-33.2100
11.1400
0.3810
0.0205
0.0006

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

206.0 3.1798Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

115.0 2.4506

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8539

 °C N/A
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

18.1
763.0
16.7

Ambient Temperature  (OC)

Barometric Pressure (mmHg)

PASS0.7
0

0.0%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.977

0 20%
std

Range (1.000mg)

-0.097Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

System/Job No. Location Esperance

TE-0280

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0451 27/10/2021 PASS

RH Probe ID TE TE-0790 23/09/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

23/09/2021

1/06/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM EP1 Date 19/05/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0791

Calibration Equipment

ID No. 17-2621 Time Begin/End

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.815

std

81236-02 V1.0.2

auto

15
ABS

Reference

0.971

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.7

RH Setpoint (35%)-0.0036

17.4
763.0
16.7

0.312

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)

Flow Rate Actual (16.7 lpm)

Displayed Reference

ABS (mg) Last M
0.815 0.84 PASS

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 24.0 24.0
Filter RH (%) 59.0% 59.0%

Internal Membrane 
Error (%)

-3.1%

55% 59%
PASS
PASS

PASS / FAIL
PASS

Membrane Calibration Check (12-monthly)

Displayed Reference
23.0 24.0

PASS/FAIL

Final Leak Check 0.8 PASS Leak check must be < 1.0 Lpm

Ambient Temperature  (
O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.1
Flow 2 (18.4 lpm) 18.4 18.5
Flow 3 (16.7 lpm) 16.7 16.8

PASS
PASS

Displayed Reference Error
18.9

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

18.7
764.0

Error
18.6 18.9 0.3 PASS

764.0 764.0 0 PASS

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

16.7

764.0
16.7

0.2
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.6

RH Setpoint (35%)-0.002

19.1
762.0
16.7

0.299

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.937

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.849

std

3236-05 V3.11.0

auto

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

23/09/2021

1/06/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM EP2 Date 19/05/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0791

Calibration Equipment

ID No. 17-0681 Time Begin/End
System/Job No. Location Esperance

TE-0280

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0451 27/10/2021 PASS

RH Probe ID TE TE-0790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.935

0 20%
std

Range (1.000mg)

0Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

PASS0.4
1

0.0%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.6
PASS

19.5
763.0
16.7

Ambient Temperature  (OC)

Barometric Pressure (mmHg)
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA

16.7

763.0
16.7

0.5
1

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
19.1 19.5 0.4 PASS

762.0 763.0 1 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (

O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.1
Flow 2 (18.4 lpm) 18.4 18.6
Flow 3 (16.7 lpm) 16.7 17.0

PASS
PASS

Displayed Reference Error
18.0

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

17.5
762.0

Membrane Calibration Check (12-monthly)

Displayed Reference
21.4 22.0

PASS/FAIL

Final Leak Check 0.8 PASS Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.849 0.851 PASS

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 22.0 22.0
Filter RH (%) 69.0% 69.0%

Internal Membrane 
Error (%)

-0.2%

67% 69%
PASS
PASS

PASS / FAIL
PASS

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)

Flow Rate Actual (16.7 lpm)

Displayed Reference
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

12.4
765.0
16.4

Ambient Temperature  (OC)

Barometric Pressure (mmHg)

PASS0.7
1

-1.8%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.986

0 20%
std

Range (1.000mg)

0Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

System/Job No. Location Esperance

TE-0280

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0451 27/10/2021 PASS

RH Probe ID TE TE-0790 23/09/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

23/09/2021

1/06/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM EP3 Date 20/05/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0791

Calibration Equipment

ID No. 16-1255 Time Begin/End

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.796

std

81236-02 V1.0.2

auto

15
ABS

Reference

0.992

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.5

RH Setpoint (35%)-0.0011

11.7
764.0
16.7

0.311

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 765.0 764.0
Flow Rate Actual (16.7 lpm) 16.7 16.7

Displayed Reference

ABS (mg) Last M
0.796 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

Ambient Temperature  (
O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Error
N/A
N/A

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

-1.0 PASS
0.0% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 12.1 12.5 0.4 PASS

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

N/A

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.7

RH Setpoint (35%)-0.0045

19.3
765.0
16.7

0.302

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.966

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.817

std

81236-02 V1.0.2

auto

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

23/09/2021

1/06/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM EP4 Date 20/05/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0791

Calibration Equipment

ID No. 17-2622 Time Begin/End
System/Job No. Location Esperance

TE-0280

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0451 27/10/2021 PASS

RH Probe ID TE TE-0790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.957

0 20%
std

Range (1.000mg)

0Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

PASS-0.6
-1

-1.8%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.7
PASS

18.7
764.0
16.4

Ambient Temperature  (OC)

Barometric Pressure (mmHg)
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

N/A

Flow Calibration (12 monthly)

0.0 PASS
0.0% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 19.5 19.4 -0.1 PASS

Error
N/A
N/A

PASS / FAILDisplayed Reference
Ambient Temperature  (

O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.817 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 765.0 765.0
Flow Rate Actual (16.7 lpm) 16.7 16.7

Displayed Reference
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary

 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments

If the temperature or pressure sensor check fails, adjust the calibration and record the final results.

NO

Date and Time Correct?

This form is based upon the requirements of 

AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

18.8
766.0
16.9

Ambient Temperature  (OC)

Barometric Pressure (mmHg)

PASS-0.7
-2

1.2%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.943

0 20%
std

Range (1.000mg)

0Qo
STD Temp. (0OC)

BAM Sample time

Station #

PM10

1

System/Job No. Location Esperance

TE-0280

na

PASS

PASS

PASSFoil kit ID TE na 
Flow Standard TE* TE-0451 27/10/2021 PASS

RH Probe ID TE TE-0790 23/09/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

23/09/2021

1/06/2021

Calibration Due Date

Customer Southernport Esperance Calibration Performed by Ben Cruz
Instrument BAM Site 5 Date 20/05/2021

Temperature Probe ID TE
Test Equipment ID #

TE-0791

Calibration Equipment

ID No. 17-2616 Time Begin/End

Yes

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
yes
No
99
no

0.819

std

81236-02 V1.0.2

auto

15
ABS

Reference

0.959

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type actual

1

Initial Leak Check 0.7

RH Setpoint (35%)-0.0048

19.5
768.0
16.7

0.3

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)

Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC

 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 768.0 767.0
Flow Rate Actual (16.7 lpm) 16.7 16.7

Displayed Reference

ABS (mg) Last M
0.819 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

Ambient Temperature  (
O
C)

Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Error
N/A
N/A

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

-1.0 PASS
0.0% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 20.4 19.6 -0.8 PASS

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

N/A

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA
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Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

 Must be + 5%
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

-0.5Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

15.4
Pass / Fail

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

150.8

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
66.7 -1.9%

mmHg mmHg

  (mmH2O)

68

Flow Coeff 2 2.4307 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 762

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0791

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 10.4460 Press Coeff 0 50 to 100 72.4
Flow Coeff 1 14.5500 Press Coeff 1 168.7 168.7

0.0

Ben Cruz

761.0
15.9 PASS

1.0

Customer Calibration Performed By
19-May-21

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0750 21/07/2021 PASS
Digital Barometer TE-0280	 1/06/2021

Instrument HIVOL EP1

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

Esperance
15-1629

V2.18

Manometer Reading

146

Expected (Calculated) ΔH

Start Time

23/09/2021

Temp Coeff 1 -2 to +2 0.0178

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.48

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS762.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

118.0 2.5188

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.8315

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

209.0 3.2027Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

2.1739
19.6600
1.4070
0.3810
0.0178
0.0007

0.3810
-2 to +2

Flow Coeff 2

209

72.4

Hour Run Meter Final

Post-calibration Check

118.1
160.7

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

150 67.6

119

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS-0.6%

  (mmH2O)   (mmH2O)

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (mmH2O)

209.9

(V)

Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

160.0

73.4

159

Do Not Adjust 0.0184 0.0007

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

-0.3Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

15.7
Pass / Fail

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

150.8

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
68.1 0.1%

mmHg mmHg

  (mmH2O)

68

Flow Coeff 2 1.8498 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 763

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0791

0.0008 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 5.7914 Press Coeff 0 50 to 100 70.4
Flow Coeff 1 17.4800 Press Coeff 1 168.7 168.7

0.0

Ben Cruz

762.3
16.0 PASS

0.7

Customer Calibration Performed By
19-May-21

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0750 21/07/2021 PASS
Digital Barometer TE-0280	 1/06/2021

Instrument HIVOL EP2

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

Esperance
15-1698

V2.18

Manometer Reading

152

Expected (Calculated) ΔH

Start Time

23/09/2021

Temp Coeff 1 -2 to +2 0.0158

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.48

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS763.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

119.0 2.4748

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.8741

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

210.0 3.1462Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

19.5730
5.9652
4.1848
0.3810
0.0158
0.0008

0.3810
-2 to +2

Flow Coeff 2

210

70.4

Hour Run Meter Final

Post-calibration Check

118.1
160.8

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

152 68.1

119

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS0.1%

  (mmH2O)   (mmH2O)

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (mmH2O)

210.0

(V)

Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

161.0

71.1

165

Do Not Adjust 0.0161 0.0008

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS761.0

ID No.
Location Esperance

15-1630

V2.18

Manometer Reading

154

Expected (Calculated) ΔH

Start Time

23/09/2021

Temp Coeff 1 -2 to +2 0.0189

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.47

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Ben Cruz

757.0
16.9 PASS

4.0

Customer Calibration Performed By
19-May-21

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0750 21/07/2021 PASS
Digital Barometer TE-0280	 1/06/2021

Instrument HIVOL EP3

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-0791

0.0006 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 43.6820 Press Coeff 0 50 to 100 72.1
Flow Coeff 1 -10.2100 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 7.3510 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 761

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

68

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

150.0

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
68.7 1.0%

-0.4Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

16.5
Pass / Fail
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Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

N/A

PASS / FAIL

160.0

76.1

165

Do Not Adjust 0.0194 0.0006

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (mmH2O)

208.9

(V)

Sensor Voltage

211

72.1

Hour Run Meter Final

Post-calibration Check

117.5
159.9

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

150 67.8

115

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS-0.3%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

21.9130
7.2499
3.4394
0.3810
0.0189
0.0006

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

208.0 3.1537Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

118.0 2.4430

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.8554

 °C N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

0.8Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

16.8
Pass / Fail

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

149.9

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
68.3 0.4%

mmHg mmHg

  (mmH2O)

68

Flow Coeff 2 5.1755 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 761

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0791

0.0008 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 27.9840 Press Coeff 0 50 to 100 70.7
Flow Coeff 1 0.6734 Press Coeff 1 168.7 168.7

0.0

Ben Cruz

760.0
16.0 PASS

1.0

Customer Calibration Performed By
19-May-21

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0750 21/07/2021 PASS
Digital Barometer TE-0280	 1/06/2021

Instrument HIVOL EP4

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

Esperance
15-1628

V2.18

Manometer Reading

152

Expected (Calculated) ΔH

Start Time

23/09/2021

Temp Coeff 1 -2 to +2 0.0199

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.47

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS761.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

117.0 2.5544

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.8535

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

209.0 3.1950Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-101.4000
88.5440
-9.9460
0.3810
0.0199
0.0008

0.3810
-2 to +2

Flow Coeff 2

203

70.7

Hour Run Meter Final

Post-calibration Check

117.4
159.7

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

150 67.8

112

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS-0.2%

  (mmH2O)   (mmH2O)

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (mmH2O)

208.6

(V)

Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

159.0

71.66

158

Do Not Adjust 0.0190 0.0007

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

0.0Ambient Temp

Doc. ID: EMS 0578

Date: 23/05/2018

0.3810 WS Coeff 1

16.9
Pass / Fail

Display Reading 

(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

150.0

Temperature and Pressure Calibration

Hour Run Meter Initial

Actual Sample Flow Rate 

(blank filter fitted )   
69.6 2.3%

mmHg mmHg

  (mmH2O)

68

Flow Coeff 2 11.1400 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 762

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-0791

0.0006 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 74.2910 Press Coeff 0 50 to 100 72.0
Flow Coeff 1 -33.2100 Press Coeff 1 168.7 168.7

0.0

Ben Cruz

763.0
16.9 PASS

-1.0

Customer Calibration Performed By
19-May-21

Southern Port Authority

Cal Due PASS / FAIL
Manometer TE-0750 21/07/2021 PASS
Digital Barometer TE-0280	 1/06/2021

Instrument HIVOL Bam site 5

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

Esperance
15-1627

V2.18

Manometer Reading

158

Expected (Calculated) ΔH

Start Time

23/09/2021

Temp Coeff 1 -2 to +2 0.0205

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.47

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 

Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS762.0

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

117.0 2.4462

Display Reading 

(m3/hr)
Manometer Reading Calculated Flow Error

2.8053

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Calibration Required

209.0 3.1517Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

7.2085
14.2750
2.8995
0.3810
0.0205
0.0006

0.3810
-2 to +2

Flow Coeff 2

200

72.0

Hour Run Meter Final

Post-calibration Check

117.5
159.9

Expected ΔH

68

Note: Post-calibration check shall be within 1% of expected value

150 67.8

115

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 

(blank filter fitted )   
PASS-0.3%

  (mmH2O)   (mmH2O)

Temperature
Pressure

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time

Ambient Press mmHg mmHg

  (mmH2O)

208.9

(V)

Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

159.0

71

158

Do Not Adjust 0.0205 0.0006

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw5 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.8

RH Setpoint (35%)-0.0036

15.4
746.0
16.7

0.312

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.971

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.815

STD

81236-02 V1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 27/07/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 17-2621 Time Begin/End 11:45 AM 12:30 PM
System/Job No. Location EP1

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.977

0 20%
STD

Range (1.000mg)
-0.097Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.0
1.7

-0.5%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

15.4
747.7
16.62

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

N/A

Flow Calibration (12 monthly)

0.0 PASS
-0.5% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 15.7 15.7 0.0 PASS

Error
N/A
N/A

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.815 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 748.0 748.0
Flow Rate Actual (16.7 lpm) 16.7 16.62

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.8

RH Setpoint (35%)-0.002

14.9
744.0
16.7

0.299

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.937

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.849

STD

3236-05 v3.11.0

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 27/07/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 17-0681 Time Begin/End 10:30 AM 11:00 AM
System/Job No. Location EP2

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.935

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.2
3

-1.4%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

15.1
747.0
16.47

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
747.0
16.7

0
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
15.3 15.3 0 PASS

747.0 747.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 14.7
Flow 2 (18.4 lpm) 18.4 18.0
Flow 3 (16.7 lpm) 16.7 16.4

PASS
PASS

Displayed Reference Error
15.4

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

15.4
747.0

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.849 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.6

RH Setpoint (35%)-0.0011

13.6
740.0
16.7

0.311

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.992

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.796

STD

81236-02 v1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 27/07/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 16-1255 Time Begin/End 8:01 AM 8:30 AM
System/Job No. Location EP3

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.986

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS1.0
2.7

-1.8%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.6
PASS

14.6
742.7
16.4

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
743.0
16.7

0
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
14.6 14.6 0 PASS

743.0 743.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 14.8
Flow 2 (18.4 lpm) 18.4 18.0
Flow 3 (16.7 lpm) 16.7 16.4

PASS
PASS

Displayed Reference Error
14.6

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

14.6
743.0

Membrane Calibration Check (12-monthly)

Displayed Reference
20.8 20.0

PASS/FAIL

Final Leak Check 0.6 PASS Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.796 0.801 PASS

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 20.2 20.2
Filter RH (%) 40.5% 40.0%

Internal Membrane 
Error (%)

-0.6%

41% 40%
PASS
PASS

PASS / FAIL
PASS

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.7

RH Setpoint (35%)-0.0045

18.2
749.0
16.7

0.302

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.966

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.817

STD

81236-02 v1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 26/07/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 17-2622 Time Begin/End 12:30 PM 1:00 PM
System/Job No. Location EP4

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.957

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.5
1

0.0%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.7
PASS

18.7
750.0
16.7

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
750.0
16.7

0
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
18.8 18.8 0 PASS

750.0 750.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.0
Flow 2 (18.4 lpm) 18.4 18.2
Flow 3 (16.7 lpm) 16.7 16.7

PASS
PASS

Displayed Reference Error
18.7

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

18.7
750.0

Membrane Calibration Check (12-monthly)

Displayed Reference
23.9 24.0

PASS/FAIL

Final Leak Check 0.7 PASS Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.817 0.822 PASS

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 24.1 24.1
Filter RH (%) 40.1% 40.0%

Internal Membrane 
Error (%)

-0.6%

40% 40%
PASS
PASS

PASS / FAIL
PASS

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.6

RH Setpoint (35%)-0.0048

9.9
758.0
16.7

0.3

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.959

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.819

STD

81236-02 v1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 28/07/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 17-2616 Time Begin/End 8:20 AM 9:08 AM
System/Job No. Location BAM SITE 5

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.943

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.2
1.9

-1.2%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.6
PASS

10.1
759.9
16.5

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

N/A

Flow Calibration (12 monthly)

1.9 PASS
-0.6% PASS

Error PASS / FAIL
Ambient Temperature  (OC) 11.9 11.8 -0.1 PASS

Error
N/A
N/A

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm)
Flow 2 (18.4 lpm)
Flow 3 (16.7 lpm)

N/A
N/A

Displayed Reference Error PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.819 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) N/A

Barometric Pressure (mmHg) 758.0 759.9
Flow Rate Actual (16.7 lpm) 16.7 16.6

Displayed Reference
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

0.3Ambient Temp

13:00 13:30

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

20.1
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1447

145.7

15:33
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   68.3 0.3%

mmHg mmHg

  (mmH2O)

68.12

Flow Coeff 2 1.4070 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 748.5

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 2.1739 Press Coeff 0 50 to 100 72.4
Flow Coeff 1 19.6600 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

747.8
19.8 PASS

0.7

Customer Calibration Performed By
26-Jul-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-919 6/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP1
15-1629

V2.25

Manometer Reading

148

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0178

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.43

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS748.5

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

114.0 2.4824

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8008

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

202.0 3.1336Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

115.9400
-64.0200
16.8100
0.3810
0.0178
0.0007

0.3810
-2 to +2

Flow Coeff 2

202

72.4

Hour Run Meter Final

Post-calibration Check

114.1
155.4

Expected ΔH

67.67

Note: Post-calibration check shall be within 1% of expected value

145 67.6

113.8

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.1%

  (mmH2O)   (mmH2O)

Temperature
Pressure

1449

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 15:37

Ambient Press mmHg mmHg

  (mmH2O)

202.9

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

155.0

73.1

152

Do Not Adjust 0.0175 0.0007

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

0.0Ambient Temp

13:00 13:30

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

17
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1445

147.0

10:54
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   66.9 -1.8%

mmHg mmHg

  (mmH2O)

68.12

Flow Coeff 2 4.1848 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 747.2

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0008 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 19.5730 Press Coeff 0 50 to 100 70.4
Flow Coeff 1 5.9652 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

745.6
17.0 PASS

1.6

Customer Calibration Performed By
27-Jul-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-919 6/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP2
15-1698

V2.25

Manometer Reading

143

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0158

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.44

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS747.2

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

115.0 2.4873

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8409

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

204.0 3.1481Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-49.6700
54.3000
-4.1820
0.3810
0.0158
0.0008

0.3810
-2 to +2

Flow Coeff 2

207

72.0

Hour Run Meter Final

Post-calibration Check

115.2
156.7

Expected ΔH

67.21

Note: Post-calibration check shall be within 1% of expected value

142 66.6

116

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.9%

  (mmH2O)   (mmH2O)

Temperature
Pressure

1452

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 11:01

Ambient Press mmHg mmHg

  (mmH2O)

204.7

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

156.0

72

162

Do Not Adjust 0.0158 0.0008

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS743.0

ID No.
Location EP3

15-1630

V2.25

Manometer Reading

140.8

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0189

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.45

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

737.6
15.5 PASS

5.4

Customer Calibration Performed By
27-Jul-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-919 6/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0006 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 21.9130 Press Coeff 0 50 to 100 72.1
Flow Coeff 1 7.2499 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 3.4394 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 743

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

67.57

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1450

147.4

8:58
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   66.3 -1.9%

-0.8Ambient Temp

9:00 9:30

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

14.7
Pass / Fail

Page 1 of 2



Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

N/A

PASS / FAIL

157.0

77.5

156

Do Not Adjust 0.0199 0.0007

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1453

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 9:10

Ambient Press mmHg mmHg

  (mmH2O)

205.2

(V)
Sensor Voltage

208

72.1

Hour Run Meter Final

Post-calibration Check

115.4
157.1

Expected ΔH

67.8

Note: Post-calibration check shall be within 1% of expected value

145 67.2

113

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.8%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

40.8770
-6.2560
5.6656
0.3810
0.0189
0.0006

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

205.0 3.1336Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

115.0 2.4439

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8847

 °C N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS748.7

ID No.
Location EP4

15-1628

V2.25

Manometer Reading

142.3

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0199

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.43

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

746.1
18.8 Calibrate

2.6

Customer Calibration Performed By
26-Jul-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-919 6/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0008 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 -101.4000 Press Coeff 0 50 to 100 70.7
Flow Coeff 1 88.5440 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 -9.9460 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 748.7

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

67.51

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1451

145.5

13:24
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   67.1 -0.7%

1.9Ambient Temp

13:00 13:30

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

20.7
Pass / Fail
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Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

REQUIRED

PASS / FAIL

155.0

73.26

152.5

Do Not Adjust 0.0181 0.0007

-0.1

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1458

(m3/hr)

PASS

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 13:32

Ambient Press 748.7 mmHg 748.7 0.0 mmHg

  (mmH2O)

202.6

(V)
Sensor Voltage

201

20.5 20.6

73.3

Hour Run Meter Final

Post-calibration Check

113.9
155.1

Expected ΔH

67.7

Note: Post-calibration check shall be within 1% of expected value

143.3 67.3

117.3

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.6%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

748.7

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

9.8685
10.3520
3.7211
0.3810
0.0181
0.0007

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

202.0 3.1948Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

114.0 2.5551

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8656

 °C PASS
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS760.6

ID No.
Location Town Center

16-1627

V2.25

Manometer Reading

143.2

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0205

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.52

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

757.3
8.1 PASS

3.3

Customer Calibration Performed By
28-Jul-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-919 6/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0006 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 7.2085 Press Coeff 0 50 to 100 72.0
Flow Coeff 1 14.2750 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 2.8995 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 760.6

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

67.74

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1470

154.7

7:57
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   65.2 -3.7%

-0.5Ambient Temp

7:00 7:30

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

7.6
Pass / Fail
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Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

N/A

PASS / FAIL

164.0

75.3

164

Do Not Adjust 0.0218 0.0007

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1475

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 8:05

Ambient Press mmHg mmHg

  (mmH2O)

215.4

(V)
Sensor Voltage

212

72.0

Hour Run Meter Final

Post-calibration Check

121.1
164.9

Expected ΔH

67.73

Note: Post-calibration check shall be within 1% of expected value

151.8 67.2

120.4

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.8%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

3.5952
15.4600
2.4532
0.3810
0.0205
0.0006

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

215.0 3.2864Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

121.0 2.5699

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.9324

 °C N/A
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw5 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.9

RH Setpoint (35%)-0.0036

16.9
768.0
16.7

0.312

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.971

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.815

STD

81236-02 V1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 14/09/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 17-2621 Time Begin/End 9:00 AM 9:30 AM
System/Job No. Location EP1

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.977

0 20%
STD

Range (1.000mg)
-0.097Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.2
-1.2

-0.5%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.9
PASS

17.1
766.8
16.62

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
767.0
16.7

0
0

0.2%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
17.0 17.0 0 PASS

767.0 767.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.1
Flow 2 (18.4 lpm) 18.4 18.7
Flow 3 (16.7 lpm) 16.7 16.9

PASS
PASS

Displayed Reference Error
17.0

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

17.0
767.0

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.815 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.8

RH Setpoint (35%)-0.002

20.4
767.0
16.7

0.299

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.937

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.849

STD

3236-05 v3.11.0

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 14/09/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 17-0681 Time Begin/End 10:00 AM 10:30 AM
System/Job No. Location EP2

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.935

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS0.7
-1

1.8%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

21.1
766.0

17

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
766.0
16.7

0
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
21.4 21.4 0 PASS

766.0 766.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.5
Flow 2 (18.4 lpm) 18.4 19.2
Flow 3 (16.7 lpm) 16.7 17.4

PASS
PASS

Displayed Reference Error
21.4

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

21.4
766.0

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.849 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.6
PASS

17.6
761.9

17

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

PASS-0.4
-3.1
1.8%Flow Rate Actual (16.7 lpm)

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.986

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

3:10 PM 3:45 PM
System/Job No. Location EP3

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 13/09/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 16-1255 Time Begin/End

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.796

STD

81236-02 v1.0.2

AUTO

15
ABS

Reference

0.992

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.6

RH Setpoint (35%)-0.0011

18.0
765.0
16.7

0.311

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference

ABS (mg) Last M
0.796 N/A

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC)
Filter RH (%)

Internal Membrane 
Error (%)

N/A
N/A

PASS / FAIL
N/A

Membrane Calibration Check (12-monthly)

Displayed Reference PASS/FAIL

Final Leak Check N/A Leak check must be < 1.0 Lpm

Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.8
Flow 2 (18.4 lpm) 18.4 20.0
Flow 3 (16.7 lpm) 16.7 17.8

PASS
PASS

Displayed Reference Error
17.4

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

17.4
762.0

Error
17.5 17.5 0 PASS

762.0 761.9 -0.1 PASS

PASS / FAILDisplayed Reference

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

16.7
761.9
16.7

0
-0.1

-0.1%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

N/A

PASS

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.7

RH Setpoint (35%)-0.0045

18.6
765.0
16.7

0.302

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.966

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.817

STD

81236-02 v1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 13/09/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 17-2622 Time Begin/End 12:30 PM 1:00 PM
System/Job No. Location EP4

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.957

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS-0.5
-0.6
1.8%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.7
PASS

18.1
764.4

17

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane 0.843 N/A

High Point NA
Final Audit (50% of FS) NA

16.7
764.0
16.7

0.1
0

-0.3%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
18.8 18.9 0.1 PASS

764.0 764.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.3
Flow 2 (18.4 lpm) 18.4 19.6
Flow 3 (16.7 lpm) 16.7 17.1

PASS
PASS

Displayed Reference Error
18.9

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

18.8
764.0

Membrane Calibration Check (12-monthly)

Displayed Reference
23.9 24.0

PASS/FAIL

Final Leak Check 0.7 PASS Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.817 0.822 PASS

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 24.1 24.1
Filter RH (%) 40.1% 40.0%

Internal Membrane 
Error (%)

-0.6%

40% 40%
PASS
PASS

PASS / FAIL
PASS

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control

Date:  18/10/19

* Note: If using a DryCal unit with separate base and flow cells, you must record the ID's of both parts

Inlet Head Type 2 1 YES

FRh
Cycle Mode

Datalog RH
Delta T Control
Delta T Setpoint
Datalog Delta T
Firmware Rev

Note: Where possible, Concentration type should be set to Standard and Flow type should be set to Actual.

 Real Time Module Installed? 2

Flow rate is not critical but should be maintained. Record the initial flow rate and adjust if required.

Pre-adjustment check

Check filter tape for clean, even spots with sharp edges. Note any holes in spots.

 Clean nozzle and vane where necessary
 Displayed flow during final leak check must be <1.0 Lpm

All Flow Calibrations must be performed in Actual mode, record all results before making any adjustments
If the temperature or pressure sensor check fails, adjust the calibration and record the final results.
The flow rate should be re-calibrated if greater than 2% error. Complete the 12-monthly multi-point flow calibration if required.

*u sw60 RH Control 

Flow Type ACT

1111111

Initial Leak Check 0.8

RH Setpoint (35%)-0.0048

23.1
766.0
16.7

0.3

PASS
PASS

Leak Check and Flow Audit (3 monthly)

OFFSET (-0.015mg)
Flow Rate (16.7 Lpm)

Cv

-0.015
16.7

Displayed Reference

0.959

Conc Type

Flow Check 2.0 lpm
Nominal Flow Initial Flow Final FlowModule ID

Error PASS / FAIL

YES

Real-Time Module check (2-monthly)

Errors

*BKGD

e3
e4

Heater Control
e1

MET Sample time

-0.015
0

35%
YES (CH4)

NO
99C

NO (CH5)
0.819

STD

81236-02 v1.0.2

AUTO

15
ABS

BAM1020 Calibration Report

Notes:

EMS 0434

Barometer ID TE

20/09/2021

21/10/2021

Calibration Due Date

Customer Southern Ports Authority Calibration Performed by Kamsani Mofri
Instrument BAM1020 Date 14/09/2021

Temperature Probe ID TE
Test Equipment ID #

TE-332

Calibration Equipment

ID No. 17-2616 Time Begin/End 11:45 AM 1:00 PM
System/Job No. Location BAM SITE 5

TE-467

S/N: 18819

PASS

PASS

PASSFoil kit ID TE N/A
Flow Standard TE* TE-898 17/11/2021 PASS

RH Probe ID TE TE-790 23/09/2021 PASS

1
50

Displayed Instrument Parameters

K Factor
150
10

AP
FRI0.943

0 20%
STD

Range (1.000mg)
0Qo

STD Temp. (0OC)
BAM Sample time

Station #

PM10

1

PASS-0.8
-2.4
1.8%Flow Rate Actual (16.7 lpm)

NO

Date and Time Correct?

This form is based upon the requirements 
of AS/NZS 3580.9.11-2016 & AS/NZS 

3580.9.12:2013

PASSFinal Leak Check 0.8
PASS

22.3
763.6

17

Ambient Temperature  (OC)
Barometric Pressure (mmHg)
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Post adjustment Check

Note: pump check needs to be carried after the flow multipoint calibration

Post Calibration Check

Note: Allow sufficient time for the sensors to equilibrate before making any adjustment. 

Initial

 Must be + 4 %RH

Final 
 Must be + 1 oC
 Must be + 4 %RH

 Must be + 5%

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.

Use a spare foil membrane inserted in the BAM membrane cassette to perform this test

Note: If the membrane check fails, inspect the membrane for dust/damage and repeat test.
 Must be + 5%

Test Membrane N/A

High Point NA
Final Audit (50% of FS) NA

16.7
764.0
16.7

0
0

0.0%

Membrane Verification (24-monthly)

ABS (mg) Last M Error (%) PASS/FAIL

Analog Calibration (12-monthly) - if used

Full Scale Output

BAM Set-Point Reference Reading PASS / FAIL
Low Point NA

PASS/FAIL

PASS

PASS

Flow Calibration (12 monthly)

N/A
N/A

Error PASS / FAIL
Ambient Temperature  (OC) N/A

Error
21.2 21.6 0.4 PASS

764.0 764.0 0 PASS

PASS / FAILDisplayed Reference
Ambient Temperature  (OC)
Barometric Pressure (mmHg)

Filter RH and Filter Temp Calibration Check

Flow 1 (15 lpm) 15.0 15.2
Flow 2 (18.4 lpm) 18.4 18.8
Flow 3 (16.7 lpm) 16.7 17.0

PASS
PASS

Displayed Reference Error
21.0

PASS/FAIL
Ambient Temperature  (OC)
Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

21.0
764.0

Membrane Calibration Check (12-monthly)

Displayed Reference
27.9 27.7

PASS/FAIL

Final Leak Check 0.8 PASS Leak check must be < 1.0 Lpm

ABS (mg) Last M
0.819 0.822 PASS

Filter T  (OC)
Filter RH (%)

Displayed Reference
Filter T  (OC) 27.7 27.7
Filter RH (%) 30.1% 30.0%

Internal Membrane 
Error (%)

-0.4%

30% 30%
PASS
PASS

PASS / FAIL
PASS

Pump Check (18.4 lpm) 18.4 18.4 PASS

Barometric Pressure (mmHg)
Flow Rate Actual (16.7 lpm)

Displayed Reference
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

-1.8Ambient Temp

8:20 8:50

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

14.5
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1461

152.5

8:26
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   67.9 0.6%

mmHg mmHg

  (mmH2O)

67.48

Flow Coeff 2 16.8100 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 768.1

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 115.9400 Press Coeff 0 50 to 100 72.4
Flow Coeff 1 -64.0200 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

764.3
16.3 Calibrate

3.8

Customer Calibration Performed By
14-Sep-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-920 27/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP1
15-1629

V2.25

Manometer Reading

153

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0178

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.50

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS768.1

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

119.0 2.4772

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8765

 °C PASS

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

212.0 3.2472Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

768.1

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

14.8340
11.4270
2.7086
0.3810
0.0200
0.0009

0.3810
-2 to +2

Flow Coeff 2

198

14.5 14.5

76.2

Hour Run Meter Final

Post-calibration Check

119.4
162.5

Expected ΔH

67.58

Note: Post-calibration check shall be within 1% of expected value

151 67.5

113

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS-0.2%

  (mmH2O)   (mmH2O)

Temperature
Pressure

1470

(m3/hr)

PASS

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 8:33

Ambient Press 768.1 mmHg 768.1 0.0 mmHg

  (mmH2O)

212.3

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

162.0

76.2

159

Do Not Adjust 0.0200 0.0009

0.0

Flow Calibration

Reference Sensor Difference Units

REQUIRED
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

-2.1Ambient Temp

9:30 10:00

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

18.3
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1462

150.2

9:32
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   68.4 0.7%

mmHg mmHg

  (mmH2O)

67.94

Flow Coeff 2 -4.1820 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 766.5

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0008 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 -49.6700 Press Coeff 0 50 to 100 72.0
Flow Coeff 1 54.3000 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

767.1
20.4 Calibrate

-0.6

Customer Calibration Performed By
14-Sep-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-920 27/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP2
15-1698

V2.25

Manometer Reading

153

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0158

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.47

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS766.5

ID No.
Location

Page 1 of 2



Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

117.0 2.3712

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.7565

 °C PASS

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

209.0 3.1025Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

766.6

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-1.2050
24.4300
0.3818
0.3810
0.0176
0.0010

0.3810
-2 to +2

Flow Coeff 2

212

18.1 17.8

71.4

Hour Run Meter Final

Post-calibration Check

117.6
160.1

Expected ΔH

67.14

Note: Post-calibration check shall be within 1% of expected value

148 67.3

120

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.3%

  (mmH2O)   (mmH2O)

Temperature
Pressure

1469

(m3/hr)

PASS

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 9:39

Ambient Press 766.5 mmHg 766.5 -0.1 mmHg

  (mmH2O)

209.1

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

160.0

71.4

164

Do Not Adjust 0.0176 0.0010

0.3

Flow Calibration

Reference Sensor Difference Units

REQUIRED
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

0.1Ambient Temp

13:20 13:50

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

22.2
Pass / Fail

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1462

147.5

13:22
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   71.3 6.3%

mmHg mmHg

  (mmH2O)

67.07

Flow Coeff 2 5.6656 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 762.9

Calculated Flow Error

Difference
 °C

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0006 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 40.8770 Press Coeff 0 50 to 100 72.1
Flow Coeff 1 -6.2560 Press Coeff 1 168.7 168.7

0.0

Kamsani Mofri

760.7
22.1 PASS

2.2

Customer Calibration Performed By
13-Sep-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-920 27/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

EP3
15-1630

V2.25

Manometer Reading

163

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0189

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.45

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS762.9

ID No.
Location
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Apply new coefficients and re-test. 

3.0

1 (%)

 Final ΔH

115.0 2.4106

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.7618

 °C N/A

Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

205.0 3.1411Calibration Point 3  (80 m3/hr)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-8.1750
29.7800
-0.4800
0.3810
0.0189
0.0006

0.3810
-2 to +2

Flow Coeff 2

217

72.1

Hour Run Meter Final

Post-calibration Check

115.5
157.2

Expected ΔH

67.42

Note: Post-calibration check shall be within 1% of expected value

148 67.9

117

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.7%

  (mmH2O)   (mmH2O)

Temperature
Pressure

1563

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 13:26

Ambient Press mmHg mmHg

  (mmH2O)

205.3

(V)
Sensor Voltage

168.7 168.7

-2 to +2

PASS / FAIL

157.0

74.3

161

Do Not Adjust 0.0188 0.0006

Flow Calibration

Reference Sensor Difference Units

N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS764.7

ID No.
Location EP4

15-1628

V2.25

Manometer Reading

157

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0181

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.46

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

765.1
20.8 PASS

-0.4

Customer Calibration Performed By
13-Sep-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-920 27/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0007 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 9.8685 Press Coeff 0 50 to 100 73.3
Flow Coeff 1 10.3520 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 3.7211 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 764.7

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

67.64

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1465

148.8

11:44
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   69.6 2.9%

-0.6Ambient Temp

11:40 12:15

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

20.2
Pass / Fail
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Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

N/A

PASS / FAIL

158.0

72.86

164

Do Not Adjust 0.0186 0.0007

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1470

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 11:50

Ambient Press mmHg mmHg

  (mmH2O)

207.2

(V)
Sensor Voltage

210

73.3

Hour Run Meter Final

Post-calibration Check

116.6
158.7

Expected ΔH

67.68

Note: Post-calibration check shall be within 1% of expected value

150 68.1

122

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.6%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

92.3210
-46.3800
13.4390
0.3810
0.0181
0.0007

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

207.0 3.1533Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

116.0 2.4755

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8430

 °C N/A
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Ecotech Document Control This form is based upon the Note:

requirements of AS/NZS 3580.9.6:2015

and AS/NZS 3580.9.14:2013

3.0

Flow Calibration Check:

1

Note: Pre-calibration check shall be within 10% of expected value

High Volume Air Sampler 3000 Volumetric 
Calibration Report

System/Job No.

PASS

Time Begin/End

Instrument Parameters - Hidden Menu (Pre-calibration)

Volumetric Orifice Const.

If the temperature or pressure sensors require re-calibration, perform the flow check and then adjust the coefficients

Temp Coeff 2

Note: Temperature shall be + 1 degC of reference

760.0
Ref Temp (°C)

PASS764.5

ID No.
Location Town Center

16-1627

V2.25

Manometer Reading

151

Expected (Calculated) ΔH

Start Time

20/09/2021

Temp Coeff 1 -2 to +2 0.0205

mmH2O kPa

Set Flow

PASS

PASS / FAIL

1.46

TE-045

Reference Sensor Units

3.277

Calibration Equipment

Orifice Plate

Kamsani Mofri

764.2
20.8 PASS

0.3

Customer Calibration Performed By
14-Sep-21

Southern Ports Authority

Cal Due PASS / FAIL
Manometer TE-920 27/01/2022 PASS
Digital Barometer TE-467 21/10/2021

Instrument HVAS 3000

WD Coeff 0

Date

S/W Version

Instrument Parameters - Setup Menu (Pre-calibration)

TE Number

Pre-calibration Check

Digital Thermometer TE-332

0.0006 WD Coeff 1

PASS

67.8 Ref BP (mmHg)

Flow Coeff 0 3.5952 Press Coeff 0 50 to 100 72.0
Flow Coeff 1 15.4600 Press Coeff 1 168.7 168.7

0.0

Flow Coeff 2 2.4532 WS Coeff 0

Instrument

Temp Coeff 0 0.3810

-2 to +2

Ambient Press 764.5

Calculated Flow Error

Difference
 °C

mmHg mmHg

  (mmH2O)

67.65

Display Reading 
(m3/hr)

Note: Pressure shall be + 7.5 mmHg of reference

(m3/hr) (%)

1457

148.9

10:51
Hour Run Meter Initial

Actual Sample Flow Rate 
(blank filter fitted )   68.3 0.9%

-0.8Ambient Temp

10:50 11:20

Doc. ID: EMS 0578
Date: 27/02/2020

0.3810 WS Coeff 1

20
Pass / Fail
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Apply new coefficients and re-test. 

3.0

1

Reference Sensor Difference Units

N/A

PASS / FAIL

158.0

72.3

157

Do Not Adjust 0.0213 0.0006

Flow Calibration

168.7 168.7

-2 to +2

Temperature
Pressure

1460

(m3/hr)

N/A

Instrument Pass / Fail
Ambient Temp

Instrument Parameters - Hidden Menu (Post-calibration)

50 to 100

Finish Time 10:54

Ambient Press mmHg mmHg

  (mmH2O)

207.3

(V)
Sensor Voltage

204

72.0

Hour Run Meter Final

Post-calibration Check

116.6
158.7

Expected ΔH

67.02

Note: Post-calibration check shall be within 1% of expected value

146.2 67.2

108

  (mmH2O)

Calibration Point 1  (60 m3/hr)
Calibration Point 2  (70 m3/hr)

 Initial ΔH

Actual Sample Flow Rate 
(blank filter fitted )   PASS0.2%

  (mmH2O)   (mmH2O)

Do Not Adjust N/A

Temp Coeff 2

Press Coeff 0
Press Coeff 1
WS Coeff 0
WS Coeff 1
WD Coeff 0
WD Coeff 1

-23.9500
35.4280
-0.8200
0.3810
0.0205
0.0006

0.3810
-2 to +2

Flow Coeff 2
Temp Coeff 0
Temp Coeff 1

Flow Coeff 1
Flow Coeff 0

Coefficient 0 Coefficient 1 Coefficient 2New Calculated Coefficients

Temperature and Pressure Calibration

Calibration Required

207.0 3.1820Calibration Point 3  (80 m3/hr)

(%)

 Final ΔH

116.0 2.5104

Display Reading 
(m3/hr)

Manometer Reading Calculated Flow Error

2.8097

 °C N/A
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for October 2020. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 12th May 2020 

• EP2 on 12th May 2020 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 22nd November 2019 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 22nd November 2019 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 
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2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report October-20.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  

  



Port of Esperance  

Report No: DAT16389 

Southern Ports 

 

 

Page 13 of 25 
 

4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/09/2020 2 Monthly 12/05/2020 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/09/2020 2 Monthly 13/05/2020 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/09/2020 2 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/09/2020 2 Monthly 15/07/2020 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 16/09/2020 Yearly 15/09/2019 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

18/09/2020 2 Monthly 19/02/20191 

Wind Direction 
(10m) 

18/09/2020 2 Monthly 19/02/20191 

 

 

 

 

 
1 Instrument 14-0955. Calibrated 19/02/2019. Installed at site 14/05/2020 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 100.0 

EP2 100.0 

EP3 100.0 

EP4 100.0 

Site 5 BAM 99.9 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence  
Date of 

Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 50.6 27/10/2020 

Annual 4 - - 

EP4 PM10 
24 hour 3 

51.3 27/10/2020 

53.6 30/10/2020 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/10/2020 12:00 AM 21.3 20.5 24.3 23.8 23.7 

2/10/2020 12:00 AM 19.8 18.6 20.4 17.4 21.8 

3/10/2020 12:00 AM 13.5 10.5 15.1 12.6 12.4 

4/10/2020 12:00 AM 16.6 14.8 16.9 17.5 15.1 

5/10/2020 12:00 AM 19.3 12.2 13.9 12.7 11.9 

6/10/2020 12:00 AM 12.9 10.2 17.1 17.8 10.5 

7/10/2020 12:00 AM 8.5 6.9 10.9 16.6 9.0 

8/10/2020 12:00 AM 14.3 11.3 13.2 13.4 14.0 

9/10/2020 12:00 AM 21.3 17.0 19.5 22.4 19.0 

10/10/2020 12:00 AM 28.0 24.0 27.2 26.2 24.2 

11/10/2020 12:00 AM 16.1 15.6 18.7 18.5 15.3 

12/10/2020 12:00 AM 20.6 13.6 18.6 19.0 13.3 

13/10/2020 12:00 AM 27.0 23.8 34.3 33.1 20.1 

14/10/2020 12:00 AM 22.2 20.2 24.3 23.6 21.8 

15/10/2020 12:00 AM 14.3 18.6 17.3 17.4 13.9 

16/10/2020 12:00 AM 16.3 13.5 14.8 21.1 11.5 

17/10/2020 12:00 AM 15.7 11.5 16.4 19.4 11.8 

18/10/2020 12:00 AM 21.5 14.8 24.0 25.7 14.0 

19/10/2020 12:00 AM 27.2 26.1 32.6 36.1 23.8 

20/10/2020 12:00 AM 26.0 29.0 26.9 29.0 18.8 

21/10/2020 12:00 AM 19.8 29.9 18.6 18.2 12.2 

22/10/2020 12:00 AM 14.1 10.5 13.7 15.6 13.3 

23/10/2020 12:00 AM 14.0 12.0 13.3 13.5 11.4 

24/10/2020 12:00 AM 14.1 15.8 22.8 22.7 10.3 

25/10/2020 12:00 AM 21.5 19.8 26.7 33.0 13.7 

26/10/2020 12:00 AM 15.5 13.1 19.3 28.8 15.3 

27/10/2020 12:00 AM 25.3 24.7 50.6 51.3 24.4 

28/10/2020 12:00 AM 22.6 21.4 34.5 26.0 18.9 

29/10/2020 12:00 AM 31.5 30.8 41.8 46.8 22.4 

30/10/2020 12:00 AM 25.7 30.0 37.8 53.6 22.1 

31/10/2020 12:00 AM 26.3 20.0 29.5 49.8 21.0 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for October 2020 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

30/09/2020 
12:00 

1/11/2020 
12:00 

No data affected during the 
reporting period 

Nil IS 4/11/2020 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

30/09/2020 
12:00 

1/11/2020 
12:00 

No data affected during the 
reporting period 

Nil IS 4/11/2020 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

30/09/2020 
12:00 

1/11/2020 
12:00 

No data affected during the 
reporting period 

Nil IS 4/11/2020 

 

Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

30/09/2020 
12:00 

1/11/2020 
12:00 

No data affected during the 
reporting period 

Nil IS 4/11/2020 
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Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

10/10/2020 
9:00 

10/10/2020 
9:00 

Power interruption followed by 
instrument stabilisation  

PM10 IS 4/11/2020 

 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

30/09/2020 
12:00 

1/11/2020 
12:00 

No data affected during the 
reporting period 

Nil IS 4/11/2020 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There were three exceedances recorded of the NEPM Ambient Air Quality Goals for PM10. 

Please refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for November 2020. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 12th May 2020 

• EP2 on 12th May 2020 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 22nd November 2019 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 

 

 



Port of Esperance  

Report No: DAT16498 

Southern Ports 

 

 

Page 10 of 25 
 

2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report November-20.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/11/2020 6 Monthly 12/05/2020 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/11/2020 6 Monthly 13/05/2020 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 16/11/2020 2 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 16/11/2020 2 Monthly 15/07/2020 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/11/2020 2 Monthly 15/09/2019 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

19/11/2020 Yearly 19/02/20191 

Wind Direction 
(10m) 

19/11/2020 Yearly 19/02/20191 

 

 

 

 

 
1 Instrument 14-0955. Calibrated 19/02/2019. Installed at site 14/05/2020 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 99.7 

EP2 99.7 

EP3 99.7 

EP4 91.9 

Site 5 BAM 99.7 

EP7 MET 99.9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence  
Date of 

Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 - - 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/11/2020 12:00 AM 33.5 31.9 35.4 37.6 30.3 

2/11/2020 12:00 AM 12.8 9.7 13.5 14.1 12.3 

3/11/2020 12:00 AM 11.7 12.5 14.9 13.7 13.2 

4/11/2020 12:00 AM 23.6 22.7 26.0 27.1 18.8 

5/11/2020 12:00 AM 23.2 21.3 33.6 39.0 19.1 

6/11/2020 12:00 AM 25.8 25.0 39.7 44.3 14.9 

7/11/2020 12:00 AM 16.9 9.8 20.7 22.6 13.5 

8/11/2020 12:00 AM 20.7 21.3 27.8 29.5 19.9 

9/11/2020 12:00 AM 20.2 19.1 21.2 20.8 20.9 

10/11/2020 12:00 AM 14.8 12.2 17.8 16.4 14.3 

11/11/2020 12:00 AM 13.5 14.2 17.2 12.7 12.2 

12/11/2020 12:00 AM 11.2 11.5 14.0 15.3 11.5 

13/11/2020 12:00 AM 12.4 12.6 13.8 16.8 12.3 

14/11/2020 12:00 AM 10.5 4.6 8.5 8.1 8.0 

15/11/2020 12:00 AM 16.0 16.0 19.9 17.0 16.8 

16/11/2020 12:00 AM 18.3 18.0 24.3 33.9 17.1 

17/11/2020 12:00 AM 17.6 16.3 17.0 17.3 17.2 

18/11/2020 12:00 AM 28.0 23.6 25.3 24.1 21.9 

19/11/2020 12:00 AM 20.4 18.8 23.2 24.7 15.8 

20/11/2020 12:00 AM 23.3 21.9 25.0 21.8 20.9 

21/11/2020 12:00 AM 12.1 13.9 13.5 11.9 12.0 

22/11/2020 12:00 AM 15.9 14.9 13.4 14.0 10.7 

23/11/2020 12:00 AM 17.0 15.0 22.0 26.4 14.3 

24/11/2020 12:00 AM 26.5 28.0 22.0 23.9 25.3 

25/11/2020 12:00 AM 24.3 31.6 27.0 25.9 22.7 

26/11/2020 12:00 AM 40.8 43.5 48.6 48.6 38.3 

27/11/2020 12:00 AM 21.2 27.7 23.9 22.6 21.4 

28/11/2020 12:00 AM 12.0 13.0 11.8 - 12.2 

29/11/2020 12:00 AM 17.6 24.8 22.4 - 16.9 

30/11/2020 12:00 AM 21.7 23.7 26.3 - 22.8 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for November 2020 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

17/11/2020 
8:00 

17/11/2020 
9:00 

Scheduled 6 monthly maintenance PM10 IS 1/12/2020 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

17/11/2020 
10:00 

17/11/2020 
11:00 

Scheduled 6 monthly maintenance PM10 IS 1/12/2020 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

16/11/2020 
11:00 

16/11/2020 
12:00 

Scheduled 2 monthly maintenance PM10 IS 1/12/2020 

Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

16/11/2020 
12:00 

16/11/2020 
14:00 

Scheduled 2 monthly maintenance PM10 IS 1/12/2020 

28/11/2020 
3:00 

30/11/2020 
11:00 

Power interruption PM10 IS 1/12/2020 
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Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

17/11/2020 
6:00 

17/11/2020 
7:00 

Scheduled 2 monthly maintenance PM10 IS 1/12/2020 

 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

19/11/2020 
7:15 

19/11/2020 
7:30 

Scheduled yearly maintenance 
WS, WD, 

WSG 
IS 1/12/2020 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period, except for EP4 

due to a power interruption.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There were zero exceedances recorded of the NEPM Ambient Air Quality Goals for PM10. 

Please refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for December 2020. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 12th May 2020 

• EP2 on 12th May 2020 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 22nd November 2019 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 
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2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report December-20.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  



Port of Esperance  

Report No: DAT16579 

Southern Ports 

 

 

Page 14 of 25 
 

“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/11/2020 6 Monthly 12/05/2020 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/11/2020 6 Monthly 13/05/2020 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 16/11/2020 2 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 16/11/2020 2 Monthly 15/07/2020 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/11/2020 2 Monthly 15/09/2020 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

19/11/2020 Yearly 19/02/20191 

Wind Direction 
(10m) 

19/11/2020 Yearly 19/02/20191 

 

 

 

 

 
1 Instrument 14-0955. Calibrated 19/02/2019. Installed at site 14/05/2020 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 99.7 

EP2 99.7 

EP3 99.6 

EP4 91.8 

Site 5 BAM 99.6 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence  
Date of 

Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 

59.6 10/12/20 

53.7 11/12/20 

Annual 4 - - 

EP4 PM10 
24 hour 3 64.7 10/12/20 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/12/2020 12:00 AM 18.5 19.6 19.8 19.0 17.0 

2/12/2020 12:00 AM 27.5 30.6 26.5 36.3 21.2 

3/12/2020 12:00 AM 31.8 28.9 26.3 26.3 25.2 

4/12/2020 12:00 AM 23.3 27.0 30.4 26.3 23.4 

5/12/2020 12:00 AM 29.0 29.6 33.2 - 27.0 

6/12/2020 12:00 AM 16.2 16.8 18.1 - 14.1 

7/12/2020 12:00 AM 23.3 23.2 28.0 - 14.5 

8/12/2020 12:00 AM 28.9 28.8 37.3 34.9 22.0 

9/12/2020 12:00 AM 35.0 32.5 45.1 41.7 23.6 

10/12/2020 12:00 AM 35.8 49.6 59.6 64.7 27.4 

11/12/2020 12:00 AM 36.0 40.7 53.7 49.8 32.9 

12/12/2020 12:00 AM 14.2 20.5 23.7 18.7 10.8 

13/12/2020 12:00 AM 18.1 20.1 19.1 16.8 14.8 

14/12/2020 12:00 AM 23.3 22.3 22.8 23.3 19.3 

15/12/2020 12:00 AM 25.8 27.0 32.4 41.7 18.9 

16/12/2020 12:00 AM 23.6 26.3 36.9 33.2 16.0 

17/12/2020 12:00 AM 16.3 17.0 20.3 17.5 10.2 

18/12/2020 12:00 AM 21.8 17.9 19.7 17.5 9.1 

19/12/2020 12:00 AM 38.8 23.1 30.7 34.4 12.3 

20/12/2020 12:00 AM 21.2 14.7 16.4 20.1 13.3 

21/12/2020 12:00 AM 33.0 30.8 25.8 27.5 17.6 

22/12/2020 12:00 AM 40.6 41.6 38.9 37.8 19.0 

23/12/2020 12:00 AM 28.5 44.5 49.8 49.5 16.0 

24/12/2020 12:00 AM 27.0 23.4 26.0 31.5 20.3 

25/12/2020 12:00 AM 25.3 19.6 21.3 27.0 21.1 

26/12/2020 12:00 AM 18.7 19.7 20.4 19.7 19.0 

27/12/2020 12:00 AM 26.7 22.5 19.2 19.3 18.3 

28/12/2020 12:00 AM 32.6 24.1 27.1 24.4 19.5 

29/12/2020 12:00 AM 33.6 35.5 37.7 45.0 19.8 

30/12/2020 12:00 AM 24.6 29.0 42.5 41.1 15.9 

31/12/2020 12:00 AM 13.9 11.7 23.0 20.3 10.7 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for December 2020 

 

 

 

  



Port of Esperance  

Report No: DAT16579 

Southern Ports 

 

 

Page 21 of 25 
 

6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

9/12/2020 
12:00 

20/12/2020 
4:00 

Intermittent power interruption PM10 IS 2/01/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

9/12/2020 
12:00 

20/12/2020 
4:00 

Intermittent power interruption PM10 IS 2/01/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

9/12/2020 
12:00 

20/12/2020 
5:00 

Intermittent power interruption PM10 IS 2/01/2021 

Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

5/12/2020 
0:00 

20/12/2020 
5:00 

Intermittent power interruption PM10 IS 2/01/2021 
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Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

9/12/2020 
12:00 

20/12/2020 
5:00 

Intermittent power interruption PM10 IS 2/01/2021 

 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

30/11/2020 
12:00 

1/01/2021 
12:00 

No data affected Nil IS 2/01/2021 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period, except for EP4 

due to some power interruptions.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There were three exceedances recorded of the NEPM Ambient Air Quality Goals for PM10. 

Please refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for January 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 12th May 2020 

• EP2 on 12th May 2020 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 22nd November 2019 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 
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2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report January-20.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/01/2021 2 Monthly 14/01/2021 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/01/2021 2 Monthly 14/01/2021 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/01/2021 6 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/01/2021 6 Monthly 14/01/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 15/01/2021 2 Monthly 15/01/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

15/01/2021 2 Monthly 19/11/20201 

Wind Direction 
(10m) 

15/01/2021 2 Monthly 19/11/20201 

 

 

 

 

 
1 Instrument 14-0955. Calibrated 19/02/2019. Installed at site 14/05/2020 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 99.7 

EP2 99.9 

EP3 98.3 

EP4 99.1 

Site 5 BAM 99.6 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence  
Date of 

Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 57.2 08/01/21 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/01/2021 12:00 AM 21.1 20.4 26.8 23.9 16.7 

2/01/2021 12:00 AM 21.8 35.3 29.5 25.9 16.1 

3/01/2021 12:00 AM 18.3 23.1 22.5 17.4 10.5 

4/01/2021 12:00 AM 20.2 23.8 43.6 48.5 13.2 

5/01/2021 12:00 AM 24.0 23.3 44.6 47.5 15.5 

6/01/2021 12:00 AM 26.0 30.3 48.8 47.5 17.2 

7/01/2021 12:00 AM 29.8 32.4 47.5 45.6 18.6 

8/01/2021 12:00 AM 30.3 37.6 34.9 57.2 21.8 

9/01/2021 12:00 AM 39.7 32.4 36.9 36.3 28.7 

10/01/2021 12:00 AM 26.7 24.7 28.5 30.9 24.1 

11/01/2021 12:00 AM 29.8 28.8 33.5 28.8 23.7 

12/01/2021 12:00 AM 35.7 34.0 35.8 33.5 28.7 

13/01/2021 12:00 AM 35.2 35.4 28.6 25.6 20.2 

14/01/2021 12:00 AM 32.0 33.6 33.5 26.0 20.5 

15/01/2021 12:00 AM 27.6 36.0 30.4 27.9 20.0 

16/01/2021 12:00 AM 28.4 34.0 29.4 29.6 18.6 

17/01/2021 12:00 AM 27.5 43.9 30.3 28.1 15.1 

18/01/2021 12:00 AM 24.9 19.0 25.8 26.7 15.3 

19/01/2021 12:00 AM 21.0 20.0 26.6 33.8 19.0 

20/01/2021 12:00 AM 23.2 19.8 24.8 31.9 20.3 

21/01/2021 12:00 AM 30.8 23.3 24.0 25.1 26.0 

22/01/2021 12:00 AM 35.0 33.9 30.0 31.4 26.5 

23/01/2021 12:00 AM 33.3 31.9 35.6 37.8 31.4 

24/01/2021 12:00 AM 15.7 11.3 14.1 13.0 13.3 

25/01/2021 12:00 AM 17.9 13.7 16.0 16.9 15.3 

26/01/2021 12:00 AM 22.0 16.0 18.8 17.9 15.3 

27/01/2021 12:00 AM 12.7 10.8 17.5 16.5 10.6 

28/01/2021 12:00 AM 17.4 21.0 25.0 29.6 16.6 

29/01/2021 12:00 AM 21.1 15.8 20.5 24.5 16.8 

30/01/2021 12:00 AM 19.4 17.2 21.6 24.2 14.3 

31/01/2021 12:00 AM 22.5 18.8 24.7 36.2 16.9 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for January 2021 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/01/2021 
10:00 

14/01/2021 
11:00 

Scheduled 2 monthly maintenance PM10 IS 1/02/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/01/2021 
11:00 

14/01/2021 
11:00 

Scheduled 2 monthly maintenance PM10 IS 1/02/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/01/2021 
14:00 

14/01/2021 
15:00 

Scheduled 6 monthly maintenance PM10 IS 1/02/2021 

19/01/2021 
7:00 

22/01/2021 
11:00 

Intermittent power interruption PM10 IS 1/02/2021 
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Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

15/01/2021 
11:00 

15/01/2021 
11:00 

Scheduled 6 monthly maintenance PM10 IS 1/02/2021 

18/01/2021 
7:00 

18/01/2021 
12:00 

Power interruption PM10 IS 1/02/2021 

 

Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

15/01/2021 
8:00 

15/01/2021 
9:00 

Scheduled 2 monthly maintenance PM10 IS 1/02/2021 

18/01/2021 
14:00 

18/01/2021 
14:00 

Power interruption PM10 IS 1/02/2021 

 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

10/01/2021 
5:40 

10/01/2021 
5:45 

Unrealistic data - wind speed gust 
spike 

WS, WD, 
Sigma 

IS 1/02/2021 

15/01/2021 
12:10 

15/01/2021 
12:50 

Scheduled 2 monthly maintenance Nil IS 1/02/2021 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There was one exceedance recorded of the NEPM Ambient Air Quality Goals for PM10. Please 

refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for February 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 12th May 2020 

• EP2 on 12th May 2020 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 22nd November 2019 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 
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2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report February-21.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/01/2021 2 Monthly 14/01/2021 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/01/2021 2 Monthly 14/01/2021 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/01/2021 6 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/01/2021 6 Monthly 14/01/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 15/01/2021 2 Monthly 15/01/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

15/01/2021 2 Monthly 19/11/20201 

Wind Direction 
(10m) 

15/01/2021 2 Monthly 19/11/20201 

 

 

 

 

 
1 Instrument 14-0955. Calibrated 19/02/2019. Installed at site 14/05/2020 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 99.1 

EP2 99.6 

EP3 99.4 

EP4 57.3 

Site 5 BAM 99.9 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence  
Date of 

Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 52.0 16/02/21 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/02/2021 12:00 AM 23.5 23.1 35.7 37.8 15.4 

2/02/2021 12:00 AM 19.7 19.6 30.6 37.8 17.0 

3/02/2021 12:00 AM 16.8 14.5 17.7 19.9 17.1 

4/02/2021 12:00 AM 26.3 22.3 22.0 24.5 20.9 

5/02/2021 12:00 AM 21.2 17.3 15.8 22.0 14.7 

6/02/2021 12:00 AM 13.7 24.6 18.0 21.7 7.1 

7/02/2021 12:00 AM 11.2 6.8 17.8 13.0 8.3 

8/02/2021 12:00 AM 13.5 11.3 15.0 - 14.3 

9/02/2021 12:00 AM 17.6 17.0 21.5 21.8 16.2 

10/02/2021 12:00 AM 20.0 19.3 23.6 20.7 19.3 

11/02/2021 12:00 AM 21.3 20.6 21.4 30.5 20.5 

12/02/2021 12:00 AM 13.1 11.7 13.4 30.6 11.6 

13/02/2021 12:00 AM 16.4 19.3 14.4 19.1 12.0 

14/02/2021 12:00 AM 15.9 14.2 18.0 16.9 14.6 

15/02/2021 12:00 AM 25.5 25.6 31.9 43.6 20.0 

16/02/2021 12:00 AM 39.0 33.7 37.1 52.0 28.3 

17/02/2021 12:00 AM 42.2 43.0 44.2 - 39.3 

18/02/2021 12:00 AM 24.9 27.5 28.4 - 25.6 

19/02/2021 12:00 AM 21.5 21.1 24.2 - 20.8 

20/02/2021 12:00 AM 20.6 20.5 22.8 - 18.1 

21/02/2021 12:00 AM 25.3 21.7 21.0 - 20.0 

22/02/2021 12:00 AM 25.9 35.5 41.4 - 22.0 

23/02/2021 12:00 AM 21.7 23.5 35.6 - 20.3 

24/02/2021 12:00 AM 34.1 25.5 32.4 - 22.0 

25/02/2021 12:00 AM 48.4 22.6 36.5 - 19.3 

26/02/2021 12:00 AM 17.5 32.6 20.7 - 13.3 

27/02/2021 12:00 AM 18.9 26.3 12.8 - 10.1 

28/02/2021 12:00 AM 22.9 27.1 15.6 - 12.1 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for February 2021 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

22/02/2021 
15:00 

23/02/2021 
13:00 

Intermittent power interruption  PM10 IS 1/03/2021 

25/02/2021 
6:00 

25/02/2021 
8:00 

Intermittent data outside 
calibrated range of instrument 

PM10 IS 1/03/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

22/02/2021 
16:00 

23/02/2021 
13:00 

Intermittent power interruption  PM10 IS 1/03/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

23/02/2021 
9:00 

23/02/2021 
12:00 

Power interruption PM10 IS 1/03/2021 
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Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

8/02/2021 
0:00 

8/02/2021 
13:00 

Power interruption PM10 IS 1/03/2021 

17/02/2021 
15:00 

1/03/2021 
12:00 

Instrument offline and removed for 
repair 

PM10 IS 1/03/2021 

 

Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

23/02/2021 
13:00 

23/02/2021 
13:00 

Power interruption PM10 IS 1/03/2021 

 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

17/02/2021 
2:05 

17/02/2021 
2:05 

Data outside calibrated range of 
instrument 

WS, WD, 
Sigma 

IS 1/03/2021 

 

 

 

 

 



Port of Esperance  

Report No: DAT16809 

Southern Ports 

 

 

Page 23 of 25 
 

7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period, except for EP 4 

due to an instrument removed for repair.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There was one exceedance recorded of the NEPM Ambient Air Quality Goals for PM10. Please 

refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for March 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 12th May 2020 

• EP2 on 12th May 2020 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 19th November 2020 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 
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2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report March-21.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 2 Monthly 12/05/2020 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 2 Monthly 13/05/2020 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 2 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 2 Yearly 17/03/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 6 Monthly 15/01/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

18/03/2021 2 Monthly 22/06/20201 

Wind Direction 
(10m) 

18/03/2021 2 Monthly 22/06/20201 

 

 

 

 

 
1 Instrument ID: 16-1381 was calibrated on 22/06/2020 and installed at the site on 18/03/2021. 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 99.9 

EP2 99.7 

EP3 99.7 

EP4 71.9 

Site 5 BAM 99.7 

EP7 MET 99.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence 
(µg/m³) 

Date of 
Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 50.7 µg/m³ 29/03/21 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/03/2021 12:00 AM 18.2 20.2 19.8 - 14.5 

2/03/2021 12:00 AM 23.4 34.1 30.0 - 17.8 

3/03/2021 12:00 AM 22.8 13.8 21.6 - 17.0 

4/03/2021 12:00 AM 17.5 12.5 20.2 - 16.5 

5/03/2021 12:00 AM 24.8 18.0 22.3 - 24.8 

6/03/2021 12:00 AM 7.8 5.5 8.9 - 9.2 

7/03/2021 12:00 AM 5.8 4.0 7.1 - 6.8 

8/03/2021 12:00 AM 11.8 8.9 14.3 - 10.5 

9/03/2021 12:00 AM 12.0 9.2 17.0 - 9.8 

10/03/2021 12:00 AM 8.9 7.4 12.7 15.2 9.5 

11/03/2021 12:00 AM 18.4 17.2 20.9 21.5 13.4 

12/03/2021 12:00 AM 16.6 13.5 18.3 22.6 17.6 

13/03/2021 12:00 AM 22.4 16.4 17.6 19.9 16.9 

14/03/2021 12:00 AM 14.7 11.5 14.3 14.2 11.0 

15/03/2021 12:00 AM 16.8 17.5 29.7 29.1 10.5 

16/03/2021 12:00 AM 15.0 15.2 18.8 28.2 10.8 

17/03/2021 12:00 AM 17.7 27.6 31.7 34.1 14.1 

18/03/2021 12:00 AM 21.4 25.3 32.5 35.6 17.8 

19/03/2021 12:00 AM 23.2 30.6 40.3 35.8 20.2 

20/03/2021 12:00 AM 37.6 37.3 39.6 41.0 27.1 

21/03/2021 12:00 AM 29.9 28.2 29.6 28.4 22.9 

22/03/2021 12:00 AM 23.9 24.3 24.3 28.8 24.0 

23/03/2021 12:00 AM 18.8 20.3 21.4 23.2 18.7 

24/03/2021 12:00 AM 11.9 12.7 12.1 12.5 11.5 

25/03/2021 12:00 AM 16.2 14.4 13.7 14.4 15.5 

26/03/2021 12:00 AM 17.5 17.8 16.4 18.8 13.7 

27/03/2021 12:00 AM 20.1 18.6 23.0 25.5 13.9 

28/03/2021 12:00 AM 27.4 24.1 24.3 24.2 22.7 

29/03/2021 12:00 AM 25.5 25.0 40.4 50.7 20.6 

30/03/2021 12:00 AM 28.3 22.3 28.7 49.9 23.1 

31/03/2021 12:00 AM 23.5 21.4 19.5 20.5 20.8 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for February 2021 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

17/03/2021 
9:00 

17/03/2021 
9:00 

Scheduled 2 monthly maintenance PM10 IS 1/04/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

17/03/2021 
10:00 

17/03/2021 
11:00 

Scheduled 2 monthly maintenance PM10 IS 1/04/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

17/03/2021 
11:00 

17/03/2021 
12:00 

Scheduled 2 monthly maintenance PM10 IS 1/04/2021 
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Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

28/02/2021 
12:00 

9/03/2021 
13:00 

Instrument offline and removed for 
repair 

PM10 IS 1/04/2021 

9/03/2021 
14:00 

9/03/2021 
14:00 

Unscheduled maintenance - 
Instrument installed by the 

customer 
PM10 IS 1/04/2021 

17/03/2021 
14:00 

17/03/2021 
15:00 

Scheduled 2 monthly maintenance. 
Additional 2 yearly maintenance 

tasks were carried out. 
PM10 IS 1/04/2021 

 

Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

13/03/2021 
10:00 

13/03/2021 
10:00 

Power interruption PM10 IS 1/04/2021 

17/03/2021 
8:00 

17/03/2021 
8:00 

Scheduled 6 monthly maintenance PM10 IS 1/04/2021 

 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

18/03/2021 
10:20 

18/03/2021 
11:45 

Scheduled 2 monthly maintenance 
WS, WD, 

WSG 
IS 1/04/2021 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period, except for EP 4 

due to an instrument removed for repair.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There was one exceedance recorded of the NEPM Ambient Air Quality Goals for PM10. Please 

refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for April 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 12th May 2020 

• EP2 on 12th May 2020 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 19th November 2020 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 
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2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report April-21.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  



Port of Esperance  

Report No: DAT17034 

Southern Ports 

 

 

Page 14 of 25 
 

“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 2 Monthly 12/05/2020 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 2 Monthly 13/05/2020 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 2 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 2 Yearly 17/03/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 17/03/2021 6 Monthly 15/01/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

18/03/2021 2 Monthly 22/06/20201 

Wind Direction 
(10m) 

18/03/2021 2 Monthly 22/06/20201 

 

 

 

 

 
1 Instrument ID: 16-1381 was calibrated on 22/06/2020 and installed at the site on 18/03/2021. 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 100.0 

EP2 100.0 

EP3 99.9 

EP4 100.0 

Site 5 BAM 100.0 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence 
(µg/m³) 

Date of 
Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 - - 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/04/2021 12:00 AM 30.5 31.3 30.1 30.3 26.3 

2/04/2021 12:00 AM 23.0 20.6 21.8 24.2 29.1 

3/04/2021 12:00 AM 23.6 21.2 23.4 22.5 15.6 

4/04/2021 12:00 AM 34.9 30.8 37.0 37.0 21.3 

5/04/2021 12:00 AM 28.4 27.0 32.3 33.3 22.9 

6/04/2021 12:00 AM 25.3 23.0 24.2 23.6 22.6 

7/04/2021 12:00 AM 27.3 22.5 23.5 23.0 23.6 

8/04/2021 12:00 AM 15.6 16.8 27.1 26.7 12.8 

9/04/2021 12:00 AM 19.3 14.2 15.0 13.7 9.5 

10/04/2021 12:00 AM 15.2 20.9 29.8 27.3 8.9 

11/04/2021 12:00 AM 8.5 8.0 13.7 26.0 8.3 

12/04/2021 12:00 AM 11.1 9.3 13.7 11.8 11.4 

13/04/2021 12:00 AM 19.9 19.8 22.0 16.7 17.3 

14/04/2021 12:00 AM 21.7 15.9 18.1 14.0 16.3 

15/04/2021 12:00 AM 8.7 8.8 12.6 10.4 9.2 

16/04/2021 12:00 AM 16.1 14.8 13.2 15.7 12.1 

17/04/2021 12:00 AM 13.6 16.8 18.3 17.3 11.4 

18/04/2021 12:00 AM 12.2 10.5 14.7 14.5 10.2 

19/04/2021 12:00 AM 10.4 11.6 11.0 9.5 11.5 

20/04/2021 12:00 AM 15.3 14.1 17.9 13.2 9.8 

21/04/2021 12:00 AM 11.5 11.1 12.5 10.7 12.0 

22/04/2021 12:00 AM 19.0 16.8 18.3 21.0 17.1 

23/04/2021 12:00 AM 13.0 12.8 21.2 29.3 10.5 

24/04/2021 12:00 AM 14.1 14.7 21.5 25.3 12.2 

25/04/2021 12:00 AM 14.5 12.1 14.5 18.8 11.2 

26/04/2021 12:00 AM 13.0 12.1 15.0 17.5 12.2 

27/04/2021 12:00 AM 20.3 26.5 22.0 18.3 17.8 

28/04/2021 12:00 AM 18.1 14.7 22.7 16.5 13.1 

29/04/2021 12:00 AM 36.4 30.2 32.8 34.6 45.5 

30/04/2021 12:00 AM 18.8 15.0 23.3 17.7 16.1 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for April 2021 

 

 

 

  



Port of Esperance  

Report No: DAT17034 

Southern Ports 

 

 

Page 21 of 25 
 

6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

31/03/2021 
12:00 

1/05/2021 
12:00 

No data affected during the 
reporting period 

Nil IS 3/05/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

31/03/2021 
12:00 

1/05/2021 
12:00 

No data affected during the 
reporting period 

Nil IS 3/05/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/04/2021 
11:00 

14/04/2021 
11:00 

Power interruption PM10 IS 3/05/2021 

 

Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

31/03/2021 
12:00 

1/05/2021 
12:00 

No data affected during the 
reporting period 

Nil IS 3/05/2021 
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Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

31/03/2021 
12:00 

1/05/2021 
12:00 

No data affected during the 
reporting period 

Nil IS 3/05/2021 

 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

31/03/2021 
12:00 

1/05/2021 
12:00 

No data affected during the 
reporting period 

Nil IS 3/05/2021 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There were zero exceedance recorded of the NEPM Ambient Air Quality Goals for PM10. Please 

refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for May 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 19th May 2021 

• EP2 on 19th May 2021 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 19th November 2020 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 
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2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report May-21 REV1.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 20/05/2021 Yearly 19/05/2021 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 21/05/2021 Yearly 19/05/2021 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 20/05/2021 2 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 20/05/2021 2 Monthly 17/03/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 20/05/2021 2 Monthly 15/01/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

18/05/2021 Monthly 22/06/20201 

Wind Direction 
(10m) 

18/05/2021 Monthly 22/06/20201 

 

 

 

 

 
1 Instrument ID: 16-1381 was calibrated on 22/06/2020 and installed at the site on 18/03/2021. 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 93.9 

EP2 93.5 

EP3 99.6 

EP4 99.6 

Site 5 BAM 99.6 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence 
(µg/m³) 

Date of 
Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 - - 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/05/2021 12:00 AM 11.1 10.0 15.4 15.8 13.3 

2/05/2021 12:00 AM 13.7 11.5 15.8 15.5 11.7 

3/05/2021 12:00 AM 16.9 16.7 28.7 27.4 11.6 

4/05/2021 12:00 AM 5.7 4.8 9.2 21.9 6.8 

5/05/2021 12:00 AM 4.2 2.1 5.8 10.9 3.0 

6/05/2021 12:00 AM 15.4 15.8 14.1 13.1 17.6 

7/05/2021 12:00 AM 11.4 10.7 12.0 10.1 11.1 

8/05/2021 12:00 AM 20.2 19.5 22.5 18.6 18.2 

9/05/2021 12:00 AM 11.2 10.8 14.9 11.8 11.0 

10/05/2021 12:00 AM 10.6 9.1 11.5 10.1 9.1 

11/05/2021 12:00 AM - 0.8 5.5 9.0 4.2 

12/05/2021 12:00 AM - 12.8 16.0 23.7 12.9 

13/05/2021 12:00 AM 16.3 17.5 17.7 23.8 14.8 

14/05/2021 12:00 AM 11.1 13.5 22.3 24.0 9.7 

15/05/2021 12:00 AM 7.8 21.4 26.8 49.9 7.3 

16/05/2021 12:00 AM 7.3 5.6 10.5 15.2 6.7 

17/05/2021 12:00 AM 10.7 10.3 13.5 16.0 11.0 

18/05/2021 12:00 AM 15.1 14.2 14.5 13.2 16.4 

19/05/2021 12:00 AM - - 10.4 14.0 14.7 

20/05/2021 12:00 AM - - 18.7 17.0 12.0 

21/05/2021 12:00 AM 16.4 - 14.2 15.0 17.3 

22/05/2021 12:00 AM 27.6 24.6 21.6 21.6 25.4 

23/05/2021 12:00 AM 10.0 7.6 10.5 10.0 9.0 

24/05/2021 12:00 AM 11.1 8.2 12.2 9.5 9.5 

25/05/2021 12:00 AM 17.3 15.4 16.5 13.4 15.9 

26/05/2021 12:00 AM 5.6 4.7 25.0 46.8 6.6 

27/05/2021 12:00 AM 10.5 9.9 11.6 13.7 11.6 

28/05/2021 12:00 AM 12.6 11.8 10.5 21.5 10.0 

29/05/2021 12:00 AM 6.3 4.2 7.8 8.3 6.1 

30/05/2021 12:00 AM 5.0 1.3 5.3 3.4 3.7 

31/05/2021 12:00 AM 12.4 9.8 13.9 13.8 11.0 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for May 2021 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

11/05/2021 
13:00 

12/05/2021 
9:00 

Power interruption PM10 IS 1/06/2021 

19/05/2021 
9:00 

19/05/2021 
11:00 

Scheduled yearly maintenance - 
zero filter installed 

PM10 IS 1/06/2021 

19/05/2021 
12:00 

20/05/2021 
9:00 

Zero test  performed PM10 IS 1/06/2021 

20/05/2021 
10:00 

20/05/2021 
10:00 

Scheduled yearly maintenance - 
zero filter removed 

PM10 IS 1/06/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

11/05/2021 
13:00 

11/05/2021 
14:00 

Power interruption PM10 IS 1/06/2021 

19/05/2021 
12:00 

19/05/2021 
16:00 

Scheduled yearly maintenance - 
zero filter installed 

PM10 IS 1/06/2021 

19/05/2021 
17:00 

21/05/2021 
10:00 

Zero test  performed PM10 IS 1/06/2021 

21/05/2021 
11:00 

21/05/2021 
11:00 

Scheduled yearly maintenance - 
zero filter removed 

PM10 IS 1/06/2021 
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Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

12/05/2021 
12:00 

12/05/2021 
12:00 

Power interruption PM10 IS 1/06/2021 

20/05/2021 
7:00 

20/05/2021 
8:00 

Scheduled 2 monthly maintenance PM10 IS 1/06/2021 

 

Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

12/05/2021 
13:00 

12/05/2021 
13:00 

Power interruption PM10 IS 1/06/2021 

20/05/2021 
9:00 

20/05/2021 
10:00 

Scheduled 2 monthly maintenance PM10 IS 1/06/2021 

 

Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

11/05/2021 
14:00 

11/05/2021 
14:00 

Power interruption PM10 IS 1/06/2021 

20/05/2021 
11:00 

20/05/2021 
12:00 

Scheduled 2 monthly maintenance PM10 IS 1/06/2021 
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Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

18/05/2021 
15:30 

18/05/2021 
16:15 

Scheduled 6 monthly maintenance Nil IS 1/06/2021 

24/05/2021 
13:40 

24/05/2021 
13:40 

Unrealistic data - wind speed gust 
spike 

WS, WD, 
Sigma 

IS 1/06/2021 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period except for EP1 and 

EP2 due to a yearly maintenance.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There were zero exceedance recorded of the NEPM Ambient Air Quality Goals for PM10. Please 

refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 



Port of Esperance  

Report No: DAT17254REV1 

Southern Ports 

 

 

Page 25 of 27 
 

Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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Appendix 3 - Explanation of Exception Table 
New DAT number assigned. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for June 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 19th May 2021 

• EP2 on 19th May 2021 

• EP3 on 15th July 2020 

• EP4 on 15th July 2020 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 19th November 2020 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 

AS/NZS 3580.9.11-
2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Ecotech Laboratory 
Manual 

In-house method 7.5 – Measurement of PM10, PM2.5 and 
TSP using Beta Attenuation Monitor. 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Ecotech Laboratory 
Manual  

In-house method 8.3 Wind direction by anemometer  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 
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2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 

2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report June-21.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 
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The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 

Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 20/05/2021 Yearly 19/05/2021 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 21/05/2021 Yearly 19/05/2021 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 20/05/2021 2 Monthly 15/07/2020 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 20/05/2021 2 Monthly 17/03/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 20/05/2021 2 Monthly 15/01/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

18/05/2021 Monthly 22/06/20201 

Wind Direction 
(10m) 

18/05/2021 Monthly 22/06/20201 

 

 

 

 

 
1 Instrument ID: 16-1381 was calibrated on 22/06/2020 and installed at the site on 18/03/2021. 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 96.4 

EP2 99.9 

EP3 99.9 

EP4 99.9 

Site 5 BAM 99.9 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence 
(µg/m³) 

Date of 
Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 - - 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/06/2021 12:00 AM 10.8 10.0 13.1 13.5 11.1 

2/06/2021 12:00 AM 10.8 10.8 9.8 7.7 8.0 

3/06/2021 12:00 AM - 4.8 8.5 6.0 7.7 

4/06/2021 12:00 AM - 19.2 8.3 10.5 13.5 

5/06/2021 12:00 AM 12.8 18.2 9.1 10.9 13.4 

6/06/2021 12:00 AM 8.9 6.7 9.3 9.7 7.7 

7/06/2021 12:00 AM 25.0 24.8 26.0 25.4 22.3 

8/06/2021 12:00 AM 21.5 16.1 24.7 30.5 16.0 

9/06/2021 12:00 AM 9.1 7.6 13.4 17.3 9.4 

10/06/2021 12:00 AM 7.1 6.0 8.2 7.9 8.2 

11/06/2021 12:00 AM 8.0 6.2 8.3 7.7 7.8 

12/06/2021 12:00 AM 4.5 4.4 6.3 6.4 5.7 

13/06/2021 12:00 AM 12.7 13.1 9.2 7.7 13.6 

14/06/2021 12:00 AM 8.8 7.2 10.6 9.3 8.5 

15/06/2021 12:00 AM 19.6 19.7 23.3 17.9 16.6 

16/06/2021 12:00 AM 21.2 13.3 20.6 13.0 14.4 

17/06/2021 12:00 AM 18.3 16.9 16.8 26.1 18.8 

18/06/2021 12:00 AM 20.1 17.6 16.0 20.7 25.8 

19/06/2021 12:00 AM 6.9 4.6 8.7 6.9 6.5 

20/06/2021 12:00 AM 13.8 9.8 10.5 9.8 9.8 

21/06/2021 12:00 AM 12.7 12.7 18.6 16.1 11.0 

22/06/2021 12:00 AM 23.4 21.7 25.8 21.4 18.5 

23/06/2021 12:00 AM 19.9 19.7 19.7 19.1 19.3 

24/06/2021 12:00 AM 12.7 11.7 11.8 21.3 12.1 

25/06/2021 12:00 AM 13.4 11.0 6.7 7.9 16.0 

26/06/2021 12:00 AM 11.8 11.2 7.6 6.8 6.8 

27/06/2021 12:00 AM 8.5 5.3 9.3 10.6 8.4 

28/06/2021 12:00 AM 11.6 8.9 10.6 13.1 9.7 

29/06/2021 12:00 AM 10.6 8.4 12.8 10.8 9.8 

30/06/2021 12:00 AM 15.9 14.2 10.9 9.9 16.6 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for May 2021 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

3/06/2021 
10:00 

4/06/2021 
11:00 

Power interruption followed by 
instrument stabilisation  

PM10 IS 1/07/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

3/06/2021 
10:00 

3/06/2021 
10:00 

Power interruption PM10 IS 1/07/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

3/06/2021 
10:00 

3/06/2021 
10:00 

Power interruption PM10 IS 1/07/2021 

 

Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

3/06/2021 
10:00 

3/06/2021 
10:00 

Power interruption PM10 IS 1/07/2021 
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Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

3/06/2021 
10:00 

3/06/2021 
10:00 

Power interruption PM10 IS 1/07/2021 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/06/2021 
22:20 

14/06/2021 
22:20 

Unrealistic data - wind speed gust 
spike 

WS, WD, 
WSG 

IS 1/07/2021 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There were zero exceedance recorded of the NEPM Ambient Air Quality Goals for PM10. Please 

refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for July 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 19th May 2021 

• EP2 on 19th May 2021 

• EP3 on 27th July 2021 

• EP4 on 26th July 2021 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 19th November 2020 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  

 

 



Port of Esperance  

Report No: DAT17359 

Southern Ports 

 

 

Page 8 of 25 
 

 

Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 
AS/NZS 3580.9.11-

2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  
AS/NZS 3580.14 2014  

Methods for sampling and analysis of ambient air. Method 
14: Meteorological monitoring for ambient air quality 

monitoring applications  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 

 

 

2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 
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2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report July-21.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 

The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data.  Averages are based on a minimum of 75% valid 

readings within the averaging period. Where data capture is low for a particular parameter, summary 

values (e.g. monthly maximum and minimum) may be based on less than 75% valid samples. The reader 

should use caution when interpreting these values as they may not be representative of conditions for 

the entire sample period. 
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Averaging periods of eight hours or less are reported for the end of the period, i.e. the hourly average 

02:00am is for the data collected from 1:00am to 2:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2016 and the Australian National Environmental Protection (Air Toxics) Measure - 2011. The air quality 

standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” ins included below for reference. It is the responsibility of the end user of this 

data to evaluate whether any reported exceedences are associated with exceptional events and are 

eligible to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  



Port of Esperance  

Report No: DAT17359 

Southern Ports 

 

 

Page 14 of 25 
 

“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 26/07/2021 2 Monthly 19/05/2021 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 27/07/2021 2 Monthly 19/05/2021 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 28/07/2021 Yearly 27/07/2021 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 28/07/2021 Yearly 26/07/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 28/07/2021 2 Monthly 15/01/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

28/07/2021 2 Monthly 22/06/20201 

Wind Direction 
(10m) 

28/07/2021 2 Monthly 22/06/20201 

 

 

 

 

 
1 Instrument ID: 16-1381 was calibrated on 22/06/2020 and installed at the site on 18/03/2021. 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 99.9 

EP2 99.7 

EP3 96.2 

EP4 93.7 

Site 5 BAM 99.7 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 



Port of Esperance  

Report No: DAT17359 

Southern Ports 

 

 

Page 18 of 25 
 

5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence 
(µg/m³) 

Date of 
Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 - - 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1/07/2021 12:00 AM 13.1 12.2 12.7 13.6 13.4 

2/07/2021 12:00 AM 13.3 12.7 20.4 18.8 12.2 

3/07/2021 12:00 AM 11.5 10.7 9.6 11.1 9.2 

4/07/2021 12:00 AM 6.6 3.5 6.9 8.2 6.6 

5/07/2021 12:00 AM 13.5 8.4 11.0 11.2 11.0 

6/07/2021 12:00 AM 10.7 7.5 10.1 11.0 8.7 

7/07/2021 12:00 AM 9.0 6.6 9.8 9.0 8.0 

8/07/2021 12:00 AM 13.6 11.5 13.0 11.9 14.3 

9/07/2021 12:00 AM 5.6 5.0 9.3 6.8 7.9 

10/07/2021 12:00 AM 6.4 4.9 8.4 6.3 6.4 

11/07/2021 12:00 AM 23.4 18.4 20.6 17.4 29.5 

12/07/2021 12:00 AM 7.6 5.4 11.5 9.5 6.0 

13/07/2021 12:00 AM 9.4 7.9 10.2 8.9 7.8 

14/07/2021 12:00 AM 9.0 7.2 10.0 9.9 8.3 

15/07/2021 12:00 AM 21.1 18.9 24.8 23.8 18.8 

16/07/2021 12:00 AM 26.2 27.1 31.6 24.1 22.5 

17/07/2021 12:00 AM 17.3 15.2 17.1 15.6 14.0 

18/07/2021 12:00 AM 8.9 5.0 10.3 7.5 7.7 

19/07/2021 12:00 AM 10.9 7.9 11.5 9.9 11.6 

20/07/2021 12:00 AM 13.8 11.2 26.8 23.1 12.6 

21/07/2021 12:00 AM 6.9 6.0 6.8 6.3 6.8 

22/07/2021 12:00 AM 13.8 12.5 15.7 12.4 11.1 

23/07/2021 12:00 AM 13.8 12.2 17.6 16.3 12.7 

24/07/2021 12:00 AM 18.6 17.6 18.4 17.9 17.3 

25/07/2021 12:00 AM 7.6 6.3 8.0 8.7 6.6 

26/07/2021 12:00 AM 6.9 4.5 7.5 - 7.5 

27/07/2021 12:00 AM 14.3 16.4 - - 14.1 

28/07/2021 12:00 AM 10.7 11.4 - - 9.7 

29/07/2021 12:00 AM 7.3 5.7 8.3 7.5 9.0 

30/07/2021 12:00 AM 9.5 7.5 9.9 9.0 8.3 

31/07/2021 12:00 AM 7.0 5.7 6.7 6.0 6.1 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for July 2021 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

27/07/2021 
11:00 

27/07/2021 
11:00 

Scheduled 2 monthly maintenance PM10 IS 3/08/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

27/07/2021 
10:00 

27/07/2021 
11:00 

Scheduled 2 monthly maintenance PM10 IS 3/08/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/07/2021 
1:00 

14/07/2021 
1:00 

Data transmission error PM10 IS 3/08/2021 

27/07/2021 
7:00 

27/07/2021 
8:00 

Scheduled yearly monthly 
maintenance 

PM10 IS 3/08/2021 

27/07/2021 
9:00 

28/07/2021 
8:00 

Zero test  performed PM10 IS 3/08/2021 

28/07/2021 
9:00 

28/07/2021 
9:00 

Unscheduled maintenance - zero 
filter removed 

PM10 IS 3/08/2021 
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Table 18: EP4 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

26/07/2021 
11:00 

26/07/2021 
12:00 

Scheduled yearly monthly 
maintenance 

PM10 IS 3/08/2021 

26/07/2021 
13:00 

28/07/2021 
8:00 

Zero test  performed PM10 IS 3/08/2021 

26/07/2021 
20:00 

26/07/2021 
22:00 

Instrument fault - Pressure error PM10 IS 3/08/2021 

28/07/2021 
9:00 

28/07/2021 
9:00 

Unscheduled maintenance - zero 
filter removed 

PM10 IS 3/08/2021 

Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

28/07/2021 
8:00 

28/07/2021 
9:00 

Scheduled 2 monthly maintenance PM10 IS 3/08/2021 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

28/07/2021 
14:30 

28/07/2021 
14:30 

Scheduled 2 monthly maintenance Nil IS 3/08/2021 
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7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period except for EP4 due 

to a yearly maintenance.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There were zero exceedance recorded of the NEPM Ambient Air Quality Goals for PM10. Please 

refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 

 



Port of Esperance  

Report No: DAT17359 

Southern Ports 

 

 

Page 25 of 25 
 

Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for August 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 19th May 2021 

• EP2 on 19th May 2021 

• EP3 on 27th July 2021 

• EP4 on 26th July 2021 

• Site 5 BAM on 15th September 2020 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 19th November 2020 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 
AS/NZS 3580.9.11-

2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  
AS/NZS 3580.14 2014  

Methods for sampling and analysis of ambient air. Method 
14: Meteorological monitoring for ambient air quality 

monitoring applications  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 

 

 

2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 
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2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report August-21.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 

The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data, with the exception of wind data which is based on 5-

minute average.  Averages are based on a minimum of 75% valid readings within the averaging period. 

Where data capture is low for a particular parameter, summary values (e.g. monthly maximum and 

minimum) may be based on less than 75% valid samples. The reader should use caution when interpreting 

these values as they may not be representative of conditions for the entire sample period. 
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Averaging periods of eight hours or less are reported for the start of the period, i.e. the hourly average 

02:00am is for the data collected from 2:00am to 3:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2021. The air quality standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” is included below for reference. It is the responsibility of the end user of this data 

to evaluate whether any reported exceedences are associated with exceptional events and are eligible 

to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 26/07/2021 2 Monthly 19/05/2021 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 27/07/2021 2 Monthly 19/05/2021 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 28/07/2021 Yearly 27/07/2021 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 28/07/2021 Yearly 26/07/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 28/07/2021 2 Monthly 15/01/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

28/07/2021 2 Monthly 22/06/20201 

Wind Direction 
(10m) 

28/07/2021 2 Monthly 22/06/20201 

 

 

 

 

 
1 Instrument ID: 16-1381 was calibrated on 22/06/2020 and installed at the site on 18/03/2021. 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 99.3 

EP2 99.9 

EP3 99.9 

EP4 99.9 

Site 5 BAM 99.9 

EP7 MET 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence 
(µg/m³) 

Date of 
Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 - - 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

01/08/2021 12:00 AM 12.6 10.2 13.3 12.4 10.9 

02/08/2021 12:00 AM 22.8 24.5 22.5 20.6 19.2 

03/08/2021 12:00 AM 15.5 17.1 15.3 15.1 22.5 

04/08/2021 12:00 AM 11.2 8.7 9.9 7.1 19.6 

05/08/2021 12:00 AM 24.6 27.6 14.6 18.3 25.4 

06/08/2021 12:00 AM 8.6 7.1 16.3 34.0 7.7 

07/08/2021 12:00 AM 8.5 5.2 8.5 7.7 6.8 

08/08/2021 12:00 AM 8.8 7.3 9.3 8.9 6.5 

09/08/2021 12:00 AM 6.0 5.9 7.7 8.3 5.6 

10/08/2021 12:00 AM 8.5 8.0 8.8 8.6 7.8 

11/08/2021 12:00 AM 14.8 12.3 15.4 14.6 13.0 

12/08/2021 12:00 AM 23.0 22.3 21.3 17.1 25.3 

13/08/2021 12:00 AM 14.5 13.5 16.7 18.8 14.5 

14/08/2021 12:00 AM 26.2 25.3 29.0 22.7 19.7 

15/08/2021 12:00 AM 18.3 17.3 16.8 16.0 14.8 

16/08/2021 12:00 AM 20.0 21.5 25.9 37.7 15.3 

17/08/2021 12:00 AM 14.7 14.9 13.3 15.7 11.9 

18/08/2021 12:00 AM 14.7 13.4 16.5 17.8 12.3 

19/08/2021 12:00 AM 11.0 10.0 11.9 10.4 8.6 

20/08/2021 12:00 AM 13.3 10.6 12.1 11.4 11.4 

21/08/2021 12:00 AM 10.3 6.3 9.8 8.8 6.5 

22/08/2021 12:00 AM 30.7 31.3 30.0 30.1 25.7 

23/08/2021 12:00 AM 30.5 32.8 27.6 32.8 21.0 

24/08/2021 12:00 AM 17.1 24.8 36.1 39.2 13.9 

25/08/2021 12:00 AM 11.7 10.0 18.6 29.5 11.2 

26/08/2021 12:00 AM 15.3 13.5 17.0 16.0 12.3 

27/08/2021 12:00 AM 18.5 17.5 22.0 19.7 15.0 

28/08/2021 12:00 AM 24.3 26.9 26.5 23.7 18.2 

29/08/2021 12:00 AM 9.0 7.5 10.0 11.3 8.8 

30/08/2021 12:00 AM 10.0 8.3 11.7 9.6 9.2 

31/08/2021 12:00 AM 17.6 13.3 14.6 16.4 13.4 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for August 2021 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

06/08/2021 
10:00 

26/08/2021 
07:00 

Intermittent power interruption PM10 RG 08/09/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

26/08/2021 
07:00 

26/08/2021 
07:00 

Power interruption PM10 RG 08/09/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

26/08/2021 
07:00 

26/08/2021 
07:00 

Power interruption PM10 RG 08/09/2021 

 

Table 18: EP4 Valid Data Exception Table 

26/08/2021 
07:00 

26/08/2021 
07:00 

Power interruption PM10 RG 08/09/2021 

26/08/2021 
07:00 

26/08/2021 
07:00 

Power interruption PM10 RG 08/09/2021 
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Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

26/08/2021 
07:00 

26/08/2021 
07:00 

Power interruption PM10 RG 08/09/2021 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

01/08/2021 
17:25 

10/08/2021 
10:45 

Intermittent unrealistic data 
WS, WD, 

Sigma and 
WSG 

RG 08/09/2021 

 

 

 

 

 

 

 

 

 

 

 

 

 



Port of Esperance  

Report No: DAT17441 

Southern Ports 

 

 

Page 23 of 25 
 

7.0 Report Summary 
 

• Percentage availability for all sites was above 95% for the reporting period.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There were zero exceedance recorded of the NEPM Ambient Air Quality Goals for PM10. Please 

refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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1.0 Introduction 
Ecotech Pty Ltd was commissioned by Southern Ports (formerly reported as Esperance Port Authority 

and Southern Port Authority) to provide monitoring and data reporting for the Port of Esperance 

monitoring network, located in Esperance, Western Australia. Full siting details are given in section 

Siting Details. Ecotech commenced data collection from the Port of Esperance monitoring network on 

19th November 2009. Sites EP1 to EP4 were upgraded to BAMs in June 2018. Site 5 BAM was added 

to the network on 17th September 2018 and valid data commenced on 27th September 2018. 

This report presents the data for September 2021. 

The data presented in this report: 

• Describes air quality measurements; 

• Compares monitoring results; 

• Has been quality assured; 

• Conforms with NATA accreditation requirements, where applicable. 

2.0 Monitoring and Data Collection 

2.1. Siting Details 
The network consists of five ambient air quality and one meteorological monitoring stations. The 

station’s location and siting details are described below. 

Table 1: Port of Esperance monitoring site locations 

Site Name Geographical Coordinates 

EP1 BAM -33°52'3.36" 121°53'37.24" 

EP2 BAM -33°52'10.37" 121°53'33.87" 

EP3 BAM -33°52'20.54" 121°53'36.77" 

EP4 BAM -33°52'23.54" 121°53'46.09" 

Site 5 BAM -33°51’36.34” 121°53’23.18” 

EP7 MET -33°52’20.82” 121°54’27.55” 
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Siting audits were conducted on the dates below to assess station siting against the guidelines in 

AS/NZS 3580.1.1:2016 “Methods for sampling and analysis of ambient air – guide to siting air 

monitoring equipment”.  

• EP1 on 19th May 2021 

• EP2 on 19th May 2021 

• EP3 on 27th July 2021 

• EP4 on 26th July 2021 

• Site 5 BAM on 14th September 2021 

• EP7 MET on 19th November 2020 

 

Unless detailed below, this siting of stations EP1, EP2, EP4 and Site 5 BAM is in accordance with the 

guidelines in AS/NZS 3580.1.1:2016.  The siting of station EP3 does not fully conform with the 

guidelines in AS/NZS 3580.1.1:2016 due to the proximity of the station to a road. Details are included 

in Section 2.3.1. 

Stations EP1, EP2, EP3 and EP4 are classified as Peak stations according to AS/NZS 3580.1.1:2016. Site 

5 BAM is classified as Background station according to AS/NZS 3580.1.1:2016.  

A meteorological siting audit was conducted on 19th November 2020 and complies with AS/NZS 

3580.14:2014 Methods for samplings and analysis of ambient air- Method 14: Meteorological 

monitoring of ambient air quality monitoring applications.  
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Figure 1: Port of Esperance Monitoring Station Locations 

2.2. Monitored Parameters 
Table 2 below details the parameters monitored and the instruments used at Port of Esperance 

monitoring stations. Appendix 1 defines any abbreviated parameter names used throughout the 

report. 

Sampling of all parameters is continuous. 

Table 2: Parameters measured at the Port of Esperance monitoring stations 

Station Parameter Measured 
Instrument and Measurement 

Technique 

EP1, EP2, EP3, EP4, Site 5 BAM PM10 
Met One BAM 1020 – Beta ray 

attenuation  

EP7 Met  WS, WD, WSG RM Young 85000 – ultrasonic  
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2.3. Data Collection Methods 
Table 3 below shows the methods used for data collection. Any deviations from the stated methods 

are detailed in section 2.3.1. 

Table 3: Methods 

Parameter Measured Data Collection 

Methods Used 
Description of Method 

PM10 
AS/NZS 3580.9.11-

2016 

Methods of sampling and analysis of ambient air. Method 
9.11: Determination of suspended particulate matter – 

PM10 beta attenuation monitors 

Vector Wind Speed 
(Horizontal)  

(elevation 2m)  
AS/NZS 3580.14 2014  

Methods for sampling and analysis of ambient air. Method 
14: Meteorological monitoring for ambient air quality 

monitoring applications  

Vector Wind Direction  
(elevation 2m) 

AS/NZS 3580.14 2014  
Methods for sampling and analysis of ambient air. Method 

14: Meteorological monitoring for ambient air quality 
monitoring applications  

Wind Speed Gust 
(elevation 2m) 

Ecotech Laboratory 
Manual  

In-house method 8.1 Wind speed (Horizontal) by 
anemometer  

 

2.3.1. NATA Endorsement and Conformity with Standards 

Unless stated below, parameters are monitored at the Port of Esperance monitoring network 

according to the methods detailed in Table 3 above. 

• The siting of station EP3 does not fully conform with the guidelines of AS/NZS 3580.1.1:2016 

due to the proximity of the station to a road (approximately 10m away) 

 

 

2.3.2. Data Acquisition 

The Port of Esperance data is remotely collected from the Port of Esperance loggers on a daily basis 

and sent to Ecotech’s Environmental Reporting Services (ERS) department in Melbourne.  The data is 

then imported to the database of Ecotech’s Environmental Reporting Services (ERS) department on 

daily basis.  Data samples are logged in 5-minute intervals for Meteorological parameters and in 1-

hour intervals for BAMs. 
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2.4. Data Validation and Reporting 

2.4.1. Validation  

The Ecotech ERS department perform daily data checks on continuously monitored parameters to 

ensure maximum data capture rates are maintained. Any equipment failures are communicated to 

the responsible field engineers for urgent rectification. Ecotech ERS maintains two distinct databases 

containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and then flagging data 

affected by instrument faults, calibrations and other maintenance activities. The data validation 

software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration 

sheets etc) in the database for flagging any data as invalid.    

Details of all invalid or missing data are recorded in the Valid Data Exception Tables. 

Validation is performed by the analyst, and the validation is reviewed. Graphs and tables are 

generated based on the validated one-hour data.  

2.4.2. Reporting 

The reported data is in a Microsoft Excel format file named “Southern Ports – Esperance Monthly 

Validated Data Report September-21.xlsx” included in section 6.0 below. 

The Excel file(s) consists of 6 Excel worksheets: 

1. Cover 

2. 1-hr Avg 

3. Daily Avg (12PM) 

4. Daily Avg (Calendar) 

5. EP7 Met 5 min Avg 

6. Valid Data Exception Tables 

The data contained in this report is based on Australian Western Standard Time.   

All averages are calculated from the one-hour data, with the exception of wind data which is based on 5-

minute average.  Averages are based on a minimum of 75% valid readings within the averaging period. 

Where data capture is low for a particular parameter, summary values (e.g. monthly maximum and 

minimum) may be based on less than 75% valid samples. The reader should use caution when interpreting 

these values as they may not be representative of conditions for the entire sample period. 
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Averaging periods of eight hours or less are reported for the start of the period, i.e. the hourly average 

02:00am is for the data collected from 2:00am to 3:00am. One-hour averages are calculated based on a 

clock hour.  

Daily averages are calculated either for a 24-hour period from midday to midday (Daily Avg 12PM) or 

based on a calendar day (Daily Avg Calendar). 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind conditions are reported 

in accordance with the requirements of AS/NZS 3580.14-2014.  Calm wind conditions are defined as wind 

speeds below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are 

given in Table 5 under “Measurement Range”. 
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3.0 Air Quality Goals 
The air quality goals for pollutants monitored at the Port of Esperance monitoring network sites are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure (NEPM) – 

2021. The air quality standards and goals are shown in the table below.  

Notes: The measurement uncertainty (as outlined in Table 5) is not considered when assessing 

exceedances of the air quality standards/goals. Exceedances are only reported for above goal values, 

based on the decimal places reported. 

Table 4: Port of Esperance Air Quality Goals 

Parameter Time Period 
Maximum 

Concentration 
Goal 

Units 
Maximum allowable 

exceedences 

PM10 1 day (calendar) 50 µg/m³ 
None 

(see note) 

PM10 1 year (calendar) 25 µg/m³ None 

 

Note: 

This table includes all valid data points that exceed the defined air quality standards. The Ambient Air 

Quality NEPM includes a provision for excluding 1-day PM10 or PM2.5 averages associated with 

“exceptional events” from the total exceedences of the Air Quality standard. The definition of an 

“exceptional event” is included below for reference. It is the responsibility of the end user of this data 

to evaluate whether any reported exceedences are associated with exceptional events and are eligible 

to be excluded from the exceedance total.  

As per the Ambient Air Quality NEPM, Exceptional event means a fire or dust occurrence that 

adversely affects air quality at a particular location, and causes an exceedance of 1 day average 

standards in excess of normal historical fluctuations and background levels, and is directly related 

to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale windblown 

dust.  
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4.0 Calibrations and Maintenance 

4.1. Units and Uncertainties 
The uncertainties for each parameter have been determined by the manufacturer’s tolerance limits 

of the equipment’s parameters, and by the data collection standard method. 

The reported uncertainties are expanded uncertainties, calculated using coverage factors which give 

a level of confidence of approximately 95%. Where an uncertainty value is not available for a particular 

parameter, the manufacturer’s stated accuracy is included, as indicated by a footnote. 

Table 5: Units and Uncertainties 

Parameter Units Resolution Uncertainty Measurement Range 

PM10 (BAM) µg/m3 1 µg/m3 

24Hr:  (5.5 % of reading + 4.0 µg/m³) (in 
range 0 - 100 µg/m³) 

Hr:  (8 % of reading + 8.0 µg/m³) 
k factor of 2.0 

0 to 1000 µg/m³ 

LDL24hr=1.0 µg/m³ 

LDLhr=4.8 µg/m³ 

Vector Wind 
Speed 

(RM Young 85000) 
m/s 0.1 m/s 

0.4 m/s or 2.0% of reading, whichever is 
greater 

K factor of 2.0 
0 m/s to 30 m/s 

Vector Wind 
Direction 

(RM Young 85000) 
deg 1 deg 

4 deg 
K factor of 2.0 

0 to 360 deg 
Starting threshold: 0 

m/s 

 

4.2. Maintenance 

4.2.1. Calibration & Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated dates.  Data 

supplied after this time is subject to further validation, to be performed at the next calibration cycle.   

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than 

scheduled maintenance visits. 

Tables 6 - 11 indicate when the particulate equipment was last maintained / calibrated.  
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“Calibration cycle” refers to the frequency of calibrations and intermediate calibration checks. The 

most frequent check or calibration is listed here. 

Table 6: EP1 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/09/2021 2 Monthly 19/05/2021 

 

Table 7: EP2 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/09/2021 2 Monthly 19/05/2021 

 

Table 8: EP3 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 13/09/2021 2 Monthly 27/07/2021 

 

Table 9: EP4 Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 13/09/2021 2 monthly 26/07/2021 
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Table 10: Site 5 BAM Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type 

Date of Last 
Calibration 

PM10 14/09/2021 Yearly 14/09/2021 

 

Table 11: EP7 MET Maintenance Table 

Parameter 
Date of Last 

Maintenance 
Maintenance Type Date of Last Calibration 

Wind Speed 
(10m) 

28/07/2021 2 Monthly 22/06/20201 

Wind Direction 
(10m) 

28/07/2021 2 Monthly 22/06/20201 

 

 

 

 

 
1 Instrument ID: 16-1381 was calibrated on 22/06/2020 and installed at the site on 18/03/2021. 
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5.0 Results 

5.1. Data Capture 
Valid data capture refers to the amount of valid data collected during the report period. It is based on 

one-hour data for all continuously monitored parameters. 

The percentage of valid data captured is calculated using the following equation: 

Valid Data capture = (Reported air quality data / Total data) x 100% 

Where: 

• Reported air quality data = Number of samples (instrument readings) which have been 

validated through a quality assured process and excludes all data errors, zero data collection 

due to calibration, equipment failures, planned and unplanned maintenance. 

• Total data = Total number of samples (instrument readings) expected for the sampling period. 

Total data is calculated based on the same averaging period as “reported air quality data” and 

the duration of the corresponding report period. e.g. for 1-hour data collected over a month 

of 31 days, the total data would be equal to 24 (1-hour samples in a day) x 31 (days in a month) 

= 744 samples.  

Table 12 displays data capture statistics for the reporting period.  Bold values in the table indicate 

data capture below 95%.  

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data 

Exception Tables in Section 6.0.  
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Table 12: Data Capture for Port of Esperance Sites 

Site Data Capture2 

EP1 99.6 

EP2 99.9 

EP3 99.9 

EP4 99.9 

Site 5 BAM 93.0 

EP7 MET 99.9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Data capture is calculated based on a 24-hour period from midday to midday 
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5.2 Air Quality Summary 

Table 13: Exceedance Summary – Port of Esperance Monitoring Network 

Station Parameter Time Period  
Value of 

Exceedence 
(µg/m³) 

Date of 
Exceedence 

EP1 PM10 
24 hour 3 - - 

Annual 4 - - 

EP2 PM10 
24 hour 3 - - 

Annual 4 - - 

EP3 PM10 
24 hour 3 - - 

Annual 4 - - 

EP4 PM10 
24 hour 3 56.0 13/09/21 

Annual 4 - - 

Site 5 BAM PM10 
24 hour 3 - - 

Annual 4 - - 

 

 

 

 

 

 

 
3 Exceedance is calculated based on 24-hour period from midnight to midnight. 

4 Exceedance is calculated based on calendar year period.  
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5.3 Tabulated data 
This section contains a summary of the data collected at the Southern Ports Authority sites during the 

reporting period.  

Table 14: Daily Average Data for PM10 Particulates (Calendar days) 

Date 
PM₁₀  (µg/m³) 

EP1 EP2 EP3 EP4 Site 5 BAM 

1-09-2021 12:00 AM 12.0 10.1 13.9 13.5 11.5 

2-09-2021 12:00 AM 10.7 10.2 12.3 11.9 9.6 

3-09-2021 12:00 AM 10.0 8.6 9.9 9.4 10.6 

4-09-2021 12:00 AM 19.0 13.8 15.2 14.0 24.8 

5-09-2021 12:00 AM 10.8 9.3 10.1 9.7 15.8 

6-09-2021 12:00 AM 16.0 12.8 15.0 14.3 12.5 

7-09-2021 12:00 AM 9.8 6.5 9.7 11.5 9.5 

8-09-2021 12:00 AM 15.2 10.8 11.9 13.1 12.6 

9-09-2021 12:00 AM 20.1 20.8 23.4 22.0 15.2 

10-09-2021 12:00 AM 12.8 11.8 13.5 11.5 12.6 

11-09-2021 12:00 AM 12.3 11.8 14.8 14.6 14.4 

12-09-2021 12:00 AM 26.0 22.8 27.8 24.9 18.6 

13-09-2021 12:00 AM 18.9 25.2 30.7 56.0 13.2 

14-09-2021 12:00 AM 20.3 21.0 24.7 31.5   

15-09-2021 12:00 AM 22.3 19.4 22.9 26.7   

16-09-2021 12:00 AM 11.3 8.7 11.3 10.4   

17-09-2021 12:00 AM 19.3 17.8 21.4 19.3 16.5 

18-09-2021 12:00 AM 15.3 13.0 17.0 16.1 9.3 

19-09-2021 12:00 AM 16.8 15.7 16.3 21.3 13.6 

20-09-2021 12:00 AM 38.9 38.5 38.0 47.3 25.2 

21-09-2021 12:00 AM 23.0 21.0 26.9 34.3 21.0 

22-09-2021 12:00 AM 20.6 18.8 13.5 13.5 19.2 

23-09-2021 12:00 AM 18.1 18.1 17.5 21.7 15.3 

24-09-2021 12:00 AM 19.9 17.6 18.1 21.4 14.8 

25-09-2021 12:00 AM 21.8 16.6 23.1 27.4 15.6 

26-09-2021 12:00 AM 21.1 17.1 20.5 20.8 18.5 

27-09-2021 12:00 AM 12.6 11.3 14.3 11.9 12.3 

28-09-2021 12:00 AM 12.0 12.0 13.4 12.1 10.4 

29-09-2021 12:00 AM 15.4 17.0 23.0 20.8 13.0 

30-09-2021 12:00 AM 13.9 13.8 15.8 16.6 13.3 
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5.4 Graphic Representations 
Validated 1 Hour data for PM10 was used to construct the following monthly graphic representations. 

 

 

Figure 2 PM10 1 Day Data (Calendar) for September 2021 
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6.0 Valid Data Exception Tables 
The tables below detail all changes made to the raw data set during the validation process. An 

explanation of reasons given in the table can be found in Appendix 2. 

Table 15: EP1 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/09/2021 
08:00 

14/09/2021 
10:00 

Scheduled 2 monthly maintenance 
followed by instrument 

stabilisation 
PM10 RG 08/10/2021 

  

Table 16: EP2 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/09/2021 
10:00 

14/09/2021 
10:00 

Scheduled 2 monthly maintenance PM10 RG 08/10/2021 

 

Table 17: EP3 Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

13/09/2021 
15:00 

13/09/2021 
15:00 

Scheduled 2 monthly maintenance PM10 RG 08/10/2021 

 

Table 18: EP4 Valid Data Exception Table 

26/08/2021 
07:00 

26/08/2021 
07:00 

Power interruption PM10 RG 08/09/2021 

13/09/2021 
12:00 

13/09/2021 
12:00 

Scheduled 2 monthly maintenance PM10 RG 08/10/2021 
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Table 19: Site 5 BAM Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

14/09/2021 
11:00 

14/09/2021 
12:00 

Scheduled yearly maintenance- 
zero filter installed 

PM10 RG 08/10/2021 

14/09/2021 
13:00 

16/09/2021 
12:00 

Zero test running PM10 RG 08/10/2021 

16/09/2021 
13:00 

14/09/2021 
14:00 

Scheduled yearly maintenance- 
zero filter removed followed by 

instrument stabilisation  
PM10 RG 08/10/2021 

 

Table 20: EP7 MET Valid Data Exception Table 

Start Date End Date Reason 
Change 
Details 

User Name 
Change 

Date 

03/09/2021 
12:40 

26/09/2021 
03:55 

Intermittent unrealistic data 
WS, WD, 

Sigma and 
WSG 

RG 08/10/2021 
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7.0 Report Summary 
 

• Percentage availability for EP1, EP2, EP3, EP4 and EP7 Met were above 95% for the reporting 

period. Percentage availability for Site 5 BAM was below 95% for the reporting period due to 

yearly maintenance.  

• Please refer to the data capture percentage Table 12 and the Valid Data Exception Tables 15 

– 20 for further details. 

• There was one exceedance recorded at EP4 site as per NEPM Ambient Air Quality Goals for 

PM10. Please refer to Table 13 for further details. 

 

 

------------------------------------------------END OF REPORT------------------------------------------------ 
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Appendix 1 - Definitions & Abbreviations 
 

µg/m³ 

Micrograms per cubic metre at standard temperature and pressure (0°C and 101.3 

kPa) 

BAM Beta Attenuation Monitor 

PM10 Particulate less than 10 microns in equivalent aerodynamic diameter 

calm 

Wind conditions where the wind speed is below the operating range of the wind 

sensor 

deg Degrees (True North) 

LDL Lower Detectable Limit 

WD Vector Wind Direction 

WS Vector Wind Speed 

WSG 

Wind speed gust. The maximum wind speed measured during a specified time 

period. 
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Appendix 2 - Explanation of Exception Table 
Beta count failure refers to a fault in the functioning of the beta attenuation monitor.  

Commissioning refers to the initial setup and calibration of the instrument when it is first installed. 

For some instruments there may be a stabilisation period before normal operation commences. 

Data affected by environmental conditions – wind speed / wind speed gust spike refers to when a 

one-off high reading occurs due to a natural occurrence such as a bird sitting on the wind sensor, or 

some other event causing the readings to spike. 

Data transmission error refers to a period of time when the instrument could not transmit data. This 

may be due to interference, or a problem with the phone line or modem. 

Equipment malfunction/instrument fault refers to a period of time when the instrument was not in 

the normal operating mode and did not measure a representative value of the existing conditions. 

Gap in data/data not available refers to a period of time when either data has been lost or could not 

be collected. 

Instrument Alarm refers to an alarm produced by the instrument. A range of alarms can be produced 

depending on how operation of the instrument is being affected. 

Instrument out of service refers to a lack of data due to an instrument being shut down for repair, 

maintenance, or factory calibration. 

Logger error refers to when an error occurs and instrument readings are not correctly recorded by 

the logger.  

Maintenance refers to a period of time when the logger / instrument was switched off due to 

maintenance. 

Power Interruption refers to no power to the station therefore no data was collected at this time. 

Stabilisation following power interruption refers to the start up period of an instrument after power 

has been restored. 

Static offset or multiplier refers to when a single offset or multiplier has been applied to the data 

between two points either to increase or decrease the measured value. 

Tape break refers to the breaking of the beta attenuation monitor sample tape during operation. 
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APPENDIX 6: BERTH 1 AND 2 SWEEPING RECORDS 

  



Date

Time 

Spent Product Ship Company

Water used 

(M3)

Water Type

Deliverd To Tracking # Where From

30 Treated Dust

3 Spodumene Kuljak Arrow Port 30 Scheme WWTP Shed 4

16/10/2020 4.5 Sulphur Port 9 Scheme Sulphur Sump Sulphur Shed

50 Treated Dust

17/10/2020 3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

18/10/2020 2.5 Sulphur Port 5 Scheme Sulphur Sump Sulphur Shed

19/10/2020 2.5 Garnet Port 4 Scheme WWTP B/2

4.5 Sulphur Port 9 Scheme Sulphur Sump Sulphur Shed

20/10/2020 1 OW Port 4 WWTP OWP

3 Sulphur Port 4 Scheme Sulphur Sump B/2

21/10/2020 2.5 Sulphur Port 5 Scheme Sulphur Sump B/2

22/10/2020 2.5 Sulphur Port 5 Scheme Sulphur Sump B/2

23/10/2020 3 Sulphur Port 6 Scheme Sulphur Sump B/2

24/10/2020 2.5 Sulphur Port 5 Scheme Sulphur Sump Sulphur Shed

3.5 Sulphur Port 7 Scheme Sulphur Sump B/2

25/10/2020 12.5 Sulphur Port 10 Scheme Sulphur Sump B/2

26/10/2020 4 Sulphur Port 7 Scheme Sulphur Sump Sulphur Shed

80 Treated Dust

27/10/2020 4 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

40 Treated Dust

28/10/2020 3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

90 Treated Dust

29/10/2020 2 Spodumene Glorious Sunlight QUBE 2 Scheme WWTP B/2

3.5 Dust Port 4 Scheme WWTP Exit gate Hughes Rd

2.5 Sulphur Port 5 Scheme Sulphur Sump Sulphur Shed

60 Treated Dust

30/10/2020 3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

80 Treated Dust

31/10/2020 3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

Berth Sweeping and Water Log ‐ Environmental Services WA 



50 Treated Dust

1/11/2020 1 OW Port 4 Treated WWTP OWP

4 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

20 Treated Dust

2/11/2020 3.5 Sulphur Port 7 Scheme Sulphur Sump Sulphur Shed

1 OW Port 4 Treated WWTP OWP

3/11/2020 3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

4/11/2020 3 Iron Ore Port 3 Scheme WWTP Shed 2

40 Treated Dust

2.5 Sulphur Port 5 Scheme Sulphur Sump Sulphur Shed

5/11/2020 1.5 Suck Water Port 2 Rain WWTP Drum Area

50 Treated Dust

4.5 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

6/11/2020 4.5 Sulphur Port 4 Scheme Sulphur Sump B/2

4.5 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

8/11/2020 1 OW Port 4 Treated WWTP OWP

0.5 Suck Water Port 1 Rain WWTP Drum Area

3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

9/11/2020 4 Suck Water Port 70 Rain WWTP Shed 4

50 Treated Dust

10/11/2020 3 Spodumene Port 40 Rain WWTP Shed 4

3.5 Sulphur Port 7 Scheme Sulphur Sump Sulphur Shed

11/11/2020 1 Fuel Port 1 Rain OWTP B/1&B/2 Fuel Sumps

12/11/2020 1 OW Port 4 Treated WWTP OWP

1 Suck Water Port 2 Rain OWTP Drum Area

2.5 Spodumene Port 35 Scheme WWTP Shed 4

2 Sulphur Port 3 Scheme Sulphur Sump Sulphur Shed

13/11/2020 1 Spodumene Port 20 Scheme WWTP Shed 4

40 Treated Dust

4 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

14/11/2020 5 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

1.5 Spodumene Port 5 Scheme WWTP Shed 4

15/11/2020 1.5 Spodumene Port 30 Scheme WWTP Shed 4



5 Port 50 Treated Disperse Reclaim

16/11/2020 1 OW Port 4 Treated WWTP OWP

4 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

40 Treated Dust

17/11/2020 70 Treated Dust

1.5 Spodumene Port 20 Scheme WWTP Shed 4

4 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

18/11/2020 3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

40 Treated Dust

19/11/2020 4 Sulphur Port 16 Rain CV40 Sulphur Shed

50 Treated Dust

2 Sulphur Port 4 Scheme Sulphur Sump Sulphur Shed

20/11/2020 4 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

80 Treated Dust

21/11/2020 4 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

40 Treated Dust

22/11/2020 4 Sulphur Port 8 Scheme Sulphur Sump Sulphur Shed

50 Rain Dust

23/11/2020 30 Rain Dust

40 Treated Dust

3.5 Sulphur Port 7 Scheme Sulphur Sump Sulphur Shed

1.5 Spodumene Port 25 Scheme WWTP Shed 4

24/11/2020 70 Treated Dust

40 Rain Dust

1.5 Spodumene Port 20 Scheme WWTP Shed 4

4.5 Grain Dust Port 2 Scheme WWTP B/1

3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

25/11/2020 1.5 Spodumene Port 20 Scheme WWTP Shed 4

3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

60 Rain Dust

26/11/2020 90 Rain Dust

3.5 Sulphur Port 7 Scheme Sulphur Sump Sulphur Shed

1.5 Spodumene Port 20 Scheme WWTP Shed 4



27/11/2020 50 Rain Dust

1.5 Spodumene Port 20 Scheme WWTP Shed 4

2 Sulphur Port 4 Scheme Sulphur Sump Sulphur Shed

29/11/2020 40 Rain Dust

1/12/2020 1 OW Port 4 Treated WWTP OWP

1.5 Spodumene Port 20 Scheme WWTP Shed 4

3/12/2020 12 Sulphur Port 4 Scheme Sulphur Sump B/2

7 Water Supply Port 20 Scheme B/2 Sulphur Sump‐Scheme

4/12/2020 4.5 Sulphur Port 10 Scheme Sulphur Sump B/2

3.5 Spodumene Port 30 Scheme WWTP Shed 4

5/12/2020 8 Sulphur Port 8 Scheme Sulphur Sump B/2

2.5 Spodumene Port 15 Scheme WWTP Shed 4

6/12/2020 5 Sulphur Port 5 Scheme Sulphur Sump B/2

2 Sulphur Port 4 Scheme Sulphur Sump Sulphur Shed

2.5 Spodumene Port 20 Scheme WWTP Shed 4

7/12/2020 1 N/C Super Valentina Port 1.5 WWTP B/2

12 Sulphur TS Golf Port 10 Scheme Sulphur Sump B/2

1.5 Sulphur Port 2 Scheme Sulphur Sump Sulphur Shed

1.5 Spodumene Port 15 Scheme WWTP Shed 4

9/12/2020 2.5 N/C Super Valentina QUBE 2 Scheme Myrup 6205369 B/2

1.5 N/C Super Valentina QUBE 6 Myrup 6205369 I/P ‐ B/2

80 Treated Dust

3 Sulphur Port 6 Scheme Sulphur Sump Sulphur Shed

10/12/2020 2.5 Sulphur Port 3 Scheme Sulphur Sump Sulphur Shed

40 Treated Dust

3.5 Spodumene Port 20 Scheme WWTP Shed 4

11/12/2020 2.5 Sulphur Port 5 Scheme Sulphur Sump Sulphur Shed

1.5 Spodumene Port 15 Scheme WWTP Shed 4

December

18/12/2020 2hr Spod LETIZIA OETKER Qube 2 S WWTP B/2

January

10/01/2021 2hr spod YVONNE Qube 2 S WWTP B/2



7/01/2021 6hr F DRY BEAM NEO Summit 6 S Myrup 6219593 B/2

6220117 B/2

31/01/2021 6hr F SN GLORY Nutrien 6 S Myrup 6224683 B/2

6223933 B/2

6223935 B/2

Febuary

16/02/2021 6hr F ANSAC WYOMING Summit 6 S Myrup 6225706 B/2

6225707 B/2

6225705 B/2

21/02/2021 6hr F PACIFIC PIONEER Summit 6 S Myrup 6230289 B/2

6230292 B/2

6230294 B/2

6230293 B/2

6230290 B/2

19/02/2021 6hr F BERGE SNOWDON CSBP 6 S Myrup 6229835 B/2

6229836 B/2

26/02/2021 6hr F ROSE HARMONY Summit 6 S Myrup 6232471 B/2

6229834 B/2

March

1/03/2021 6hr F KANGTING Summit 6 S Myrup 6230290 B/2

6230289 B/2

3/03/2021 2hr Spod YANGTZE FLOURISH Qube 2 S WWTP B/2

16/03/2021 8hr N/C JANNES Qube 8 S Myrup 6236510 B/2

18/03/2021 6hr F MOONBRIGHT SW CSBP 6 S Myrup 6232472 B/2

6238132 B/2

April

11/04/2021 2hr Spod VOGE EMMA Qube 2 S WWTP B/2

11/04/2021 8hr N/C VOGE EMMA Qube 8 S Myrup B/2

6244116 B/2



6244113 B/2

8/04/2021 6hr F OLIVIA CSBP 6 S Myrup 6238135 B/2

6238134 B/2

3/04/2021 6hr F EASTGATE CSBP 6 S Myrup 6242686 B/2

22/04/2021 6hr F DANCEWOOD SW NUTRIEN AG 6 S Myrup 6247886 B/2

6247888 B/2

27/04/2021 6hr F FUAT BEY CSBP 6 S Myrup 6249326 B/2

6248086 B/2

6249328 B/2

6249327 B/2

May

14/05/2021 6hr F DALARNA Summit 6 S Myrup 6253818 B/2

6253819 B/2

23/05/2021 2hr Spod ECO DESTINY Qube 2 S WWTP B/2

June

30/05/2021 6hr F KULTUS COVE CSBP 6 S Myrup 6258937 B/2

6254728 B/2

6254729 B/2

6254730 B/2

6254731 B/2

6258936 B/2

6258935 B/2

6/06/2021 6hr F HU PO HAI Summit 6 S Myrup 6260571 B/2

6260572 B/2

4/06/2021 6hr F ROSE HARMONY NUTRIEN AG 6 S Myrup 6260497 B/2

6260499 B/2

6260498 B/2

6260500 B/2

12/06/2021 8hr N/C AAL GENOA Qube 8 S Myrup 6260592 B/2

6260573 B/2

18/06/2021 6hr F VENTURE DYLAN CSBP 6 S Myrup 6263243 B/2



6263242 B/2

July

14/07/2021 2hr Spod PULANG TALA Qube 2 S WWTP B/2

25/07/2021 3 N/C NEW HISTORY Qube 2 S Myrup 6275757 B/2

30/07/2021 3 N/C ORIENTAL SPIRIT Qube 2 s Myrup 6273405 B/2

6275756 B/2

August

24/08/2021 2hr Spod CHIPOL TAIHU Qube 2 S WWTP B/2

22/08/2021 3 N/C SILVER LADY Qube 1 s Myrup 6296746 B/2

September

17/09/2021 2hr Spod PAN OPTIMUM Qube 2 S WWTP B/2

25/09/2021 4 N/C POTTERSGRACHT 4 s Myrup 6296746 B/2



Date Time Spent Product Ship Company
Water used 

(M3)

Water Type
Deliverd To Tracking # Where From

24/12/2021 1.5 N/C AGIOS NIKOLAOS  SPA 1.5 N/C Myrup 6208306 Berth 2

7/01/2021 1.5 hours C / R TS Bravo SPA 1.2 S Myrup 6210983 Berth 2

10/01/2021 8 hours G/D Royal Chiba SPA 2 S CBH Berth 1

29/01/2021 1.5 hours Fertiliser RSN Glory SPA 1.5 S WWTP Berth 2

10/02/2021 4.5 Sulphur Venture Dylan SPA Scheme WWTP Berth 2

11/02/2021 3 Sulphur Venture Dylan SPA Scheme WWTP Berth 2

12/02/2021 2.5 Sulphur Venture Dylan SPA Scheme WWTP Berth 2

12/02/2021 2.5 Sulphur Venture Dylan SPA Scheme WWTP Berth 2

13/02/2021 2 Sulphur Venture Dylan SPA Scheme WWTP Berth 2

13/02/2021 8 Sulphur Venture Dylan SPA Scheme WWTP Berth 2

14/02/2021 6 Sulphur Venture Dylan SPA Scheme WWTP Berth 2

17/02/2021 2.5 Sulphur Venture Dylan SPA Scheme WWTP Berth 2

17/02/2021 3 Sulphur Venture Dylan SPA Scheme WWTP Berth 2
18/02/2021 4.5 Rain Water ‐ SPA WWTP Berth 2

18/02/2021 3 Rain Water ‐ SPA WWTP Berth 1

15/03/2021 6.5 OW SPA OWS Berth 2

16/03/2021 2.5 C/R SPA WWTP Berth 2

16/03/2021 2 C/R SPA WWTP Berth 2

18/03/2021 11.5 Treated SPA WWTP Berth 2

18/03/2021 3 N/C Jannes SPA Myrup 6237609 Berth 2

18/03/2021 2 N/C SPA 3 N/C Myrup 6237609 Berth 2

30/03/2021 5 Spod SPA C WWTP Shed 4

13/04/2021 5.5 C/R Voge Emma SPA 15 C/R WWTP Berth 2

                         Berth  Sweeping & Water Log ‐ Cleanaway Industrial Solutions



18/04/2021 2 Sulphur TIENTSIN SPA 2 Scheme WWTP Berth 2

18/04/2021 2 Sulphur TIENTSIN SPA 2 Scheme WWTP Berth 2

19/04/2021 2 Sulphur TIENTSIN SPA 2 Scheme WWTP Berth 2

19/04/2021 2.5 Sulphur TIENTSIN SPA 2.5 Scheme WWTP Berth 2

20/04/2021 2 Sulphur TIENTSIN SPA 2 Scheme WWTP Berth 2

20/04/2021 3 Sulphur TIENTSIN SPA 3 Scheme WWTP Berth 2

21/04/2021 7 Sulphur TIENTSIN SPA 7 Scheme WWTP Berth 2
21/04/2021 3 Sulphur TIENTSIN SPA 3 Scheme WWTP Berth 2

22/04/2021 10.5 Sulphur TIENTSIN SPA 10 Scheme WWTP Berth 2

29/04/2021 2 C/R ‐ SPA 9 C / R WWTP Berth 2

30/04/2021 2 C/R ‐ SPA 13 C / R WWTP Berth 1

4/05/2021 7 Sulphur ‐ SPA 6 C WWTP CV 40 / B2

15/05/2021 2 Sulphur Pan Nova SPA 2 S WWTP Berth 2

16/05/2021 2 Sulphur Pan Nova SPA 2 S WWTP Berth 2

17/05/2021 4.5 Sulphur Pan Nova SPA 4 S WWTP Berth 2

18/05/2021 2 Sulphur Pan Nova SPA 2 S WWTP Berth 2

18/05/2021 3 Sulphur Pan Nova SPA 3 S WWTP Berth 2

19/05/2021 7 Sulphur Pan Nova SPA 7 S WWTP Berth 2

19/05/2021 7 Sulphur Pan Nova SPA 7 S WWTP Berth 2

15/06/2021 2 OW NA Spa 1 C OWS NA Berth 1/2

15/06/2021 4 sulphur NA SPA 2 C WWTP NA CV40

19/06/2021 4 sulphur NA SPA 2 C WWTP NA CV40

21/06/2021 1 OW NA SPA 0 C OWS NA Berth 1

24/06/2021 4 C/W NA SPA 0 C IBC NA Berth 2

27/06/2021 6 sulphur NA SPA 3 C WWTP NA CV40

29/06/2021 1   sulphur Pan Optimum       SPA 2 T      WWTP        NA      Berth 2

29/06/2021 1   sulphur Pan Optimum       SPA 2 T WWTP NA Berth 2

30/06/2021 1 sulphur Pan Optimum SPA 2 T WWTP NA Berth 2

2/08/2021 2 sulphur Medi Portland SPA 2 S WWTP Berth 2

3/08/2021 2 sulphur Medi Portland SPA 2 S WWTP Berth 2

4/08/2021 4.5 sulphur Medi Portland SPA 4 S WWTP Berth 2

5/08/2021 3 sulphur Medi Portland SPA 2 S WWTP Berth 2



6/08/2021 4 sulphur Medi Portland SPA 4 S WWTP Berth 2

7/08/2021 9 sulphur Medi Portland SPA 7 S WWTP Berth 2

8/08/2021 12 sulphur Medi Portland SPA 8 S WWTP Berth 2

9/09/2021 2 sulphur Pan Optimum SPA 2 S WWTP Berth 2

10/09/2021 4 sulphur Pan Optimum SPA 3 S WWTP Berth 2

11/09/2021 11 sulphur Pan Optimum SPA 8 S WWTP Berth 2

12/09/2021 10 sulphur Pan Optimum SPA 8 S WWTP Berth 2

13/09/2021 12 sulphur Pan Optimum SPA 12 S WWTP Berth 2

14/09/2021 12.5 sulphur Pan Optimum SPA 12 S WWTP Berth 2
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APPENDIX 7:  MAINTENANCE CLEANING RECORDS OF INTERCEPTOR PITS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel: RIJN Confidence      Date: 02/10/2020
            

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Time 
Emptied 

Empty Location 
Residues 

M3 

1     

2 2000L 01.00 Myrup 0.001 

3 2000L 01.20 Myrup 0.001 

4 2000L 01.40 Myrup 0.001 

Totals 6000L   0.003 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel: Super Valentina      Date: 07/12/2020
            

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Time 
Emptied 

Empty Location 
Residues 

M3 

1     

2 3000L 23.00 General Waste Sump 0.5 

3 3000L 23.00 General Waste Sump 0.5 

4 3000L 23.00 General Waste Sump 0.5 

Totals 9000L   1.5 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel: Super Valentina      Date: 09/12/2020
            

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Time 
Emptied 

Empty Location 
Residues 

M3 

1     

2 2000L 17.30 Myrup 0.01 

3 1500L 18.00 Myrup 0.01 

4 1500L 18.15 Myrup 0.01 

Totals 5000L   0.03 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 



 
B1 & B2 IP / DRAIN CLEANING LOG 

 
PRE - LOADING    POST-LOADING    GENERAL CLEAN 
 

Vessel:     Date:   

Drain 
Number 

Water Volume 
Removed (Litres) 

Time 
Emptied 

Empty Location 
Residues 

M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Totals     

I/Pit Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location Residues  

1     

2     

3     

4     

Totals     

 

  Comments 
Drain & I/P clean as per SPA Environmental licensing requirement 

 

Agios Nikolaos 

Gen Wash Sump

Gen Wash Sump

Gen Wash Sump

1800

1830

1900

3000

2500

3000

8500

.05

.05

.05

23-12-2020



 
B1 & B2 IP / DRAIN CLEANING LOG 

 
PRE - LOADING    POST-LOADING    GENERAL CLEAN 
 

Vessel:     Date:   

Drain 
Number 

Water Volume 
Removed (Litres) 

Time 
Emptied 

Empty Location 
Residues 

M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Totals     

I/Pit Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location Residues  

1     

2     

3     

4     

Totals     

 

  Comments 
Drain & I/P clean as per SPA Environmental licensing requirement 

 

Agios Nikolaos 

1800
1830

1900

400

400
400

1200

Myrup
Myrup
Myrup .05

.05

.05

24-12-2020



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel: MV Jannes      Date: 18/3/2021 
           

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Date 
Emptied 

Empty Location 
Residues 

M3 

1     

2 3000 
18/3/2021 

Myrup 0.01 

3 3000 
18/3/2021 

Myrup 0.01 

4 5000 
18/3/2021 

Myrup 0.01 

Totals 11000   0.03 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 



B1 & B2 IP / DRAIN CLEANING LOG CLEANAWAY
<PRE - LOADINGS POST-LOADING GENERAL CLEAN

Vessel; NioGcg

Making a sustainablefuture possible

Drain
Number

Water Volume
Removed (Litres)

Time
Emptied Empty Location Residues

M3

1 I'ZOO wco
1a ^ooo
2 'S'gDO c&o
3 6 em aSEo
4

5

6

7

Trestle leg

Totals

l/PIt Number
Water Volume

Removed (Litres)
Time

Emptied Empty Location Residues

1

2
(

3
1
1

1

4
1

Totals

Comments
Drain & l/P clean as per SPA Environmental licensing requirement



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel: MV Voge Emma       Date: 16/04/2021

            

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Date 
Emptied 

Empty Location 
Residues 

M3 

1     

2 3000 
 

Myrup 0.01 

3 4000 
 

Myrup 0.01 

4 7000 
 

Myrup 0.01 

Totals 14000   0.03 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 



B1 & B2 IP / DRAIN CLEANING LOG CLEMAWAY
PRE - LOADi^ POST-LOADING GENERAL CLEAN

'rl^OPv Date: \\/0b/^

Making n sustainable/uture possible

Drain
Number

Water Volume
Removed (Litres)

Time
Emptied Empty Location Residues

M3

1 SOCOL otco
1a

/  ̂

2 fiOOOL. ObSO \ I w

3 xx Li

4 l+OOOL. a7£0 t\ L\

5 3DOOL.
6

7

Trestle leg

Totals OjD odo L
l/PIt Number

Water Volume
Removed (Litres)

Time
Emptied Empty Location Residues

1

2

3

4

Totals

Comments
Drain & l/P clean as per SPA Environmental licensing requirement



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel:  MV AAL Genoa     Date: 16/06/2021

            

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Date 
Emptied 

Empty Location 
Residues 

M3 

1     

2 2500 
16/06/2021  

Myrup 0.01 

3 3000 
16/06/2021  

Myrup 0.01 

4 4500 
16/06/2021  

Myrup 0.01 

Totals 10000   0.03 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 



B1 & B2 IP / DRAIN CLEANING LOG CLEANAWAY
PRE - LOADING CiS^SIzLOADlS^ GENERAL CLEAN Mailing a sustalnafile/uture ccssiCile

Vessel: Date:

Drain
Number

Water Volume
Removed (Litres)

Time
Emptied Empty Location Residues

M3

1

1a

2

3 l6>'Z.a —1

4

5
iJa&Le ^rrvfs

6
^  1

7 1  looc
Trestle leg

Totals

I/Pit Number
Water Volume

Removed (Litres)
Time

Emptied Empty Location Residues

1

2

3

4

Totals

Comments
Drain & l/P clean as per SPA Environmental licensing requirement



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel: MV New History      Date: 26/07/2021

            

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Date 
Emptied 

Empty Location 
Residues 

M3 

1     

2 1000 
26/07/2021  

Myrup 0.01 

3 1000 
26/07/2021  

Myrup 0.01 

4 2000 
26/07/2021  

Myrup 0.01 

Totals 4000   0.03 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 



B1 & B2 IP / DRAIN CLEANING LOG CLEANAWAY
PRE - LOADING POST>LOADING GENERAL CLEAN

Mailing a sustoinablefucm possible

Drain
Number

Water Volume
Removed (Litres)

Time
Emptied Empty Location Residues

M3

1

1a

2

3 o --

4

5 o
6

7 o
Trestle leg

Totals

I/Pit Number
Water Volume

Removed (Litres)
Time

Emptied Empty Location Residues

1

2

3

4

Totals

Comments
Drain & l/P clean as per SPA Environmental licensing requirement



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel: MV Oriental Spirit       Date: 1/08/2021

            

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Date 
Emptied 

Empty Location 
Residues 

M3 

1     

2 2000 
1/08/2021  

Myrup 0.01 

3 3000 
1/08/2021  

Myrup 0.01 

4 7000 
1/08/2021  

Myrup 0.01 

Totals 12000   0.03 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 



B1 & B2 IP / DRAIN CLEANING LOG ClIANAWAY
PRE - LOADING POST-LOADING GENERAL CLEAN

Date: ^2\

Making a sustainaOle fuoae possible

Drain
Number

Water Volume
Removed (Litres)

Time
Emptied Empty Location Residues

M3

1

1a

2

3 2 ̂ oo
4 iA/kJ
5

/

6

7

Trestle leg

Totals

I/Pit Number
Water Volume

Removed (Litres)
Time

Emptied Empty Location Residues

1

2

3

4

Totals

Comments
Drain & l/P clean as per SPA Environmental licensing requirement



,  ■¥
V, -j-.-An.t,

r.

V- ■■



B1 & B2 IP / DRAIN CLEANING LOG CLEAMAVi//\y
PRE - LOADING POST-LOADING GENERAL CLEAN

Vessel: fbVto>G^dnV - Date: ^ ^

Making a sustainable/uture possible

Drain
Number

Water Volume
Removed (Litres)

Time
Emptied Empty Location Residues

MS

1 7.000)
la 5STo Co' A RcC-fo-lWx.
2 7^S1 AM. ^<ec\e2iAW^ .
3 7i^-i Am.

4

5

6  ̂

7

Trestle leg

Totals

I/Pit Number
Water Volume

Removed (Litres)
Time

Emptied Empty Location Residues

1

2

3

4 A

Totals
■ tj'

Comments
Drain & I/P clean as per SPA Environmental licensing requirement



 
B1 & B2 IP/DRAIN CLEANING LOG 

 

 

 

Vessel: MV Pottersgracht       Date: 28/09/2021

            

Drain Number 
Water Volume 

Removed (Litres) 
Time 

Emptied 
Empty Location 

Residues 
M3 

1     

1a     

2     

3     

4     

5     

6     

7     

Trestle leg       

Grid 1     

Grid 2     

Grid 3     

Grid     

Totals     

Interceptor Pit 
Number 

Water Volume 
Removed (Litres) 

Date 
Emptied 

Empty Location 
Residues 

M3 

1     

2 2000 
28/09/2021 

Myrup 0.01 

3 Nil 
28/09/2021 

Myrup 0.01 

4 Nil 
28/09/2021 

Myrup 0.01 

Totals 2000   0.03 

Drain & I/P clean as per SPA Environmental licensing requirement 

JOB 
DUMP LOCATION 

PRE-LOADING 
GENERAL WASTE 

POST-LOADING 
MYRUP 

GENERAL CLEAN 
GENERAL WASTE 
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APPENDIX 8:  STORMWATER LABORATORY REPORTS 

 

 

  



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2011950

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact CATHERINE FIELD Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-116 Date Samples Received : 30-Oct-2020 10:50

:Order number 7481 Date Analysis Commenced : 05-Nov-2020

:C-O-C number ---- Issue Date : 11-Nov-2020 12:57

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20

4:No. of samples received

4:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 3:Page

Work Order :

:Client

EP2011950

ENV19-116:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :



3 of 3:Page

Work Order :

:Client

EP2011950

ENV19-116:Project

Southern Ports Authority

Analytical Results

----Sump 4Sump 3Sump 2Sump 1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----29-Oct-2020 10:0029-Oct-2020 09:4529-Oct-2020 09:4029-Oct-2020 09:30Client sampling date / time

--------EP2011950-004EP2011950-003EP2011950-002EP2011950-001UnitLORCAS NumberCompound

Result Result Result Result ----

EA005P: pH by PC Titrator

6.72 7.87 7.74 6.78 ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

321 1510 1000 958 ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

41 13 <5 <5 ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

8Sulfur as S 85 128 118 ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper <0.001 0.002 0.012 ----mg/L0.0017440-50-8

0.006Lithium 0.011 0.020 0.054 ----mg/L0.0017439-93-2

0.005Nickel 0.020 0.324 2.68 ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.06Ammonia as N 0.64 0.48 0.50 ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 2.16 1.24 3.49 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.2 1.2 1.3 1.7 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.2^ 3.4 2.5 5.2 ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.27 0.06 0.10 0.74 ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EP2012573

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact CATHERINE FIELD Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-120 Date Samples Received : 12-Nov-2020 11:05

:Order number REQ #7488 Date Analysis Commenced : 17-Nov-2020

:C-O-C number ---- Issue Date : 19-Nov-2020 17:58

Sampler : Alex Leonard, NATASHA NORRISH

Site : ----

Quote number : EP/573/19 V2

7:No. of samples received

7:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2012573

ENV19-120:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Work Order :

:Client

EP2012573

ENV19-120:Project

Southern Ports Authority

Analytical Results

Sump 2Sump 1Drain 3Drain 2Drain 1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

11-Nov-2020 10:0011-Nov-2020 10:0011-Nov-2020 06:3011-Nov-2020 06:3011-Nov-2020 06:30Client sampling date / time

EP2012573-005EP2012573-004EP2012573-003EP2012573-002EP2012573-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

7.72 7.07 7.74 6.96 7.24pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

372 367 1500 350 232mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

<5 <5 8 23 60mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

10Sulfur as S 10 41 12 25mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.002Copper 0.001 0.003 <0.001 0.015mg/L0.0017440-50-8

<0.001Lithium 0.002 0.011 0.003 0.029mg/L0.0017439-93-2

0.002Nickel 0.010 0.010 0.051 0.251mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.04 0.01 0.04 0.03mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.09 0.06 0.02 0.05 0.38mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.3 0.2 0.2 0.4 0.3mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.4^ 0.3 0.2 0.4 0.7mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.02 0.07 0.06 0.09mg/L0.01----Total Phosphorus as P
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Work Order :

:Client

EP2012573

ENV19-120:Project

Southern Ports Authority

Analytical Results

------------Sump 4Sump 3Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------11-Nov-2020 10:0011-Nov-2020 10:00Client sampling date / time

------------------------EP2012573-007EP2012573-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

6.83 6.22 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

156 711 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

5 8 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

18Sulfur as S 110 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.004Copper 0.014 ---- ---- ----mg/L0.0017440-50-8

0.007Lithium 0.044 ---- ---- ----mg/L0.0017439-93-2

0.309Nickel 2.58 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.05Ammonia as N 0.54 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.44 1.40 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 1.1 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.6^ 2.5 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.07 1.33 ---- ---- ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2014249

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact CATHERINE FIELD Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-127 Date Samples Received : 17-Dec-2020 11:20

:Order number REQ #8006 Date Analysis Commenced : 22-Dec-2020

:C-O-C number ---- Issue Date : 29-Dec-2020 22:17

Sampler : Alex Leonard, NATASHA NORRISH

Site : ----

Quote number : EP/573/19 V2

2:No. of samples received

2:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Daniel Fisher Inorganics Analyst Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2014249

ENV19-127:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

TDS by method EA-015 may bias high for sample #1 due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l
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Work Order :

:Client

EP2014249

ENV19-127:Project

Southern Ports Authority

Analytical Results

------------Sump 2Sump 1Sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------16-Dec-2020 10:3016-Dec-2020 10:30Sampling date / time

------------------------EP2014249-002EP2014249-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

6.76 6.83 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

672 649 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

160 29 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

9Sulfur as S 52 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.001Copper 0.133 ---- ---- ----mg/L0.0017440-50-8

0.010Lithium 0.021 ---- ---- ----mg/L0.0017439-93-2

0.014Nickel 0.631 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.45Ammonia as N 2.93 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

6.2 9.2 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

6.2^ 9.2 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

1.49 0.37 ---- ---- ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EP2100993

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact CATHERINE FIELD Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-135 Date Samples Received : 01-Feb-2021 11:15

:Order number REQ# 8024 Date Analysis Commenced : 01-Feb-2021

:C-O-C number ---- Issue Date : 03-Feb-2021 16:50

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20

6:No. of samples received

6:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2100993

ENV19-135:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Work Order :

:Client

EP2100993

ENV19-135:Project

Southern Ports Authority

Analytical Results

Sump 4Sump 3Sump 2Sump 1Drain 2Sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jan-2021 00:0027-Jan-2021 00:0027-Jan-2021 00:0027-Jan-2021 00:0027-Jan-2021 00:00Sampling date / time

EP2100993-005EP2100993-004EP2100993-003EP2100993-002EP2100993-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

6.74 6.82 7.04 6.98 6.74pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

179 410 522 940 1110mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

136 104 100 77 8mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

10Sulfur as S 18 36 100 139mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.004Copper 0.002 0.033 0.024 0.001mg/L0.0017440-50-8

0.004Lithium 0.009 0.005 0.018 0.035mg/L0.0017439-93-2

0.011Nickel 0.048 0.113 1.08 1.92mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.12Ammonia as N 0.26 1.51 3.20 12.1mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.29 0.35 2.00 4.11 0.11mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.2 3.2 6.5 14.4 13.8mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.5^ 3.6 8.5 18.5 13.9mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.19 0.66 0.88 0.84 1.99mg/L0.01----Total Phosphorus as P
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Work Order :

:Client

EP2100993

ENV19-135:Project

Southern Ports Authority

Analytical Results

----------------Drain 3Sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------27-Jan-2021 00:00Sampling date / time

--------------------------------EP2100993-006UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EA005P: pH by PC Titrator

7.41 ---- ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

962 ---- ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

62 ---- ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

23Sulfur as S ---- ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.008Copper ---- ---- ---- ----mg/L0.0017440-50-8

0.007Lithium ---- ---- ---- ----mg/L0.0017439-93-2

0.040Nickel ---- ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N ---- ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.83 ---- ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.3 ---- ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

2.1^ ---- ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.43 ---- ---- ---- ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2101963

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact CATHERINE FIELD Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-140 Date Samples Received : 25-Feb-2021 11:15

:Order number REQ#8037 Date Analysis Commenced : 26-Feb-2021

:C-O-C number ---- Issue Date : 04-Mar-2021 16:15

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20

4:No. of samples received

4:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Daniel Fisher Inorganics Analyst Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2101963

ENV19-140:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EK059G (Nitrate and Nitrite as NOx) LOR raised for NOx on sample #001 due to possible sample matrix interference.l
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Work Order :

:Client

EP2101963

ENV19-140:Project

Southern Ports Authority

Analytical Results

----Sump 4Sump 3Sump 2Sump 1Sample IDSub-Matrix: WATER

 (Matrix: WATER)

----24-Feb-2021 00:0024-Feb-2021 00:0024-Feb-2021 00:0024-Feb-2021 00:00Sampling date / time

--------EP2101963-004EP2101963-003EP2101963-002EP2101963-001UnitLORCAS NumberCompound

Result Result Result Result ----

EA005P: pH by PC Titrator

7.19 6.97 6.73 4.89 ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

728 282 425 927 ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

108 33 <5 <5 ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

9Sulfur as S 26 47 118 ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper 0.008 0.019 0.009 ----mg/L0.0017440-50-8

0.007Lithium 0.011 0.017 0.036 ----mg/L0.0017439-93-2

0.263Nickel 0.130 1.15 3.10 ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

8.53Ammonia as N 8.58 14.1 14.6 ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.05 <0.01 1.25 1.64 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

11.1 11.3 15.3 16.4 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

11.1^ 11.3 16.6 18.0 ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.15 8.21 18.6 13.3 ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EP2104032

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact Alex Leonard Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-149 Date Samples Received : 14-Apr-2021 10:20

:Order number ---- Date Analysis Commenced : 15-Apr-2021

:C-O-C number ---- Issue Date : 21-Apr-2021 17:30

Sampler : Alex Leonard

Site : ----

Quote number : EP/579/20

7:No. of samples received

7:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2104032

ENV19-149:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l
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Work Order :

:Client

EP2104032

ENV19-149:Project

Southern Ports Authority

Analytical Results

Sump 2Sump 1Drain 3Drain 2Drain 1Sample IDSub-Matrix: WATER

 (Matrix: WATER)

13-Apr-2021 09:3013-Apr-2021 09:3012-Apr-2021 09:3012-Apr-2021 09:3012-Apr-2021 09:30Sampling date / time

EP2104032-005EP2104032-004EP2104032-003EP2104032-002EP2104032-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

7.63 7.12 7.58 7.38 7.60pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

166 68 173 104 270mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

15 27 9 44 222mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

4Sulfur as S 2 6 3 19mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.003Copper 0.001 0.004 0.002 0.006mg/L0.0017440-50-8

<0.001Lithium 0.002 0.005 0.002 0.006mg/L0.0017439-93-2

0.001Nickel 0.002 0.010 0.023 0.121mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.04Ammonia as N 0.08 0.05 0.26 5.10mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.06 0.07 0.23 0.08 0.89mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.4 0.4 0.5 1.2 25.0mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.5^ 0.5 0.7 1.3 25.9mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.13 0.14 0.28 0.29 2.39mg/L0.01----Total Phosphorus as P
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Work Order :

:Client

EP2104032

ENV19-149:Project

Southern Ports Authority

Analytical Results

------------Sump 4Sump 3Sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------13-Apr-2021 09:3013-Apr-2021 09:30Sampling date / time

------------------------EP2104032-007EP2104032-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.67 7.03 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

745 457 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

<5 40 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

85Sulfur as S 56 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.023Copper 0.010 ---- ---- ----mg/L0.0017440-50-8

0.023Lithium 0.023 ---- ---- ----mg/L0.0017439-93-2

1.55Nickel 0.900 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

58.2Ammonia as N 21.2 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

4.37 4.95 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

230 79.1 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

234^ 84.0 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

9.37 4.84 ---- ---- ----mg/L0.01----Total Phosphorus as P
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EP2105101

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact Alex Leonard Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-155 Date Samples Received : 07-May-2021 12:55

:Order number 8365 Date Analysis Commenced : 11-May-2021

:C-O-C number ---- Issue Date : 14-May-2021 16:33

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20

7:No. of samples received

7:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Daniel Fisher Inorganics Analyst Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2105101

ENV19-155:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EA015H (Total Dissolved Solids): Sample #1 and #2 residue weight is outside the acceptance criteria utilised by ALS quality guidance, however due to insufficient sample volume confirmation by repeat analysis 

cannot be performed. Scrutinise results accordingly.

l

TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l
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Work Order :

:Client

EP2105101

ENV19-155:Project

Southern Ports Authority

Analytical Results

Sump 2Sump 1Drain 3Drain 2Drain 1Sample IDSub-Matrix: WATER

 (Matrix: WATER)

05-May-2021 11:0005-May-2021 11:0005-May-2021 09:3005-May-2021 09:3005-May-2021 09:30Sampling date / time

EP2105101-005EP2105101-004EP2105101-003EP2105101-002EP2105101-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

7.45 7.05 7.41 6.99 8.04pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

68 39 85 104 165mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

<5 16 72 122 130mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

1Sulfur as S 1 3 6 18mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.002Copper 0.001 0.002 0.003 0.006mg/L0.0017440-50-8

<0.001Lithium 0.002 0.003 0.009 0.004mg/L0.0017439-93-2

0.001Nickel 0.002 0.007 0.025 0.156mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.05Ammonia as N 0.08 0.06 1.98 12.2mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.03 0.06 0.11 0.21 0.76mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.2 0.3 6.4 23.0mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.2^ 0.3 0.4 6.6 23.8mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.06 0.06 0.14 0.39 1.31mg/L0.01----Total Phosphorus as P
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Work Order :

:Client

EP2105101

ENV19-155:Project

Southern Ports Authority

Analytical Results

------------Sump 4Sump 3Sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------05-May-2021 11:0005-May-2021 11:00Sampling date / time

------------------------EP2105101-007EP2105101-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.07 7.59 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

1150 742 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

<5 <5 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

154Sulfur as S 122 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.020Copper 0.010 ---- ---- ----mg/L0.0017440-50-8

0.022Lithium 0.019 ---- ---- ----mg/L0.0017439-93-2

1.58Nickel 1.17 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

11.2Ammonia as N 88.1 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

9.03 12.5 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

20.8 149 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

29.8^ 162 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

2.34 4.33 ---- ---- ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EP2106432

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact Alex Leonard Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-163 Date Samples Received : 04-Jun-2021 11:45

:Order number SP PoE 8378 Date Analysis Commenced : 09-Jun-2021

:C-O-C number ---- Issue Date : 14-Jun-2021 22:05

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20_V3

7:No. of samples received

7:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2106432

ENV19-163:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Work Order :

:Client

EP2106432

ENV19-163:Project

Southern Ports Authority

Analytical Results

Sump 2Sump 1Drain 3Drain 2Drain 1Sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-Jun-2021 10:3003-Jun-2021 10:3003-Jun-2021 10:3003-Jun-2021 10:3003-Jun-2021 10:30Sampling date / time

EP2106432-005EP2106432-004EP2106432-003EP2106432-002EP2106432-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

7.71 7.39 7.49 8.11 8.67pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

76 64 79 104 200mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

23 18 15 159 210mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

2Sulfur as S 3 3 3 19mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.004Copper 0.002 0.003 0.002 0.009mg/L0.0017440-50-8

0.001Lithium 0.002 0.002 0.002 0.005mg/L0.0017439-93-2

0.003Nickel 0.004 0.013 0.016 0.030mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.11Ammonia as N 0.21 0.13 1.98 17.6mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.06 0.12 0.13 0.14 0.44mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.6 0.7 0.6 30.2 44.2mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.7^ 0.8 0.7 30.3 44.6mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.04 0.07 0.11 0.44 1.14mg/L0.01----Total Phosphorus as P
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Work Order :

:Client

EP2106432

ENV19-163:Project

Southern Ports Authority

Analytical Results

------------Sump 4Sump 3Sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------03-Jun-2021 10:3003-Jun-2021 10:30Sampling date / time

------------------------EP2106432-007EP2106432-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.45 6.97 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

27900 14900 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

<5 11 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

782Sulfur as S 474 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.015Copper 0.003 ---- ---- ----mg/L0.0017440-50-8

0.177Lithium 0.105 ---- ---- ----mg/L0.0017439-93-2

0.843Nickel 1.62 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

4.32Ammonia as N 19.6 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

2.37 2.80 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

6.9 24.4 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

9.3^ 27.2 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

1.69 2.04 ---- ---- ----mg/L0.01----Total Phosphorus as P
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EP2108185

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact Alex Leonard Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-173 Date Samples Received : 19-Jul-2021 11:50

:Order number 8395 Date Analysis Commenced : 20-Jul-2021

:C-O-C number ---- Issue Date : 26-Jul-2021 13:53

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20_V3

7:No. of samples received

7:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2108185

ENV19-173:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EG020: Copper LOR for samples EP2108185-006 and 007 raised due to high TDS content.l
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Work Order :

:Client

EP2108185

ENV19-173:Project

Southern Ports Authority

Analytical Results

Sump 2Sump 1Drain 3Drain 2Drain 1Sample IDSub-Matrix: WATER

 (Matrix: WATER)

15-Jul-2021 12:3015-Jul-2021 12:3015-Jul-2021 12:3015-Jul-2021 12:3015-Jul-2021 12:30Sampling date / time

EP2108185-005EP2108185-004EP2108185-003EP2108185-002EP2108185-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

8.08 7.54 8.13 7.23 7.42pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

53 48 16400 77 213mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

9 36 20 58 188mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

1Sulfur as S 1 434 2 29mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper <0.001 <0.001 0.001 0.004mg/L0.0017440-50-8

<0.001Lithium 0.002 0.022 0.002 0.004mg/L0.0017439-93-2

0.001Nickel 0.001 0.007 0.007 0.168mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.04Ammonia as N 0.06 0.05 0.18 3.37mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.03 0.03 0.03 0.10 0.55mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.2 0.2 1.1 4.4mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.2^ 0.2 0.2 1.2 5.0mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.04 0.05 0.06 0.14 0.47mg/L0.01----Total Phosphorus as P
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Work Order :

:Client

EP2108185

ENV19-173:Project

Southern Ports Authority

Analytical Results

------------Sump 4Sump 3Sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------15-Jul-2021 12:3015-Jul-2021 12:30Sampling date / time

------------------------EP2108185-007EP2108185-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.84 7.40 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

33900 21900 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

10 161 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

910Sulfur as S 617 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.005Copper <0.005 ---- ---- ----mg/L0.0017440-50-8

0.160Lithium 0.102 ---- ---- ----mg/L0.0017439-93-2

0.081Nickel 0.382 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

10.7Ammonia as N 22.6 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.50 2.02 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

11.1 22.7 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

11.6^ 24.7 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.41 0.98 ---- ---- ----mg/L0.01----Total Phosphorus as P
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2110213

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact Alex Leonard Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-181 Date Samples Received : 02-Sep-2021 11:10

:Order number 8812 Date Analysis Commenced : 03-Sep-2021

:C-O-C number ---- Issue Date : 09-Sep-2021 16:13

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20_V3

5:No. of samples received

5:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2110213

ENV19-181:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l



3 of 3:Page

Work Order :

:Client

EP2110213

ENV19-181:Project

Southern Ports Authority

Analytical Results

Sump 2Sump 1Drain 3Drain 2Drain 1Sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Aug-2021 07:3027-Aug-2021 07:3027-Aug-2021 07:3027-Aug-2021 07:3027-Aug-2021 07:30Sampling date / time

EP2110213-005EP2110213-004EP2110213-003EP2110213-002EP2110213-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

7.39 7.26 7.40 6.98 7.40pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

92 80 106 209 276mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

19 58 20 283 167mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

2Sulfur as S 2 2 4 29mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper <0.001 0.001 0.001 0.015mg/L0.0017440-50-8

<0.001Lithium 0.002 0.001 0.003 0.005mg/L0.0017439-93-2

0.001Nickel 0.002 0.010 0.019 0.211mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N 0.02 0.03 0.20 0.70mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 0.02 0.03 0.20 1.12mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.2 0.2 1.6 2.2mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.2^ 0.2 0.2 1.8 3.3mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.03 0.04 0.05 1.45 0.30mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EP2110565

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact Alex Leonard Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-187 Date Samples Received : 09-Sep-2021 11:00

:Order number 8816 Date Analysis Commenced : 10-Sep-2021

:C-O-C number ---- Issue Date : 16-Sep-2021 13:04

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20_V3

7:No. of samples received

7:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Stephanie Tilson Instrument Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 4:Page

Work Order :

:Client

EP2110565

ENV19-187:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :



3 of 4:Page

Work Order :

:Client

EP2110565

ENV19-187:Project

Southern Ports Authority

Analytical Results

Sump 2Sump 1Drain 3Drain 2Drain 1Sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-Sep-2021 09:1503-Sep-2021 09:1503-Sep-2021 09:1503-Sep-2021 09:1503-Sep-2021 09:15Sampling date / time

EP2110565-005EP2110565-004EP2110565-003EP2110565-002EP2110565-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

7.56 7.38 7.53 6.60 7.38pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

48 26 49 30 112mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

21 12 22 68 132mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

<1Sulfur as S <1 <1 <1 2mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper <0.001 <0.001 <0.001 0.003mg/L0.0017440-50-8

<0.001Lithium 0.001 0.001 0.001 0.002mg/L0.0017439-93-2

<0.001Nickel 0.002 0.006 0.008 0.020mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.01Ammonia as N 0.01 <0.01 0.09 0.18mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.01 0.02 0.03 0.17mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.1 0.1 1.2 0.7mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.2^ 0.1 0.1 1.2 0.9mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.04 0.02 0.07 0.31 0.30mg/L0.01----Total Phosphorus as P



4 of 4:Page

Work Order :

:Client

EP2110565

ENV19-187:Project

Southern Ports Authority

Analytical Results

------------Sump 4Sump 3Sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------03-Sep-2021 09:1503-Sep-2021 09:15Sampling date / time

------------------------EP2110565-007EP2110565-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.02 7.01 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

63 76 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

52 97 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

8Sulfur as S 6 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.004Copper 0.001 ---- ---- ----mg/L0.0017440-50-8

0.002Lithium 0.003 ---- ---- ----mg/L0.0017439-93-2

0.276Nickel 0.125 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.20Ammonia as N 0.22 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.32 0.62 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.6 0.8 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.9^ 1.4 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.15 0.26 ---- ---- ----mg/L0.01----Total Phosphorus as P
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2104033

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact CATHERINE FIELD Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-150 Date Samples Received : 14-Apr-2021 10:20

:Order number ---- Date Analysis Commenced : 15-Apr-2021

:C-O-C number ---- Issue Date : 21-Apr-2021 17:26

Sampler : CATHERINE FIELD

Site : ----

Quote number : EP/573/19 V2

2:No. of samples received

2:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2104033

ENV19-150:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Work Order :

:Client

EP2104033

ENV19-150:Project

Southern Ports Authority

Analytical Results

------------T6 WWTPInfluent WWTPSample IDSub-Matrix: WATER

 (Matrix: WATER)

------------13-Apr-2021 10:0013-Apr-2021 10:00Sampling date / time

------------------------EP2104033-002EP2104033-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.99 7.45 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

11100 15100 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

22 <5 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

404Sulfur as S 562 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

5.74Lithium 7.36 ---- ---- ----mg/L0.0017439-93-2

0.055Nickel 0.072 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

1.34Ammonia as N 7.10 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

6.97 8.20 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

5.7 10.2 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

12.7^ 18.4 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.29 0.57 ---- ---- ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2105103

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact CATHERINE FIELD Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-157 Date Samples Received : 07-May-2021 12:55

:Order number 8367 Date Analysis Commenced : 11-May-2021

:C-O-C number ---- Issue Date : 14-May-2021 16:17

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20

2:No. of samples received

2:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Daniel Fisher Inorganics Analyst Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2105103

ENV19-157:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Work Order :

:Client

EP2105103

ENV19-157:Project

Southern Ports Authority

Analytical Results

------------T6 WWTPInfluent WWTPSample IDSub-Matrix: WATER

 (Matrix: WATER)

------------06-May-2021 10:3006-May-2021 10:30Sampling date / time

------------------------EP2105103-002EP2105103-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.80 7.11 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

3320 14400 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

259 13 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

182Sulfur as S 609 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

1.36Lithium 6.86 ---- ---- ----mg/L0.0017439-93-2

0.043Nickel 0.095 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

16.9Ammonia as N 13.6 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

1.18 3.70 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

18.7 19.0 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

19.9^ 22.7 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.98 0.70 ---- ---- ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2106423

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact CATHERINE FIELD Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone +61-8-9406 1301

:Project ENV19-165 Date Samples Received : 04-Jun-2021 11:45

:Order number SP PoE 8379 Date Analysis Commenced : 09-Jun-2021

:C-O-C number ---- Issue Date : 14-Jun-2021 22:03

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20_V3

2:No. of samples received

2:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2106423

ENV19-165:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Work Order :

:Client

EP2106423

ENV19-165:Project

Southern Ports Authority

Analytical Results

------------T6 WWTPInfluent WWTPSample IDSub-Matrix: WATER

 (Matrix: WATER)

------------03-Jun-2021 12:3003-Jun-2021 12:30Sampling date / time

------------------------EP2106423-002EP2106423-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.28 8.85 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

1080 3010 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

331 <5 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

118Sulfur as S 374 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

0.201Lithium 0.657 ---- ---- ----mg/L0.0017439-93-2

0.032Nickel 0.029 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

14.9Ammonia as N 7.67 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.20 2.06 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

18.1 9.7 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

18.3^ 11.8 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

1.10 0.16 ---- ---- ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2108594

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact NATASHA NORRISH Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone 9072 3393 :Telephone +61-8-9406 1301

:Project ENV19-175 Date Samples Received : 29-Jul-2021 12:00

:Order number ---- Date Analysis Commenced : 30-Jul-2021

:C-O-C number ---- Issue Date : 04-Aug-2021 21:33

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20_V3

2:No. of samples received

2:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP2108594

ENV19-175:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Work Order :

:Client

EP2108594

ENV19-175:Project

Southern Ports Authority

Analytical Results

------------T6 WWTPInfluent WWTPSample IDSub-Matrix: WATER

 (Matrix: WATER)

------------28-Jul-2021 09:3028-Jul-2021 09:30Sampling date / time

------------------------EP2108594-002EP2108594-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.61 7.64 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

4780 4730 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

106 12 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

259Sulfur as S 431 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

1.48Lithium 1.42 ---- ---- ----mg/L0.0017439-93-2

0.044Nickel 0.061 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

4.08Ammonia as N 6.81 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

1.25 1.71 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

4.9 8.8 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

6.2^ 10.5 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.17 0.06 ---- ---- ----mg/L0.01----Total Phosphorus as P



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3EP2110567

:: LaboratoryClient Southern Ports Authority Environmental Division Perth

: :ContactContact NATASHA NORRISH Amber Foster

:: AddressAddress The Esplanade Esperance WA

Esperance  6450

26 Rigali Way Wangara WA Australia 6065

:Telephone 9072 3393 :Telephone +61-8-9406 1301

:Project ENV19-189 Date Samples Received : 09-Sep-2021 11:00

:Order number 8818 Date Analysis Commenced : 10-Sep-2021

:C-O-C number ---- Issue Date : 16-Sep-2021 13:01

Sampler : NATASHA NORRISH

Site : ----

Quote number : EP/579/20_V3

2:No. of samples received

2:No. of samples analysed

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

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC 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 Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 3:Page

Work Order :

:Client

EP2110567

ENV19-189:Project

Southern Ports Authority

General Comments

The analytical procedures used by ALS have been developed from established internationally 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.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :



3 of 3:Page

Work Order :

:Client

EP2110567

ENV19-189:Project

Southern Ports Authority

Analytical Results

------------T6 WWTPInfluent WWTPSample IDSub-Matrix: WASTEWATER

 (Matrix: WATER)

------------03-Sep-2021 10:3003-Sep-2021 10:30Sampling date / time

------------------------EP2110567-002EP2110567-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA005P: pH by PC Titrator

7.56 7.09 ---- ---- ----pH Unit0.01----pH Value

EA015: Total Dissolved Solids dried at 180 ± 5 °C

1430 4970 ---- ---- ----mg/L10----Total Dissolved Solids @180°C

EA025: Total Suspended Solids dried at 104 ± 2°C

16 21 ---- ---- ----mg/L5----Suspended Solids (SS)

ED040F: Dissolved Major Anions

144Sulfur as S 289 ---- ---- ----mg/L163705-05-5

EG020F: Dissolved Metals by ICP-MS

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

0.099Lithium 1.61 ---- ---- ----mg/L0.0017439-93-2

0.154Nickel 0.263 ---- ---- ----mg/L0.0017440-02-0

EK055G: Ammonia as N by Discrete Analyser

0.43Ammonia as N 1.54 ---- ---- ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

1.69 2.40 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.1 3.2 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

3.8^ 5.6 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.09 0.04 ---- ---- ----mg/L0.01----Total Phosphorus as P
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MOISTURE ANALYSIS 

REPORT FOR

4■
I8o
O

IGO Nova Pty Ltd 

DATE: 6/12/2020

This report is based on samples collected 

from containers

QUBU1004783,QUBU3001525,QUBU1005985,QUBU3003317,QUBU3000880, 

QUBU3000576,QUBU3003071 ,QUBU3001823,QUBU1004232,QUBU3001274, 

QUBU3001130,QUBU3001232,QUBU3000046,QUBU1005558,QUBU1004166, 

QUBU3000107,QUBU3003507,QUBU3001968,QUBU3000771 ,QUBU3001973,

QUBU3003106,QUBU3001952

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



Certificate of Moisture

Shipment Number: 

Vessel:

Dispatch port: 

Destination Port: 

Product:

IMO: 9616113

SUPER VALENTINA

ESPERANCE

CHINA

NICKEL

Sampled Date: 4/12/2020

Tested Date: 6/12/2020

Sample ID:

QUBU1004783 - 7.38% 

QUBU3001525 - 6.95% 

QUBU1005985 - 8.00% 

QUBU3003317 - 8.17% 

QUBU3000880 - 7.78% 

QUBU3000576 - 7.88% 

QUBU3003071 - 7.49% 

QUBU3001823 - 7.29% 

QUBU1004232 - 8.63% 

QUBU3001274 - 8.51% 

QUBU3001130 - 8.67% 

QUBU3001232 - 8.85% 

QUBU3000046 - 8.82% 

QUBU1005558 - 8.82% 

QUBU1004166 - 8.97% 

QUBU3000107 - 9.19% 

QUBU3003507 - 7.98%

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155 

www.bureauveritas.com.au

http://www.bureauveritas.com.au


BuBU3001968 - 8.82% 

QUBU3000771 - 8.39% 

QUBU3001973 - 9.01% 

QUBU3003106 - 7.62% 

QUBU3001952 - 8.06%

Min moisture:

Max moisture: 

Average moisture:

6.95%

9.19%

8.24%

Cheryl Spurling 

On-site Laboratory Technician 

Bureau Veritas Minerals Pty Ltd 

6/12/2020

The sample was not collected by Bureau Veritas. Bureau Veritas therefore relies on the assurance 

that the sample is representative of the entire product/shipment and that such sampling was carried 

out conforming to ISO 12743.
Moisture has been determined in accordance to ISO 10251.

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



MOISTURE ANALYSIS 

REPORT FOR

IGO Nova Pty Ltd

DATE: 19/12/2020

This report is based on samples collected 

from containers QUBU3000025, QUBU3002537,

QUBU3001567,QUBU3000811 .QUBU3000051 ,QUBU3002352,QUBU1002688, 
QUBU3000323jQUBU3001736,QUBU1005990,QUBU3002820,QUBU3002202! 
QUBU3002882,QUBU3001459,QUBU3002630,QUBU1004989,QUBU3001865, 
QUBU1004490,QUBU3004777,QUBU3005325,QUBU3004083,QUBU3005135

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 

6 Gauge Circuit, Canning Vale



Certificate of Moisture

Shipment Number: IMO: 9502776

Vessel: AGIOS NIKOLAOS

Dispatch port: ESPERANCE

Destination Port: CHINA

Product: COPPER

Sampled Date: 

Tested Date:

17/12/2020

19/12/2020

Sample ID:

QUBU3000025

QUBU3002537

QUBU3001567

QUBU3000811

QUBU3000051

QUBU3002352

QUBU1002688

QUBU3000323

QUBU3001736

QUBU1005990

QUBU3002820

QUBU3002202

QUBU3002882

QUBU3001459

QUBU3002630

QUBU1004989

QUBU3001865

8.10%

8.27%

7.85%

8.03%

8.23%

8.41%

8.21%

8.53%

8.33%

9.13%

8.77%

8.74%

8.22%

8.27%

7.70%

8.32%

7.64%

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 

6 Gauge Circuit, Canning Vale 
Western Australia, 6155 
www.bureauveritas.com.au

http://www.bureauveritas.com.au


fmBW 004490 7.54%

QUBU3004777 8.24%

QUBU3005325 8.49%

QUBU3004083 9.06%

QUBU3005135 8.15%

Min moisture: 7.54%

Max moisture: 9.13%

Average moisture: 8.28%

Cheryl Spurling 

On-site Laboratory Technician 

Bureau Veritas Minerals Pty Ltd 

19/12/2020

The sample was not collected by Bureau Veritas. Bureau Veritas therefore relies on the assurance 

that the sample is representative of the entire product/shipment and that such sampling was carried 

out conforming to ISO 12743.
Moisture has been determined in accordance to ISO 10251.

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 

6 Gauge Circuit, Canning Vale 
Western Australia, 6155



MOISTURE ANALYSIS 

REPORT FOR

■
o

o

IGO Nova Pty Ltd 

DATE: 13/03/2021

This report is based on samples collected 

from containers QUBU3002727,QUBU3003370,QUBU3003209,QUBU3002542, 

QUBU3003600,QUBU1004090,QUBU3000196,QUBU3001823,QUBU3001525, 

QUBU1005060,QUBU1004103,QUBU1005270,QUBU3000792.QUBU3001572, 

QUBU3001504,QUBU3002584,QUBU3000154,QUBU3000452,QUBU1004124, 

QUBU3001103,QUBU3001253,QUBU3001947,

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 

Western Australia, 6155



Certificate of Moisture

Shipment Number: IMO: 9435129

Vessel: JANNES

Dispatch port: ESPERANCE

Destination Port: CHINA

Product: NICKEL

Sampled Date: 

Tested Date:

11/03/2021

12/03/2021

Sample ID:

QUBU3002727

QUBU3003370

QUBU3003209

QUBU3002542

QUBU3003600

QUBU1004090

QUBU3000196

QUBU3001823

QUBU3001525

QUBU1005060

QUBU1004103

QUBU1005270

QUBU3000792

QUBU3001572

QUBU3001504

QUBU3002584

QUBU3000154

8.25%

7.65%

6.61%

3.29%

7.76%

7.31%

7.09%

8.42%

7.84%

8.12%

6.99%

6.67%

8.17%

8.05%

7.79%

8.32%

7.52%

Bureau Veritas Minerals Pty Ltd
ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 

Western Australia, 6155 
www.bureauveritas.com.au

http://www.bureauveritas.com.au


HPubU3000452 7.66%

QUBU1004124 5.36%

QUBU3001103 7.31%

QUBU3001253 7.23%

QUBU3001947 4.48%

Min moisture: 3.29%

Max moisture: 8.42%

Average moisture: 7.18%

Cheryl Spurling 

On-site Laboratory Technician 

Bureau Veritas Minerals Pty Ltd 

13/03/2021

The sample was not collected by Bureau Veritas. Bureau Veritas therefore relies on the assurance 

that the sample is representative of the entire product/shipment and that such sampling was carried 

out conforming to ISO 12743.
Moisture has been determined in accordance to ISO 10251.

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



MOISTURE ANALYSIS 

REPORT FOR

I
L 8O

O

IGO Nova Pty Ltd 

DATE: 11/04/2021

This report is based on samples collected 

from containers QUBU3002516,QUBU3003195,QUBU3002326, 

QUBU1005959,QUBU3003240,QUBU3000730, 

QUBU3002347,QUBU3001037,QUBU3001232,

QUBU1005917,QUBU1004989,QUBU3002352, 

QUBU3001865,QUBU3002537,QUBU3002619, 

QUBU3003615,QUBU3001227,QUBU3000262 

QUBU1005584,QUBU3000581 ,QUBU3002115, 

QUBU1005481

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



Certificate of Moisture

Shipment Number: IMO: 9464948

Vessel: VOGE EMMA

Dispatch port: ESPERANCE

Destination Port: CHINA

Product: Nickel Concentrate

Sampled Date:

Tested Date:

9/04/2021

10/04/2021

Sample ID:

QUBU3002516

QUBU3003195

QUBU3002326

QUBU1005959

QUBU3003240

QUBU3000730

QUBU3002347

QUBU3001037

QUBU3001232

QUBU1005917

QUBU1004989

QUBU3002352

QUBU3001865

QUBU3002537

QUBU3002619

QUBU3003615

QUBU3001227

6.31%

7.32%

7.50%

6.66%

7.38%

5.87%

6.75%

5.66%

6.97%

10.54%

8.98%

10.32%

9.07%

6.89%

6.91%

6.31%

6.66%

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155 
www.bureauveritas.com.au

http://www.bureauveritas.com.au


■TOU3000262 7.00%

QUBU1005584 6.99%

QUBU3000581 6.82%

QUBU3002115 6.42%

QUBU1005481 6.94%

Min moisture: 5.66%

Max moisture: 10.54%

Average moisture: 7.29%

Cheryl Spurling 

On-Site Laboratory Technician 

Bureau Veritas Minerals Pty Ltd 

11/04/2021

The sample was not collected by Bureau Veritas. Bureau Veritas therefore relies on the assurance 

that the sample is representative of the entire product/shipment and that such sampling was carried 

out conforming to ISO 12743.
Moisture has been determined in accordance to ISO 10251.

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155









 

Bureau Veritas Minerals Pty Ltd 
ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155 
www.bureauveritas.com.au 

MOISTURE ANALYSIS 

REPORT FOR 

 

IGO Nova Pty Ltd 
 

DATE: 30/05/2021 
 

This report is based on samples collected  

from containers QUBU3001232, QUBU3001124, QUBU3001166, QUBU3003019 

QUBU3001417, QUBU3002331, QUBU3001525, QUBU3000679, QUBU3002603, 

QUBU3003220, QUBU3000935, QUBU3000956, QUBU3003533, QUBU3002619, 

QUBU3001145, QUBU3001377, QUBU3000370



 

Bureau Veritas Minerals Pty Ltd 
ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155 
www.bureauveritas.com.au 

Certificate of Moisture 

 

Shipment Number:  IMO: 9393553 

Vessel:     AAL GENOA 

Dispatch port:   ESPERANCE 

Destination Port:  CHINA 

Product:    COPPER CONCENTRATE 

 

Sampled Date:   28/05/2021 

Tested Date:   29/05/2021 

 

Sample ID:     

QUBU3001232 - 7.73% 

QUBU3001124 - 7.98%  

QUBU3001166 -  7.73% 

QUBU3003019 - 7.69% 

QUBU3001417 - 8.18% 

QUBU3002331 - 8.37% 

QUBU3001525 - 7.96% 

QUBU3000679 - 7.96% 

QUBU3002603 - 7.69% 

QUBU3003220 - 7.70% 

QUBU3000935 - 7.91% 

QUBU3000956 - 7.50% 

QUBU3003533 - 8.23% 

QUBU3002619 - 7.98% 

QUBU3001145 - 7.58% 

QUBU3001377 - 7.30% 

QUBU3000370 - 7.46% 



 

Bureau Veritas Minerals Pty Ltd 
ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155 
www.bureauveritas.com.au 

 

 

 

Min moisture:   7.30% 

Max moisture:  8.37% 

Average moisture:  7.82% 

 

 

 

______________ 
Leon Tip 

On-site Laboratory 2ic 

Bureau Veritas Minerals Pty Ltd 

      
 
The sample was not collected by Bureau Veritas. Bureau Veritas therefore relies on the assurance 

that the sample is representative of the entire product/shipment and that such sampling was carried 

out conforming to ISO 12743. 

Moisture has been determined in accordance to ISO 10251.
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MOISTURE ANALYSIS 

REPORT FOR

A
I RO
O

IGO Nova Pty Ltd 

DATE: 12/06/2021

This report is based on samples collected 

from containers QUBU3001192, QUBU1005985, QUBU3002861, QUBU3001084, 

QUBU3003024, QUBU3000703,QUBU3002650, QUBU1004145, QUBU3001340, 

QUBU3000621, QUBU3000112, QUBU1004891, QUBU3000560, QUBU3002218, 

QUBU3003425, QUBU3001675, QUBU3000869, QUBU3000175, QUBU3000771, 

QUBU3002558, QUBU3001309, QUBU3002162

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



Certificate of Moisture

Shipment Number: 

Vessel:

Dispatch port: 

Destination Port: 

Product:

IMO: 9393553 

AAL GENOA 

ESPERANCE 

CHINA

NICKEL CONCENTRATE

Sampled Date: 10/06/2021

Tested Date: 11/06/2021

Sample ID:

QUBU3001192-6.60% 

QUBU1005985 - 7.64% 

QUBU3002861 - 6.89% 

QUBU3001084 - 5.16% 

QUBU3003024 - 5.70% 

QUBU3000703 - 7.02% 

QUBU3002650 - 6.07% 

QUBU 1004145 - 7.27% 

QUBU3001340 - 6.83% 

QUBU3000621 - 7.22% 

QUBU3000112 - 5.90% 

QUBU1004891 -5.92% 

QUBU3000560 - 4.99% 

QUBU3002218 - 4.66% 

QUBU3003425 - 6.08% 

QUBU3001675 - 5.23% 

QUBU3000869 - 5.64%

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155 
www.bureauveritas.com.au

http://www.bureauveritas.com.au


QUBU3000175 - 6.11% 

QUBU3000771 - 5.24% 

QUBU3002558 - 7.97% 

QUBU3001309 - 5.03% 

QUBU3002162 - 5.22%

Min moisture: 4.66%

Max moisture: 7.97%

Average moisture: 6.11 %

/1
Leon Tip

On-site Laboratory 2ic 

Bureau Veritas Minerals Pty Ltd

The sample was not collected by Bureau Veritas. Bureau Veritas therefore relies on the assurance 

that the sample is representative of the entire product/shipment and that such sampling was carried 

out conforming to ISO 12743.
Moisture has been determined in accordance to ISO 10251.

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



MOISTURE ANALYSIS 

REPORT FOR

4
1 8'o
O

IGO Nova Pty Ltd

DATE: 12/06/2021

This report is based on samples collected 

from containers QUBU3001166, QUBU3003019, QUBU1005917, QUBU3002331, 

QUBU3001417, QUBU3001525, QUBU3000679, QUBU3002603, QUBU3001377, 

QUBU3001145, QUBU3002618, QUBU3000370, QUBU1004090, QUBU3003533 

QUBU3000935, QUBU3000956, QUBU3003220

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



Certificate of Moisture

Shipment Number: 

Vessel:

Dispatch port: 

Destination Port: 

Product:

Sampled Date: 

Tested Date:

IMO: 9393553 

AAL GENOA 

ESPERANCE 

CHINA

Copper Concentrate

10/06/2021

11/06/2021

Sample ID:

QUBU3001166 - 7.08% 

QUBU3003019 - 7.22% 

QUBU1005917 - 7.06% 

QUBU3002331 - 7.86% 

QUBU3001417 - 7.83% 

QUBU3001525 - 7.27% 

QUBU3000679 - 7.42% 

QUBU3002603 - 6.95% 

QUBU3001377 - 7.08% 

QUBU3001145-7.28% 

QUBU3002618 - 7.18% 

QUBU3000370 - 6.91% 

QUBU1004090 - 6.13% 

QUBU3003533 - 7.51% 

QUBU3000935 - 7.51% 

QUBU3000956 - 6.81% 

QUBU3003220 - 7.18%

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155 

www.bureauveritas.com.au

http://www.bureauveritas.com.au


Min moisture: 6.13%

Max moisture: 7.86%

Average moisture: 7.19%

Leon Tip

On-site Laboratory 2ic 

Bureau Veritas Minerals Pty Ltd 

12/06/2021

The sample was not collected by Bureau Veritas. Bureau Veritas therefore relies on the assurance 

that the sample is representative of the entire product/shipment and that such sampling was carried 

out conforming to ISO 12743.
Moisture has been determined in accordance to ISO 10251.

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



















MOISTURE ANALYSIS 

REPORT FOR

A■
18O
O

IGO Nova Pty Ltd 

DATE: 18/08/2021

This report is based on samples collected 

from containers QUBU3003955.QUBU3003981 .QUBU3004205, 

QUBU3005201 .QUBU1005157,QUBU3005027, 

QUBU3003786.QUBU3003913,QUBU3004817,

QUBU1004633,QUBU3004864

Bureau Veritas Minerals Pty Ltd

ABN: 30 008 127 802 
6 Gauge Circuit, Canning Vale 
Western Australia, 6155



Certificate of Moisture

Shipment Number: 

Vessel:

Dispatch port: 

Destination Port: 

Product:

Sampled Date: 

Tested Date:

Sample ID:

QUBU3003955 

QUBU3003981 

QUBU3004205 

QUBU3005201 

QUBU1005157 

QUBU3005027 

QUBU3003786 

QUBU3003913 

QUBU3004817 

QUBU1004633 

QUBU3004864

Min moisture:

Max moisture: 

Average moisture:

IMO: 9611333 

SILVER LADY 

ESPERANCE 

SOUTH KOREA 

COPPER

16/08/2021
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Disclaimer 

 
 
The information and recommendations contained in this report are based on 
  

• the problem definition 

• other technical information  

• the dust results of Copper and Nickel Concentrate 
 

 provided by 
     

IGO Nova Pty Ltd 
 
The material contained in this report reflects BMEA’s best judgement in the light of the 
information available at the time of preparation.  
 
Users of the report are invited to contact the author(s) if clarification of any aspect is 
required. Any extrapolations of the data and/or recommendations to situations other than 
those for which they were intended specifically, without confirmation of the author, may lead 
to conclusions which are either erroneous or far from the optimal.  
 
Any use, which any party makes of this report, is the responsibility of such party. BMEA 
accepts no responsibility whatsoever for any damages suffered by any party through their 
reliance on the information contained in this report. 
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1 INTRODUCTORY REMARKS 
 

IGO Nova Pty Ltd requested that Bulk Materials Engineering Australia (BMEA) conduct 
testing on the supplied copper concentrate and nickel concentrate product to determine the 
dust extinction moisture content (DEM) according to Australian Standard AS4156.6 [1]. The 
details of the work program are summarised in BMEA’s proposal dated 12 November 2020. 

 
Six (6) 10 litre buckets (Figure 1) were supplied to BMEA, three (3) containing copper 
concentrate and three (3) containing nickel concentrate where the ‘as received’ sample of 
copper concentrate is shown in Figure 2 and nickel concentrate is shown in Figure 3. The 
as received moistue content of the copper concentrate was 8.78% wet basis (wb) and the 
nickel concentrate was 8.55% wb. 

 
 

  
 

Figure 1: As received package of copper concentrate 
 

 
 

 Figure 2: As received sample of copper concentrate 
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    Figure 3: As received sample of nickel concentrate                     
 

2 MATERIAL PREPARATION  
 

All of the sample buckets were examined visually and then each samples buckets were 
mixed together. As the moisture content of both products was high, the samples were spread 
out on trays and air dried to allow for better mixing. From there, each sample was quartered 
down multiple times until smaller sub samples were obtained to test at different moisture 
levels. These samples were sealed and stored until required. 
 
The following observations about the products during testing are provided: 

• The copper concentrate showed a tendency to bond to itself and the surface of the 
drum when the moisture content was above 2.3%wb as shown in Figure 10 through 
to Figure 13. 

• When adding water to the copper concentrate it was found to pool rather than soak 
in immediately. Extra hand mixing was required to make sure that the water had 
penetrated the product. 

• Both products emitted minimal dust when being handled and mixed even at very 
low moisture contents. 

 

3 DUST EXTINCTION MOISTURE 
 
Dust extinction moisture (DEM) testing was conducted on both the copper concentrate and 
nickel concentrate using the BMEA dustiness tester as shown in Figure 4 according to 
Australian standard AS4156.6 [1]. Although this standard has been prepared for testing coal, 
it is widely used across many industries as the method for determining the DEM for a diverse 
range of bulk materials. 
 
The BMEA dustiness tester was designed and built at the University of Wollongong as per 
the Australian standard AS4156.6 requirements. The machine is fitted with a digital readout 
airflow meter that allows the operator to monitor that the airflow is 175L/minute as shown in 
Figure 5. The dust is collected using standard vacuum bags that the machine was designed 
to use shown in Figure 6. 
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Figure 4: BMEA Dustiness tester 
 
 
 

 
 

Figure 5: BMEA Dustiness tester airflow meter 
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Figure 6: BMEA Dustiness tester vacuum bag 
 

Figure 7 shows where the tests are conducted using the BMEA temperature and humidity 
controlled room.  
 

 
 

Figure 7: BMEA temperature and humidity controlled dust testing room 
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Dustiness tests were carried out over a range of different material moistures with the aim of 
finding the dust extinction moisture content where the dust number is 10 as per the standard; 
the dust number of 10 corresponds to 0.01% in mass of dust collected from the sample. 
 
3.1 Copper Concentrate DEM 
 
The dust extinction moisture content for the copper concentrate tested is 
approximately 4.75% wb as shown in Figure 8.  
 
Note: repeat tests were undertaken to ensure accuracy of results and trends; an exponential 
function was found adequate to conservatively represent the dust/moisture relationship (as 
shown on Figure 8).  
 

 
 

Figure 8: Dust Extinction Moisture test results for copper concentrate 
 
Figure 9 through to Figure 13 show the copper concentrate in the drum at the completion of 
testing over the moisture content range tested.  
 
 
 
 

 



 

Report: BME2014                                                              December 2020 - Page 9 
Rev: 1                             

 
 

Figure 9: Copper concentrate at 0.99%wb moisture content at the completion of the dust 
test  

 
 

Figure 10: Copper concentrate at 2.3%wb moisture content at the completion of the dust 
test  
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Figure 11: Copper concentrate at 2.74%wb moisture content at the completion of the dust 
test  

 
 

Figure 12: Copper concentrate at 3.73%wb moisture content at the completion of the dust 
test  
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Figure 13: Copper concentrate at 5.1%wb moisture content at the completion of the dust 
test 
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3.2 Nickel Concentrate DEM 
 

The dust extinction moisture content for the nickel concentrate tested is 
approximately 5.2% wb as shown in Figure 14.  
 
Note: repeat tests were undertaken to ensure accuracy of results and trends; an exponential 
function was found adequate to conservatively represent the dust/moisture relationship (as 
shown on Figure 14).  
 
 

  
 

Figure 14: Dust Extinction Moisture test results for nickel concentrate 
 
Figure 15 through to Figure 20 show the nickel concentrate in the drum at the completion of 
testing over the moisture content range tested.  
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Figure 15: Nickel concentrate at 1.08%wb moisture content at the completion of the dust 
test  

 
 

 
 

Figure 16: Nickel concentrate at 2.19%wb moisture content at the completion of the dust 
test  
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Figure 17: Nickel concentrate at 3.14%wb moisture content at the completion of the dust 
test  

 

 
 

Figure 18: Nickel concentrate at 4.14%wb moisture content at the completion of the dust 
test  
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Figure 19: Nickel concentrate at 5.08%wb moisture content at the completion of the dust 
test 

 

 
 
Figure 20: Nickel concentrate at 5.76%wb moisture content at the completion of the dust 

test 
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4 REFERENCES 
 
[1] AS 4156.6-2000, ‘Determination of dust/moisture relationship for coal’, Standards 

Australia, Sydney, 2000. 
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APPENDIX 11: PRODUCT QUALITY REPORTS - GALAXY SPODUMENE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                October    2020 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
a 12-hour basis with incremental samples taken every 4 tonnes of wet concentrate produced. 
The samples are weighed wet, dried and then reweighed when dry to determine the 
percentage moisture.  The samples are then split with a portion sent to Nagrom Metallurgical 
Laboratory for Lithium and mica determinations. A portion of the sample is retained on site 
for mica determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

W/E 10/10/20 0.53 1.64 
W/E 17/10/20 0.49 1.59 
W/E 24/10/20 0.43 1.52 
W/E 31/10/20 0.49 1.27 

   
Average 0.49 1.51 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

19/10/2020 0.30 0.597 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
Matthew Bateman 
Senior Metallurgist  



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                November    2020 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
a 12-hour basis with incremental samples taken every 4 tonnes of wet concentrate produced. 
The samples are weighed wet, dried and then reweighed when dry to determine the 
percentage moisture.  The samples are then split with a portion sent to Nagrom Metallurgical 
Laboratory for Lithium and mica determinations. A portion of the sample is retained on site 
for mica determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

Samples Wet 
Down for 

Trucking and 
Shipping 

W/E 07/11/20 0.39 1.45  
W/E 14/11/20 0.48 1.00 Yes 
W/E 21/11/20 0.48 1.07 Yes 
W/E 28/11/20 0.19 1.30 Yes 

    
Average 0.38 1.205  

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

3/11/20 .24 .282 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
Matthew Bateman 
Senior Metallurgist  



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                December    2020 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
a 12-hour basis with incremental samples taken every 4 tonnes of wet concentrate produced. 
The samples are weighed wet, dried and then reweighed when dry to determine the 
percentage moisture.  The samples are then split with a portion sent to Nagrom Metallurgical 
Laboratory for Lithium and mica determinations. A portion of the sample is retained on site 
for mica determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

W/E 05/12/20 0.29 1.95 
W/E 12/12/20 0.37 1.27 
W/E 19/12/20 0.62 1.13 
W/E 26/12/20 0.97 1.41 
W/E 2/1/2021 0.19 1.01 
Average 0.49 1.31 

   
Moisture added to control dust after going to product pile as per moisture 
management plan. 
 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

01/12/20 0.10 0.206 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
Matthew Bateman 
Senior Metallurgist  



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                January    2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
a 12-hour basis with incremental samples taken every 4 tonnes of wet concentrate produced. 
The samples are weighed wet, dried and then reweighed when dry to determine the 
percentage moisture.  The samples are then split with a portion sent to Nagrom Metallurgical 
Laboratory for Lithium and mica determinations. A portion of the sample is retained on site 
for mica determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

03/01 – 09/01/21 0.176 1.31 
10/01 – 16/01 Shutdown  
17/01 – 23/01 0.696 1.27 
24/01 – 30/01 2.254 1.53 

   
Average 1.32 1.37 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

 1.32 1.28 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
Matthew Bateman 
Senior Metallurgist  



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                February    2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
a 12-hour basis with incremental samples taken every 4 tonnes of wet concentrate produced. 
The samples are weighed wet, dried and then reweighed when dry to determine the 
percentage moisture.  The samples are then split with a portion sent to Nagrom Metallurgical 
Laboratory for Lithium and mica determinations. A portion of the sample is retained on site 
for mica determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

Samples Wet 
Down for 

Trucking and 
Shipping 

31/01 – 6/02 3.873 1.748  
7/02 – 13/02 2.740 1.4695  

14/02 – 20/02 2.973 1.494  
21/02 – 27/02 4.412 2.033  

    
Average 3.466 1.673  

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

04/02/2021 2.43 2.855 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
Matthew Bateman 
Senior Metallurgist  



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                              March    2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
a 12 hours basis with incremental samples taken every 4 tonnes of wet concentrate produced. 
The samples are weighed wet, dried and then reweighed when dry to determine the 
percentage moisture.  The samples are then split with a portion sent to Nagrom Metallurgical 
Laboratory for Lithium and mica determinations. A portion of the sample is retained on site 
for mica determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

28/02 - 06/03 4.423 2.072 
07/03 – 13/03 2.754 1.943 
14/03 – 20/03 2.441 1.248 
21/03 – 27/03 1.379 1.567 
Average 2.750 1.71 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

04/03/2021 2.95 2.750 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method). 
Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
 
 
David Raiskums 
Laboratory Supervisor 



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                              April    2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
a 12 hours basis with incremental samples taken every 4 tonnes of wet concentrate produced. 
The samples are weighed wet, dried and then reweighed when dry to determine the 
percentage moisture.  The samples are then split with a portion sent to Nagrom Metallurgical 
Laboratory for Lithium and mica determinations. A portion of the sample is retained on site 
for mica determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

28/03 – 03/04 4.52 1.42 
04/04 – 10/04 1.92 1.63 
11/04 – 17/04 5.29 1.68 
18/04 – 24/04 2.89 1.78 
25/04 – 01/05 3.44 1.61 
Average 3.70 1.62 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

03/04/2021 3.35 3.59 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
 
David Raiskums 
Laboratory Supervisor 



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                     May    2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
a 12 hours basis with incremental samples taken every 4 tonnes of wet concentrate produced. 
The samples are weighed wet, dried and then reweighed when dry to determine the 
percentage moisture.  The samples are then split with a portion sent to Nagrom Metallurgical 
Laboratory for Lithium and mica determinations. A portion of the sample is retained on site 
for mica determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

02/05 – 08/05 1.485 1.794 
09/05 – 15/05 1.499 1.718 
16/05 – 22/05 1.839 1.682 
23/05 – 29/05 2.864 1.690 

   
Average 1.923 1.722 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

09/5/2021 2.08 1.621 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
 
 
David Raiskums 
Laboratory Supervisor 



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                     June    2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
12-hours with incremental samples taken every 4 tonnes of wet concentrate produced. The 
samples are weighed wet, dried and then reweighed when dry to determine the percentage 
moisture.  The samples are then split with a portion sent to Nagrom Metallurgical Laboratory 
for Lithium and mica determinations. A portion of the sample is retained on site for mica 
determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

31/05 – 06/06 1.988 2.088 
07/06 – 13/06 2.194 1.870 
14/06 – 20/06 2.828 2.001 
21/06 – 27/06 4.017 2.170 

   
Average 2.786 2.032 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

15/06/2021 3.66 1.481 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
 
 
David Raiskums 
Laboratory Supervisor 



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                     July    2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
12-hours with incremental samples taken every 4 tonnes of wet concentrate produced. The 
samples are weighed wet, dried and then reweighed when dry to determine the percentage 
moisture.  The samples are then split with a portion sent to Nagrom Metallurgical Laboratory 
for Lithium and mica determinations. A portion of the sample is retained on site for mica 
determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

28/06 – 04/07 3.35 2.17 
05/07 – 11/07 1.47 1.96 
12/07 – 18/07 2.17 2.03 
19/07 – 25/07 2.93 2.33 
26/07 – 01/08 2.11 1.84 
Average 2.07 2.41 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

13/07/2021 1.07 1.752 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
 
 
David Raiskums 
Laboratory Supervisor 



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                     August          2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
12-hours with incremental samples taken every 4 tonnes of wet concentrate produced. The 
samples are weighed wet, dried and then reweighed when dry to determine the percentage 
moisture.  The samples are then split with a portion sent to Nagrom Metallurgical Laboratory 
for Lithium and mica determinations. A portion of the sample is retained on site for mica 
determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

02/08 – 08/08 1.35 2.12 
09/08 – 15/08 2.02 2.17 
16/08 – 22/08 2.93 2.19 
23/08 – 29/08 1.75 2.23 

   
Average 2.01 2.18 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

13/08/2021 0.94 2.316 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
 
 
David Raiskums 
Laboratory Supervisor 



 
 
 

 
GALAXY RESOURCES LIMITED (ABN: 11 071 976 442)   

Level 4/21 Kintail Rd Applecross 6153.  (PO Box 1337 Canning Bridge LPO Applecross WA 6953) 
     T: +61 8 9215 1700    F: +61 8 9215 1799    W: www.galaxylithium.com 

 

 CERTIFICATE OF ANALYSIS 

GALAXY RESOURCES - Mt CATTLIN   

SPODUMENE CONCENTRATE                                  September        2021 
 
 
Galaxy Resources certifies that the samples analysed are composite samples collected over 
12-hours with incremental samples taken every 4 tonnes of wet concentrate produced. The 
samples are weighed wet, dried and then reweighed when dry to determine the percentage 
moisture.  The samples are then split with a portion sent to Nagrom Metallurgical Laboratory 
for Lithium and mica determinations. A portion of the sample is retained on site for mica 
determination. 
 
Mt Cattlin Laboratory Results 
 

Date Mica (%) Moisture 
(%) 

30/08 – 05/09 2.07 2.42 
06/09 – 12/09 0.871 2.143 
13/09 – 19/09 1.363 2.080 
20/09 – 26/09 1.022 2.184 
27/09 – 03/10 1.423 2.037 

   
Average 1.34 2.17 

 
Mica Comparison Data with Nagrom 
 

Date 
Site 

Mica (%) 
Nagrom 
Mica (%) 

18/9/21 2.28 0.966 

 
Methods 
 
Moisture Analysis - conducted in line with the site standards L10 and AS1289.2.1.1-2005 
Average for the week 
Mica Analysis Site – conducted in line with site standards L07 (based on Nagrom’s method).  

Average for the week 
Mica Analysis Nagrom – sent off each month for method comparison 
 
 
David Raiskums 
Laboratory Supervisor 
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Client: Nagrom 
Job number:  20_1989 
Sample: 20_1989_01 
Client ID: 20201108-15-N-Final Product Respirable Silica 
Revision:  0 
Date: 23/12/2020 
Analysis: Respirable alpha-quartz concentration analysis by x-ray diffraction (XRD) and scanning 

electron microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk sample. The sample was tested as received. 
 
A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly 
homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by x-ray diffraction to assess the alpha-quartz concentration. 
 
Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size 
fraction was then oven dried at 105 °C. The dried weights of each of the fractions were noted and the fraction 
percentage calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 
decanted off, down to the limit of the fall height. The density and viscosity of water at 21 °C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy 
dispersive spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified 
to highlight particle composition. The contrast in backscatter electron images is proportional to average 
elemental composition i.e. the brighter the particle the higher the atomic number. Some images with contrasting 
brightness particles were examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present in the sample will give peaks in the XRD scan. Amorphous 
(non crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF4/Minerals 2018. The x-ray source was cobalt radiation. ICCD match probabilities are 

37 Kensington Street 
East Perth 
WA 6004 
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reported as an indication of how well the diffraction peaks of this sample compare with currently published 
literature on the quoted mineral. No Rietveld refinement was conducted on the acquired spectrum unless 
otherwise stated. 
 
The respirable (as defined in ISO 7708) quartz concentration of the bulk was calculated by multiplying the volume 
percent of the respirable-only (PM4) fraction by the alpha-quartz concentration of the respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 
 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non-inhalable Inhalable, PM100 Thoracic, PM10 Respirable, PM4 
20201108-15-N-Final Product 

Respirable Silica 
99.90 0.10 0.02 0.004 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore 0.004 wt %. 
 
The normalised, interpreted semi-quantitative mineralogy by X-ray diffraction of the abstracted PM4 fraction is 
shown below: 

 
The XRD interpretation determined the PM4 fraction to be approximately 18 wt % amorphous. The above 
percentages represent only the crystalline fraction. 
 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 
 

  Respirable (PM4) wt % of the bulk material for mineral phase 
Lab number Client ID  α-quartz Cristobalite   Tridymite  

20_1989_01 
20201108-15-N-Final 

Product Respirable Silica 
<0.001 <0.001 <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – quartz, cristobalite 
and tridymite². 
 
Analysed: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Reported: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Approved:  Ian Davies, B.Sc.(Chemistry) 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf 

Mineral phase Concentration (wt 
%) of PM4 only 

ICDD match 
probability 

Muscovite-2M1 (KAl2(Si,Al)4O10(OH)2) 49 Medium 
Spodumene (LiAlSi2O6) 22 Good 
Magnesio-hornblende, ferroan (Ca2(Mg,Fe+2)4Al(Si7Al)O22(OH,F)2) 20 Medium 
Clinochlore-1MIIb, ferrian ((Mg,Fe,Al)6(Si,Al)4O10(OH)8) 6 Medium 
Quartz, syn (SiO2) 4 Medium 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/
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Client: Nagrom 
Job number:  21_0379 
Sample: 21_0379_01 
Client ID: 20210204-10 Respirable Silica 
Revision:  0 
Date: 24/03/2021 
Analysis: Respirable alpha-quartz concentration analysis by x-ray diffraction (XRD) and scanning electron 

microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk sample. The sample was tested as received. 
 
A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly 
homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by x-ray diffraction to assess the alpha-quartz concentration. 
 
Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size fraction 
was then oven dried at 105 °C. The dried weights of each of the fractions were noted and the fraction percentage 
calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 
decanted off, down to the limit of the fall height. The density and viscosity of water at 21 °C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy dispersive 
spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified to highlight 
particle composition. The contrast in backscatter electron images is proportional to average elemental composition 
i.e. the brighter the particle the higher the atomic number. Some images with contrasting brightness particles were 
examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present in the sample will give peaks in the XRD scan. Amorphous 
(non crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF4/Minerals 2018. The x-ray source was cobalt radiation. ICCD match probabilities are 

37 Kensington Street 
East Perth 
WA 6004 
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reported as an indication of how well the diffraction peaks of this sample compare with currently published 
literature on the quoted mineral. No Rietveld refinement was conducted on the acquired spectrum unless 
otherwise stated. 
 
The respirable (as defined in ISO 7708) quartz concentration of the bulk was calculated by multiplying the volume 
percent of the respirable-only (PM4) fraction by the alpha-quartz concentration of the respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 
 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non-inhalable Inhalable, PM100 Thoracic, PM10 Respirable, PM4 
20210204-10 Respirable 

Silica 99.9 0.1 <0.01 <0.01 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore <0.01 wt %. 
 
The normalised, interpreted semi-quantitative mineralogy by X-ray diffraction of the abstracted PM4 fraction is 
shown below: 

 
The XRD interpretation determined the PM4 fraction to be approximately 4 wt % amorphous. The above 
percentages represent only the crystalline fraction. 
 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 
 

  Respirable (PM4) wt % of the bulk material for mineral phase 
Lab number Client ID  α-quartz Cristobalite   Tridymite  
21_0379_01 20210204-10 Respirable Silica <0.001 <0.001 <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – quartz, cristobalite and 
tridymite². 
 
Analysed: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Reported: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Approved: Ian Davies, B.Sc.(Chemistry) 

Mineral phase Concentration (wt %) of 
PM4 only 

ICDD match 
probability 

Muscovite-2M1 (KAl2(Si,Al)4O10(OH)2) 48 Medium 
Clinochlore-1MIIb, ferroan ((Mg,Fe)6(Si,Al)4O10(OH)8) 13 Good 
Biotite-1M, titanian 
(K(Mg1.46Fe1.34Ti0.20)(Al1.24Si2.76O10)(OH)1.84O0.16) 13 Medium 

Quartz, syn (SiO2) 10 Medium 
Ferro-actinolite 
(Na0.08Ca1.76Mn0.16Mg1.88Fe2.72Fe0.32Al0.32Si7.68O22(OH)2) 5 Medium 

Albite, ordered (NaAlSi3O8) 5 Medium 
Spodumene (LiAlSi2O6) 4 Low 
Kaolinite-1A (Al2Si2O5(OH)4) 2 Low 
Vermiculite-2M (Mg3Si4O10(OH)2) trace Low 



 Be Confident We See More www.microanalysis.com.au 
Page 3 of 3 

 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/
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Client: Nagrom 
Job number:  21_0855 
Sample: 21_0855_01 
Client ID: 20210511-17 Final Product 
Revision:  0 
Date: 09/06/2021 
Analysis: Respirable alpha-quartz concentration analysis by x-ray diffraction (XRD) and scanning electron 

microscopy (SEM) using the modified SWeRF method¹ 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a sample description. The sample was tested as received. 
 
A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly 
homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by x-ray diffraction to assess the alpha-quartz concentration. 
 
Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size fraction 
was then oven dried at 105 °C. The dried weights of each of the fractions were noted and the fraction percentage 
calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 
decanted off, down to the limit of the fall height. The density and viscosity of water at 21 °C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy dispersive 
spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified to highlight 
particle composition. The contrast in backscatter electron images is proportional to average elemental composition 
i.e. the brighter the particle the higher the atomic number. Some images with contrasting brightness particles were 
examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present in the sample will give peaks in the XRD scan. Amorphous 
(non crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF4/Minerals 2018. The x-ray source was cobalt radiation. ICCD match probabilities are 
reported as an indication of how well the diffraction peaks of this sample compare with currently published 

37 Kensington Street 
East Perth 
WA 6004 
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literature on the quoted mineral. No Rietveld refinement was conducted on the acquired spectrum unless 
otherwise stated. 
 
The respirable (as defined in ISO 7708) quartz concentration of the bulk was calculated by multiplying the volume 
percent of the respirable-only (PM4) fraction by the alpha-quartz concentration of the respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 
 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non-inhalable Inhalable, PM100 Thoracic, PM10 Respirable, PM4 
20210511-17 Final Product 99.9 0.1 0.02 0.01 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore 0.01 wt %. 
 
The normalised, interpreted semi-quantitative mineralogy by X-ray diffraction of the abstracted PM4 fraction is 
shown below: 

 
The XRD interpretation determined the PM4 fraction to be approximately 5 wt % amorphous. The above 
percentages represent only the crystalline fraction. 
 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 
 

  Respirable (PM4) wt % of the bulk material for mineral phase 
Lab number Client ID  α-quartz Cristobalite   Tridymite  
21_0855_01 20210511-17 Final Product <0.001 <0.001 <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – quartz, cristobalite and 
tridymite². 
 
Analysed: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Reported: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Approved: Ian Davies, B.Sc.(Chemistry) 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf 

Mineral phase Concentration (wt %) of PM4 only ICDD match probability 
Muscovite-3T 
((K,Na)(Al,Mg,Fe)2(Si3.1Al0.9)O10(OH)2) 22 Medium 

Albite (NaAlSi3O8) 16 Good 
Clinochlore-1MIIb ((Mg5Al)(Si,Al)4O10(OH)8) 15 Good 
Amphibole, syn | Sodium Magnesium Silicate 
Hydroxide (Na1.6Mg6.2Si8O22(OH)2) 13 Medium 

Spodumene (LiAlSi2O6) 11 Medium 
Montmorillonite (MgO·Al2O3·5SiO2·xH2O) 11 Low 
Kaolinite-1A (Al2Si2O5(OH)4) 6 Low 
Quartz, syn (SiO2) 4 Medium 
Bφhmite (AlO(OH)) 3 Low 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/
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Client: Nagrom 
Job number:  21_1160 
Sample: 21_1160_01 
Client ID: Final Product 20210708 - Respirable Silica 
Revision:  0 
Date: 03/08/2021 
Analysis: Respirable alpha-Quartz concentration analysis by X-Ray diffraction (XRD) and scanning 

electron microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk sample. The sample was tested as received. 
 
A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly 
homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by x-ray diffraction to assess the crystalline silica concentration. 
 
Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size 
fraction was then oven dried at 105 °C. The dried weights of each of the fractions were noted and the fraction 
percentage calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 
decanted off, down to the limit of the fall height. The density and viscosity of water at 21 °C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy 
dispersive spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified 
to highlight particle composition. The contrast in backscatter electron images is proportional to average 
elemental composition i.e. the brighter the particle the higher the atomic number. Some images with contrasting 
brightness particles were examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present in the sample will give peaks in the XRD scan. Amorphous 
(non crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF4/Minerals 2019. The X-Ray source was cobalt radiation. ICCD match probabilities are 

37 Kensington Street 
East Perth 
WA 6004 
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reported as an indication of how well the diffraction peaks of this sample compare with currently published 
literature on the quoted mineral. No Rietveld refinement was conducted on the acquired spectrum unless 
otherwise stated. 
 
The respirable (as defined in ISO 7708) Quartz concentration of the bulk was calculated by multiplying the volume 
percent of the respirable-only (PM4) fraction by the alpha-Quartz concentration of the respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 
 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non-inhalable Inhalable, PM100 Thoracic, PM10 Respirable, PM4 
Final Product 20210708 - 

Respirable Silica 99.8 0.17 0.03 0.01 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore 0.01 wt %. 
 
The normalised, interpreted semi-quantitative mineralogy by X-Ray diffraction of the abstracted PM4 fraction is 
shown below: 

 
The XRD interpretation determined the PM4 fraction to be approximately 10 wt % amorphous. The above 
percentages represent only the crystalline fraction. 
 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 
 

  Respirable (PM4) wt % of the bulk material for mineral phase 
Lab number Client ID  α-Quartz Cristobalite   Tridymite  

21_1160_01 Final Product 20210708 - 
Respirable Silica <0.001 <0.001 <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – Quartz, Cristobalite 
and Tridymite². 
 
Analysed: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Reported: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Approved: Ian Davies, B.Sc.(Chemistry) 
 

Mineral phase Concentration (wt 
%) of PM4 only 

ICDD match 
probability 

Muscovite-3T ((K,Na)(Al,Mg,Fe)2(Si3.1Al0.9)O10(OH)2) 40 Medium 
Clinochlore-1MIIb, Fe+2-bearing ((Mg,Fe)6(Si,Al)4O10(OH)8) 23 Medium 
Spodumene (LiAlSi2O6) 10 Medium 
Montmorillonite-22A (Na0.3(Al,Mg)2Si4O10(OH)2·8H2O) 7 Low 
Albite, ordered (NaAlSi3O8) 7 Low 
Amphibole, syn | Sodium Magnesium Silicate Hydroxide 
(Na1.6Mg6.2Si8O22(OH)2) 7 Low 

Quartz, syn (SiO2) 4 Low 
Vermiculite-2M (Mg3.41(Al1.14Si2.86O10)(OH)2(H2O)3.72) 2 Low 
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¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/


Client: Nagrom Date received: 16/07/2021

Client address: 49 Owen Road, Kelmscott WA 6111 Analysis Date: 03/08/2021

Job number: 21_1160 Date reported: 04/08/2021

Lab ID: 21_1160_05

Client ID: Final Product 20210708 -6.3mm - DEM

Analysis: Dust Extinction Moisture (DEM) following AS4156.6 - 2000

Revision no.: 0

Comments: None

Sample preparation
A total of 20 kg of sample was supplied by the client for testing. 

The moisture content of the 'as received' sample was determined to be 1.56 %.

Analysis

Summary
The results were determined to be: 

Lab ID

21_1160_05

Analyst: James Nicolas, B.A.

Reported by: James Nicolas, B.A.

Approved by: Rick Hughes, B.Sc.(Hons)Physics, MAIP

Signed:

Be Confident We See More www.microanalysis.com.au
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The sample was air dried at ~ 20C from the 'as received' moisutre to 0.083% moisture for graph points 3, 4, 5 and 6.

Representative subsamples of approximately 2504 g of the sample were weighed out, the moisture content determined

or adjusted, and transferred (in turn) to a sealed drum. The drum was rotated and the generated dust vacuumed out of

the drum and collected in a vacuum bag of 5 µm nominal pore size. The mass of collected dust was recorded. A known

quantity of water was added to each of the series of separate sub-samples, each thoroughly mixed before being placed in

turn, into the drum and the dust collection procedure repeated. Separate sub-samples were repeated with increasing

moisture contents until no significant quantity (<0.001g) of dust was collected on the filter.

1.1 ± 0.2

Dust extinction moisture, %Client ID

Final Product 20210708 -

6.3mm - DEM

37 Kensington Street
East Perth
WA 6004
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MIN-017-ESP-GEN-SAM-ER

Intertek Testing Services (Australia) Pty Ltd

15 Davison Street, 

Maddington

Western Australia, 6109

Report No.: ITK2009AUSESP - 00349

Date of Sampling:

Date of Reporting:

Intertek Reference Number:

Client Reference:

Location (s):

Intended Vessel:

Intended Loading Date:

Number of Moisture Samples:

*Moisture determination - percentage mass loss of original mass in an oven set to 105°C (Independently calibrated to + / - 5°C) until constant weight

Calculated arithmetic averaged moisture content: 2.01 %

Disclaimers

Intertek Testing Services Australia

Sub-Lot Sample

Number

Free Moisture Result

Percent (%)

Sub-Lot Sample

Number

Free Moisture Result

Percent (%)

CERTIFICATE OF MOISTURE

This is to report that we, the undersigned Intertek Testing Services (Australia) Pty Ltd at the request of our Principal

GALAXY LITHIUM AUSTRALIA LIMITED, performed manual stockpile sampling at 0000 hours on the 01 October 2020 from

the safely accessible portion of 0 (ERROR) stockpile said to be SPODUMENE CONCENTRATE IN BULK at the ESPERANCE

In accordance with Australian Standard AS 2884.2-2003 - Heavy Mineral Sand Concentrates - Sampling. Part 2: Sampling

from Stationary situations, Intertek Personnel have collected one hundred (100) manual increment samples of at least

two (2) kilograms each from safely accessible areas of the stockpile. Each set of ten (10) increments were combined to

form a single twenty (20) kilogram sub-lot sample, then split to form a single two and a half (2.5) kilogram sub-lot sample

by riffle splitting, on-site. Sub-lot samples were then sealed in bags and buckets for transport to the Intertek Perth

Laboratory for moisture determination. We hereby report the following moisture results from the ten (10) sub-lot

samples formed from all stockpile increment samples.

01 October 2020

03 October 2020

ITK2009AUSESP - 00349

SHIPMENT 34

ESPERANCE

RIJN CONFIDENCE

02 October 2020

05

4 2.11

1 2.31

- -

2 1.85

3 1.69

This report reflects our findings at the time and place of the inspection and does not refer to any other matter. The report is issued without prejudice

and on the understanding that it does not relieve parties from their contractual obligations. All inspections covered in this report have been carried out

to the best of our knowledge and ability and in accordance with practise and standards generally accepted in trade. All work is performed in accordance

with the Intertek Minerals Standard Terms and Conditions of work and is available on request. http://www.intertek.com/terms/

5 2.09

Note: The sampling of static stockpile (s) is not recommended and the results reported pertain to the safely assessable portions of the sampled stockpile

only and may not necessarily be representative of the entire cargo present and are not intended for commercial settlement purposes. Intertek has no

responsibility and/or liability for the consequences of any action taken or not taken on the basis of the reported results from static stockpile sampling.

This report was prepared solely for the use of the client named in this report. Intertek accepts no responsibility for any loss, damage or liability suffered

by a third party as a result of any reliance upon or use of this report. This report is not a certificate of seaworthiness and the results applies only to the

sample tested. The Master of the vessel is responsible for the stability and seaworthiness the cargo and vessel and Intertek has no responsibility and/or

liability for determining the stability or safety of cargo that may be loaded from this material.

03 October 2020
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Declared Commodity:

Name of Vessel:

Packing Condition:

Shipment Reference:

Port of Loading:

Bill of Lading Weight:

Bill of Lading Date:

Port of Discharge: ZHANGJIAGANG PORT, CHINA

Stowage: Hold No's. 2 & 5

Moisture Content: 1.6% 

Total Wet Weight: 15,663.0 Wet Metric Tonnes (WMT)

(as determined by Draft Survey)

Total Dry Weight: 15,412.4 Dry Metric Tonnes (DMT)

Disclaimers:

ISSUED BY INDEPENDENT SURVEYOR AT LOADING PORT

PORT of ESPERANCE, AUSTRALIA 

For and on behalf of Intertek Testing Services (Australia) Pty Ltd

M.V. RIJN CONFIDENCE

All vessel drafts, densities, as well as fresh water, ballast, bilge and fuel and fuel oil soundings were ascertained in conjunction with the vessels'

Officers and all calculations are based on the provided vessels'  hydrostatic tables and calibrated tank sounding tables.

This survey was conducted by using the internationally accepted methods of the determination vessel displacement prior to and after vessel loading.

This document is not a certificate of seaworthiness and only applies to the cargo loaded at this date, time and place with the vessels' Master being

responsible for stability and seaworthiness of the vessel at all times.

13 October 2020

BULK

741101LC20000168

PORT OF ESPERANCE, AUSTRALIA 

15,663.0 Wet Metric Tonnes (WMT)

(as determined by Draft Survey)

03 October 2020

Report No.: ITK2009AUSESP - 0350 M.V. RIJN CONFIDENCE

CERTIFICATE OF QUANTITY / WEIGHT

This is to report that we the undersigned Intertek Testing Services (Australia) Pty Ltd on behalf of our

Principal attended the loading of GALAXY RESOURCES SPODUMENE CONCENTRATE in bulk on board the

M.V. RIJN CONFIDENCE at loading port, PORT OF ESPERANCE, AUSTRALIA between the 02 October 2020 and

the 03 October 2020. Based on all increment samples collected manually by Intertek at regular intervals

during loading, and total loaded cargo as determined by Draft Survey, we certify the weight of shipped

cargo as per below:

GALAXY RESOURCES SPODUMENE CONCENTRATE

Dr
af
t



 











 







ORIGINAL 1 of 3

Declared Commodity:

Name of Vessel:

Packing Condition:

Port of Loading:

Bill of Lading Weight:

Bill of Lading Date:

Port of Discharge: ZHANG JIA GANG, CHINA

Stowage: Hold No's. 2 & 4

Moisture Content: 2.20% 

Total Wet Weight: 16,006.00 Wet Metric Tonnes (WMT)

Total Dry Weight: 15,653.87 Dry Metric Tonnes (DMT)

Disclaimers:

ISSUED BY INDEPENDENT SURVEYOR AT LOADING PORT

PORT of ESPERANCE, AUSTRALIA 

For and on behalf of Intertek Testing Services (Australia) Pty Ltd

(as determined by Draft Survey)

23 April 2021

Upon our client’s request, this Certificate has been issued in more than one (1) original

All vessel drafts, densities, as well as fresh water, ballast, bilge and fuel and fuel oil soundings were ascertained in conjunction with the vessels'

Officers and all calculations are based on the provided vessels'  hydrostatic tables and calibrated tank sounding tables.

This survey was conducted by using the internationally accepted methods of the determination vessel displacement prior to and after vessel loading.

This document is not a certificate of seaworthiness and only applies to the cargo loaded at this date, time and place with the vessels' Master being

responsible for stability and seaworthiness of the vessel at all times.

(as determined by Draft Survey)

14 April 2021

BULK

PORT OF ESPERANCE, AUSTRALIA 

16,006.00 Wet Metric Tonnes (WMT)

MV VOGE EMMA

Report No.: ITK2103AUSESP - 00108 MV VOGE EMMA

CERTIFICATE OF QUANTITY / WEIGHT

This is to report that we the undersigned Intertek Testing Services (Australia) Pty Ltd on behalf of our

Principal attended the loading of GALAXY RESOURCES SPODUMENE CONCENTRATE in bulk on board the MV

VOGE EMMA at loading port, PORT OF ESPERANCE, AUSTRALIA between the 10 April 2021 and the 14 April

2021. Based on all increment samples collected manually by Intertek at regular intervals during loading, and

total loaded cargo as determined by Draft Survey, we certify the weight of shipped cargo as per below:

GALAXY RESOURCES SPODUMENE CONCENTRATE

Draf
t



 



Declared Commodity:

Name of Vessel:

Packing Condition:

Shipment Reference:

Port of Loading:

Bill of Lading Weight:

Bill of Lading Date:

Port of Discharge: ZHANGJIAGANG PORT, CHINA

Stowage: Hold No's. 1, 2, 3, 4 & 5

Moisture Content: 1.97% 

Total Wet Weight: 33,505.00 Wet Metric Tonnes (WMT)

(as determined by Draft Survey)

Total Dry Weight: 32,844.95 Dry Metric Tonnes (DMT)

Disclaimers:

ISSUED BY INDEPENDENT SURVEYOR AT LOADING PORT

PORT of ESPERANCE, AUSTRALIA 

For and on behalf of Intertek Testing Services (Australia) Pty Ltd

M.V. ECO DESTINY

All vessel drafts, densities, as well as fresh water, ballast, bilge and fuel and fuel oil soundings were ascertained in conjunction with the vessels'

Officers and all calculations are based on the provided vessels'  hydrostatic tables and calibrated tank sounding tables.

This survey was conducted by using the internationally accepted methods of the determination vessel displacement prior to and after vessel loading.

This document is not a certificate of seaworthiness and only applies to the cargo loaded at this date, time and place with the vessels' Master being

responsible for stability and seaworthiness of the vessel at all times.

02 June 2021

BULK

741101LC21000026

PORT OF ESPERANCE, AUSTRALIA 

33,505.00 Wet Metric Tonnes (WMT)

(as determined by Draft Survey)

27 May 2021

Report No.: ITK2105AUSESP - 00201 M.V. ECO DESTINY

CERTIFICATE OF QUANTITY / WEIGHT

This is to report that we the undersigned Intertek Testing Services (Australia) Pty Ltd on behalf of our

Principal attended the loading of SPODUMENE CONCENTRATE in bulk on board the M.V. ECO DESTINY at

loading port, PORT OF ESPERANCE, AUSTRALIA between the 23 May 2021 and the 27 May 2021. Based on

all increment samples collected manually by Intertek at regular intervals during loading, and total loaded

cargo as determined by Draft Survey, we certify the weight of shipped cargo as per below:

SPODUMENE CONCENTRATE



















Declared Commodity:

Name of Vessel:

Packing Condition:

Port of Loading:

Bill of Lading Weight:

Bill of Lading Date:

Port of Discharge: ZHANG JIA GANG

Stowage: Hold No's. 1 & 2

Moisture Content: 2.07% 

Total Wet Weight: 16,500.00 Wet Metric Tonnes (WMT)

(as determined by Draft Survey)

Total Dry Weight: 16,158.45 Dry Metric Tonnes (DMT)

Disclaimers:

ISSUED BY INDEPENDENT SURVEYOR AT LOADING PORT

PORT of ESPERANCE, AUSTRALIA 

For and on behalf of Intertek Testing Services (Australia) Pty Ltd

Report No.: ITK2107AUSESP - 00283 MV PULANG TALA

CERTIFICATE OF QUANTITY / WEIGHT

This is to report that we the undersigned Intertek Testing Services (Australia) Pty Ltd on behalf of our

Principal attended the loading of GALAXY RESOURCES SPODUMENE CONCENTRATE in bulk on board the MV

PULANG TALA at loading port, PORT OF ESPERANCE, AUSTRALIA between the 14 July 2021 and the 17 July

2021. Based on all increment samples collected manually by Intertek at regular intervals during loading, and

total loaded cargo as determined by Draft Survey, we certify the weight of shipped cargo as per below:

GALAXY RESOURCES SPODUMENE CONCENTRATE

MV PULANG TALA

All vessel drafts, densities, as well as fresh water, ballast, bilge and fuel and fuel oil soundings were ascertained in conjunction with the vessels'

Officers and all calculations are based on the provided vessels'  hydrostatic tables and calibrated tank sounding tables.

This survey was conducted by using the internationally accepted methods of the determination vessel displacement prior to and after vessel loading.

This document is not a certificate of seaworthiness and only applies to the cargo loaded at this date, time and place with the vessels' Master being

responsible for stability and seaworthiness of the vessel at all times.

22 July 2021

BULK

PORT OF ESPERANCE, AUSTRALIA 

16,500.00 Wet Metric Tonnes (WMT)

(as determined by Draft Survey)

17 July 2021

Draf
t

















 

Annual Environment Quality Report for October 2019 to September 2020   68 

 APPENDIX 12: PRODUCT QUALITY REPORTS – PMI SPODUMENE  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201006 NS Moisture and Mica 
Date Received: 25/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 3.23 

Mica 2.75 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue January 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201015 DS Moisture and Mica 
Date Received: 25/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 4.19 

Mica 2.50 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue January 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201016 NS Moisture and Mica 
Date Received: 25/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 4.69 

Mica 2.03 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue January 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201020 DS Moisture and Mica 
Date Received: 25/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 3.00 

Mica 3.27 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue January 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201024 NS Moisture and Mica 
Date Received: 25/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 1.27 

Mica 4.79 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue January 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201027 DS Moisture and Mica 
Date Received: 25/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 4.10 

Mica 2.45 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue January 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201005 NS Moisture and Mica 
Date Received: 25/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.97 

Mica 4.01 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue January 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201011 Moisture and Mica 
Date Received: 17/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 18.52 

Mica 4.13 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue November 20th 2020 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201018 Moisture and Mica 
Date Received: 17/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 18.01 

Mica 3.83 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue November 20th 2020 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201025 Moisture and Mica 
Date Received: 17/11/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 18.27 

Mica 4.63 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue November 20th 2020 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201102 NS Moisture and Mica 
Date Received: 04/12/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 5.65 

Mica 2.57 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 1st 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201109 DS Moisture and Mica 
Date Received: 04/12/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 6.35 

Mica 3.14 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 1st 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201116 DS Moisture and Mica 
Date Received: 04/12/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.85 

Mica 4.44 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 1st 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201123 NS Moisture and Mica 
Date Received: 04/12/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 6.36 

Mica 2.48 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 1st 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201103 NS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 1.99 

Mica 1.28 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201111 DS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 2.68 

Mica 0.75 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201117 NS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 4.07 

Mica 0.60 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201125 NS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 2.05 

Mica 0.79 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201202 DS Moisture and Mica 
Date Received: 18/12/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 2.36 

Mica 1.71 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 15th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201209 NS Moisture and Mica 
Date Received: 18/12/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 2.39 

Mica 1.58 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 15th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201216 NS Moisture and Mica 
Date Received: 15/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 6.62 

Mica 3.58 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 201223 DS Moisture and Mica 
Date Received: 15/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 4.74 

Mica 2.14 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201202 DS Moisture and Mica 
Date Received: 18/12/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.17 

Mica 3.16 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 15th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201209 DS Moisture and Mica 
Date Received: 18/12/2020 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.51 

Mica 2.87 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 15th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201216 DS Moisture and Mica 
Date Received: 15/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.37 

Mica 3.84 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 201223 NS Moisture and Mica 
Date Received: 15/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.37 

Mica 4.56 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210106 DS Moisture and Mica 
Date Received: 15/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 8.11 

Mica 1.78 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210114 DS Moisture and Mica 
Date Received: 27/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 3.18 

Mica 1.65 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210120 NS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 3.26 

Mica 0.43 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210106 DS Moisture and Mica 
Date Received: 15/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 8.11 

Mica 1.78 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210106 DS Moisture and Mica 
Date Received: 15/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.03 

Mica 4.04 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue February 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210113 NS Moisture and Mica 
Date Received: 27/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.55 

Mica 4.22 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210116 NS Moisture and Mica 
Date Received: 27/01/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 6.69 

Mica 3.66 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210120 NS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 5.06 

Mica 0.44 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210127 DS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 4.69 

Mica 0.96 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210203 NS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 6.16 

Mica 1.57 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210214 NS Moisture and Mica 
Date Received: 23/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 3.72 

Mica 1.97 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 12th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210228 NS Moisture and Mica 
Date Received: 10/03/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 10.25 

Mica 4.02 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210203 NS Moisture and Mica 
Date Received: 24/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 1.46 

Mica 1.69 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210210 NS Moisture and Mica 
Date Received: 23/02/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 5.90 

Mica 2.65 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 12th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210225 DS Moisture and Mica 
Date Received: 10/03/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 18.83 

Mica 2.52 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210301 DS Moisture and Mica 
Date Received: 11/03/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 5.12 

Mica 1.00 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210308 NS Moisture and Mica 
Date Received: 11/03/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 5.81 

Mica 1.05 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210315 DS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.24 

Mica 1.40 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210322 DS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.68 

Mica 1.67 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210329 DS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 8.29 

Mica 2.09 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210301 NS Moisture and Mica 
Date Received: 11/03/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.61 

Mica 0.93 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210308 DS Moisture and Mica 
Date Received: 11/03/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.55 

Mica 1.04 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue March 19th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210315 DS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.70 

Mica 1.36 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210322 NS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.09 

Mica 1.67 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210329 DS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.92 

Mica 2.56 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210405 NS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 12.80 

Mica 1.41 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210412 DS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.35 

Mica 1.47 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210421 NS Moisture and Mica 
Date Received: 27/05/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 14.06 

Mica 2.50 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 16th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210428 DS Moisture and Mica 
Date Received: 27/05/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 10.68 

Mica 2.23 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 16th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210405 DS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.51 

Mica 1.18 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210412 DS Moisture and Mica 
Date Received: 23/04/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.48 

Mica 1.97 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue May 7th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210421 NS Moisture and Mica 
Date Received: 27/05/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 13.23 

Mica 2.13 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 16th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210428 DS Moisture and Mica 
Date Received: 27/05/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.45 

Mica 3.24 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 16th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210505 NS Moisture and Mica 
Date Received: 27/05/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 14.19 

Mica 2.48 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 16th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210512 DS Moisture and Mica 
Date Received: 27/05/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 16.47 

Mica 2.82 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 16th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 

 
Sample Identification: ST2 210519 NS Moisture and Mica 
Date Received: 08/06/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 23.01 

Mica 2.38 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 18th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 

 
Sample Identification: ST2 210526 DS Moisture and Mica 
Date Received: 08/06/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 19.08 

Mica 1.62 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 18th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210505 NS Moisture and Mica 
Date Received: 27/05/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 12.35 

Mica 2.94 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 16th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210512 DS Moisture and Mica 
Date Received: 27/05/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.52 

Mica 2.57 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 16th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 

 
Sample Identification: ST3 210519 NS Moisture and Mica 
Date Received: 08/06/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.21 

Mica 1.92 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 18th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 

 
Sample Identification: ST3 210526 DS Moisture and Mica 
Date Received: 08/06/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 19.85 

Mica 2.53 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue June 18th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210602 NS Moisture and Mica 
Date Received: 08/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.87 

Mica 1.86 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 04th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210609 DS Moisture and Mica 
Date Received: 08/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 10.64 

Mica 1.84 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 04th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210616 DS Moisture and Mica 
Date Received: 08/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 8.34 

Mica 1.86 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 04th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210623 DS Moisture and Mica 
Date Received: 08/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.04 

Mica 1.91 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 04th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210630 NS Moisture and Mica 
Date Received: 16/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 12.40 

Mica 1.63 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue July 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210602 DS Moisture and Mica 
Date Received: 08/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 12.29 

Mica 2.28 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 04th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210609 DS Moisture and Mica 
Date Received: 08/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 14.92 

Mica 2.97 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 04th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210616 NS Moisture and Mica 
Date Received: 08/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 10.98 

Mica 4.20 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 04th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210623 DS Moisture and Mica 
Date Received: 08/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 10.78 

Mica 3.79 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 04th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210630 NS Moisture and Mica 
Date Received: 16/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 13.97 

Mica 1.84 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue July 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210707 NS Moisture and Mica 
Date Received: 16/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 14.32 

Mica 0.92 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue July 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 140721 NS Moisture and Mica 
Date Received: 28/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 12.86 

Mica 0.69 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210721 DS Moisture and Mica 
Date Received: 28/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 14.49 

Mica 1.29 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210728 DS Moisture and Mica 
Date Received: 12/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 17.77 

Mica 0.78 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 13th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210707 NS Moisture and Mica 
Date Received: 16/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.46 

Mica 1.47 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue July 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 140721 NS Moisture and Mica 
Date Received: 28/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 10.94 

Mica 0.80 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210721 DS Moisture and Mica 
Date Received: 28/07/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 13.18 

Mica 1.02 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue August 05th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210728 DS Moisture and Mica 
Date Received: 12/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 16.38 

Mica 0.41 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 13th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210804 DS Moisture and Mica 
Date Received: 12/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 29.01 

Mica 2.91 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 13th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210811 DS Moisture and Mica 
Date Received: 30/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 11.34 

Mica 0.74 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 17th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210818 NS Moisture and Mica 
Date Received: 30/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 10.84 

Mica 0.86 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 17th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210825 NS Moisture and Mica 
Date Received: 30/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 16.99 

Mica 0.54 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 17th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210804 NS Moisture and Mica 
Date Received: 12/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 20.17 

Mica 0.88 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 13th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210811 DS Moisture and Mica 
Date Received: 30/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 8.62 

Mica 0.74 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 17th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210818 DS Moisture and Mica 
Date Received: 30/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 13.96 

Mica 0.75 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 17th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210825 NS Moisture and Mica 
Date Received: 30/08/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 13.49 

Mica 0.60 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue September 17th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210903 DS Moisture and Mica 
Date Received: 23/09/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 6.82 

Mica 0.53 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 27th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210908 NS Moisture and Mica 
Date Received: 23/09/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.54 

Mica 1.70 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 27th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210915 NS Moisture and Mica 
Date Received: 23/09/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 8.45 

Mica 1.06 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 27th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210922 DS Moisture and Mica 
Date Received: 15/10/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 4.65 

Mica 1.34 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST2 210929 DS Moisture and Mica 
Date Received: 15/10/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 6.00 

Mica 0.96 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210903 NS Moisture and Mica 
Date Received: 23/09/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 7.44 

Mica 0.70 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 27th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210908 DS Moisture and Mica 
Date Received: 23/09/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 10.81 

Mica 0.85 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 27th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210915 NS Moisture and Mica 
Date Received: 23/09/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 9.56 

Mica 2.29 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 27th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210922 DS Moisture and Mica 
Date Received: 15/10/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 4.07 

Mica 1.24 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 

 



 
 
 

 
 

 

 

 
 
A.C.N. 008 868 335 
A.B.N.  55 008 868 335 
 
T: 08 9399 3934 
F: 08 9497 1415 
 
PO Box 66 
Kelmscott  WA  6991 
 
49 Owen Road, 
Kelmscott  WA  6111 

 

 

Certificate of Analysis   

Moisture Determination and Mica 
 
Sample Identification: ST3 210929 NS Moisture and Mica 
Date Received: 15/10/2021 
 
 
Sample Preparation and Analysis: 

The sample was received from Mt Marion for moisture determination 
and Mica Picking. 
The sample was dried in an oven at 105˚C to determine moisture as a 
mass percentage. 
The dry sample was screened at 4, 1 and 0.25mm. Mica was picked 
out of each fraction above 0.25mm to determine the Mica content by 
weight percent. 
 

 
 
 
We certify the following test data. 
 

Analyte Assay (%) 

Moisture 5.10 

Mica 1.85 

 
 
 
 
Issued by: 

Nagrom 
Metallurgical Laboratory 
Kelmscott, Western Australia 
 

Date of Issue October 29th 2021 

Dr Slobodanka Vukcevic 

Authorising Officer 
 

Signature 
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Client:  Process Minerals International Pty Ltd 
Job number:   20_1889 
Sample:  20_1889_01 
Client ID:  ST2 
Revision:   0 
Date:  18th December 2020 
Analysis:  Respirable α‐Quartz concentration analysis by X‐ray diffraction  (XRD) and scanning electron 

microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk solid. The sample was tested as received. 
 
A sub‐sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly homogenized and 
sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by X‐ray diffraction to assess the α‐Quartz concentration. 
 
Analysis 
The wet sieving was conducted using a light‐flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size fraction 

was then oven dried at 105 C. The dried weights of each of the fractions were noted and the fraction percentage 
calculated based on the original dried starting weight. 
 
The  laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using  QAS3002  certified  reference  material  and  certified  within  specification.  The  analyses  were  conducted 
following ISO13320‐1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 

decanted off, down  to the  limit of the  fall height. The density and viscosity of water at 21 C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy dispersive 
spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified to highlight 
particle composition. The contrast in backscatter electron images is proportional to average elemental composition 
i.e. the brighter the particle the higher the atomic number. Some images with contrasting brightness particles were 
examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present  in the sample will give peaks  in the XRD scan. Amorphous 
(non‐crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF‐4+ 2020. The X‐ray source was cobalt radiation. ICCD match probabilities are reported as an 

37 Kensington Street 
East Perth 
WA 6004 
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indication of how well  the diffraction peaks of  this  sample  compare with  currently published  literature on  the 
quoted mineral. No Rietveld refinement was conducted on the acquired spectrum unless otherwise stated. 
 
The respirable (as defined in ISO 7708) quartz concentration of the bulk was calculated by multiplying the volume 
percent of the respirable‐only (PM4) fraction by the α‐Quartz concentration of the respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non‐inhalable  Inhalable, PM100  Thoracic, PM10  Respirable, PM4 

ST2  99.8  0.24  0.02  0.01 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore 0.01 wt %. 
 
The normalised,  interpreted semi‐quantitative mineralogy by X‐ray diffraction of the abstracted PM4 fraction  is 
shown below: 

 
The  XRD  interpretation  estimated  the  PM4  fraction  to  be  approximately  18  wt  %  amorphous.  The  above 
percentages represent only the crystalline fraction. 
 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 

    Respirable (PM4) wt % of the bulk material for mineral phase 

Lab number  Client ID   α‐Quartz  Cristobalite    Tridymite  

20_1889_01  ST2  <0.001  <0.001  <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – Quartz, Cristobalite 
and Tridymite². 
 
Analysed:  Rhiannan Horton, B.Sc.(Forensic and Analytical Chemistry)(Hons) 
 
Reported:  Rhiannan Horton, B.Sc.(Forensic and Analytical Chemistry)(Hons) 
 
Approved:  Rick Hughes, B.Sc.(Hons)Physics, MAIP 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C‐14.pdf 

Mineral phase 
Concentration (wt 
%) of PM4 only 

ICDD  match 
probability 

chlorite (Mg4.6Fe0.55Al1.7Si3.15O10(OH)8)  26  Medium 

Muscovite‐3T ((K,Na)(Al,Mg,Fe)2(Si3.1Al0.9)O10(OH)2)  23  Medium 

Talc‐1A (Mg3Si4O10(OH)2)  10  Good 

Clinochlore‐IIb‐4 ((Mg11.06Fe0.94)((Si5.22Al2.78)O20(OH)16))  9  Medium 

Albite (Na0.98Ca0.02Al1.02Si2.98O8)  5  Medium 

Spodumene (LiAlSi2O6)  5  Medium 

Antigorite (Mg48Si34O85(OH)62)  5  Low 

amphibole group, syn (Na1.5Mg2.5Si4O10.5(OH)1.5)  4  Low 

Sanidine (K0.42Na0.58Ca0.03AlSi3O8)  4  Low 

Montmorillonite (Si3.74Al2.03Fe0.03Mg0.02∙O11)  4  Medium 

Quartz, syn (SiO2)  2  Medium 

eucryptite, syn | Lithium Aluminum Silicate (LiAl(SiO4))  1  Low 
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Client:  Process Minerals International Pty Ltd 
Job number:   20_1889 
Sample:  20_1889_02 
Client ID:  ST3 
Revision:   0 
Date:  18th December 2020 
Analysis:  Respirable α‐Quartz concentration analysis by X‐ray diffraction  (XRD) and scanning electron 

microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk solid. The sample was tested as received. 
 
A sub‐sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly homogenized and 
sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by X‐ray diffraction to assess the α‐Quartz concentration. 
 
Analysis 
The wet sieving was conducted using a light‐flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size fraction 

was then oven dried at 105 C. The dried weights of each of the fractions were noted and the fraction percentage 
calculated based on the original dried starting weight. 
 
The  laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using  QAS3002  certified  reference  material  and  certified  within  specification.  The  analyses  were  conducted 
following ISO13320‐1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 

decanted off, down  to the  limit of the  fall height. The density and viscosity of water at 21 C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy dispersive 
spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified to highlight 
particle composition. The contrast in backscatter electron images is proportional to average elemental composition 
i.e. the brighter the particle the higher the atomic number. Some images with contrasting brightness particles were 
examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present  in the sample will give peaks  in the XRD scan. Amorphous 
(non‐crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF‐4+ 2020. The X‐ray source was cobalt radiation. ICCD match probabilities are reported as an 

37 Kensington Street 
East Perth 
WA 6004 

 



 Be Confident We See More  www.microanalysis.com.au 
Page 2 of 2 

indication of how well  the diffraction peaks of  this  sample  compare with  currently published  literature on  the 
quoted mineral. No Rietveld refinement was conducted on the acquired spectrum unless otherwise stated. 
 
The respirable (as defined in ISO 7708) quartz concentration of the bulk was calculated by multiplying the volume 
percent of the respirable‐only (PM4) fraction by the α‐Quartz concentration of the respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non‐inhalable  Inhalable, PM100  Thoracic, PM10  Respirable, PM4 

ST3  99.6  0.39  0.03  <0.001 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore <0.001 wt %. 
 
The normalised,  interpreted semi‐quantitative mineralogy by X‐ray diffraction of the abstracted PM4 fraction  is 
shown below: 

 
The  XRD  interpretation  estimated  the  PM4  fraction  to  be  approximately  24  wt  %  amorphous.  The  above 
percentages represent only the crystalline fraction. 
 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 

    Respirable (PM4) wt % of the bulk material for mineral phase 

Lab number  Client ID   α‐Quartz  Cristobalite    Tridymite  

20_1889_02  ST3  <0.001  <0.001  <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – Quartz, Cristobalite 
and Tridymite². 
 
Analysed:  Rhiannan Horton, B.Sc.(Forensic and Analytical Chemistry)(Hons) 
 
Reported:  Rhiannan Horton, B.Sc.(Forensic and Analytical Chemistry)(Hons) 
 
Approved:  Rick Hughes, B.Sc.(Hons)Physics, MAIP 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C‐14.pdf 

Mineral phase 
Concentration (wt 
%) of PM4 only 

ICDD  match 
probability 

chlorite (Mg4.6Fe0.55Al1.7Si3.15O10(OH)8)  29  Medium 

Muscovite‐3T ((K,Na)(Al,Mg,Fe)2(Si3.1Al0.9)O10(OH)2)  24  Medium 

Clinochlore‐IIb‐4 ((Mg11.06Fe0.94)((Si5.22Al2.78)O20(OH)16))  10  Medium 

Talc‐1A (Mg3Si4O10(OH)2)  6  Good 

amphibole group, syn (Na1.5Mg2.5Si4O10.5(OH)1.5)  6  Low 

Albite (Na0.98Ca0.02Al1.02Si2.98O8)  5  Medium 

Montmorillonite (Si3.74Al2.03Fe0.03Mg0.02∙O11)  5  Medium 

Sanidine (K0.42Na0.58Ca0.03AlSi3O8)  4  Low 

Antigorite (Mg48Si34O85(OH)62)  4  Low 

Quartz, syn (SiO2)  3  Medium 

Spodumene (LiAlSi2O6)  3  Medium 

eucryptite, syn | Lithium Aluminum Silicate (LiAl(SiO4))  1  Low 
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Client:  Process Minerals International Pty Ltd 
Job number:   21_0316 
Sample:  21_0316_01 
Client ID:  ST2 
Revision:   0 
Date:  10/03/2021 
Analysis:  Respirable α‐Quartz concentration analysis by X‐ray diffraction  (XRD) and scanning electron 

microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk solid. The sample was tested as received. 
 
A sub‐sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly homogenized and 
sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by X‐ray diffraction to assess the α‐Quartz concentration. 
 
Analysis 
The wet sieving was conducted using a light‐flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size fraction 

was then oven dried at 105 C. The dried weights of each of the fractions were noted and the fraction percentage 
calculated based on the original dried starting weight. 
 
The  laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using  QAS3002  certified  reference  material  and  certified  within  specification.  The  analyses  were  conducted 
following ISO13320‐1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 

decanted off, down  to the  limit of the  fall height. The density and viscosity of water at 21 C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy dispersive 
spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified to highlight 
particle composition. The contrast in backscatter electron images is proportional to average elemental composition 
i.e. the brighter the particle the higher the atomic number. Some images with contrasting brightness particles were 
examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present  in the sample will give peaks  in the XRD scan. Amorphous 
(non‐crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF‐4+ 2020. The X‐ray source was cobalt radiation. ICCD match probabilities are reported as an 
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indication of how well  the diffraction peaks of  this  sample  compare with  currently published  literature on  the 
quoted mineral. No Rietveld refinement was conducted on the acquired spectrum unless otherwise stated. 
 
The respirable (as defined in ISO 7708) quartz concentration of the bulk was calculated by multiplying the volume 
percent of the respirable‐only (PM4) fraction by the α‐Quartz concentration of the respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non‐inhalable  Inhalable, PM100  Thoracic, PM10  Respirable, PM4 

ST2  99.9  0.1  0.01  <0.01 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore <0.01 wt %. 
 
The normalised,  interpreted semi‐quantitative mineralogy by X‐ray diffraction of the abstracted PM4 fraction  is 
shown below: 

 
The  XRD  interpretation  estimated  the  PM4  fraction  to  be  approximately  27  wt  %  amorphous.  The  above 
percentages represent only the crystalline fraction. 
 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 

    Respirable (PM4) wt % of the bulk material for mineral phase 

Lab number  Client ID   α‐Quartz  Cristobalite    Tridymite  

21_0316_01  ST2  <0.001  <0.001  <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – Quartz, Cristobalite 
and Tridymite². 
 
Analysed:  Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Reported:  Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Approved:  Ian Davies, B.Sc.(Chemistry) 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C‐14.pdf 

Mineral phase 
Concentration (wt 
%) of PM4 only 

ICDD  match 
probability 

Montmorillonite (bentonite) ((Na,Ca)0.3(Al,Mg)2Si4O10(OH)2∙xH2O)  51  Medium 

Muscovite‐2M1 (KAl2(Si,Al)4O10(OH)2)  17  Medium 

Clinochlore‐1MIIb, ferroan ((Mg,Fe)6(Si,Al)4O10(OH)8)  14  Good 

Talc‐2M (Mg3Si4O10(OH)2)  8  Medium 

Actinolite (Ca2(Mg,Fe+2)5Si8O22(OH)2)  5  Medium 

Kaolinite‐1A (Al2Si2O5(OH)4)  4  Low 

Quartz, syn (SiO2)  1  Low 

Boehmite, syn (AlO(OH))  Trace  Low 
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Client:  Process Minerals International Pty Ltd 
Job number:   21_0316 
Sample:  21_0316_02 
Client ID:  ST3 
Revision:   0 
Date:  10/03/2021 
Analysis:  Respirable α‐Quartz concentration analysis by X‐ray diffraction  (XRD) and scanning electron 

microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk solid. The sample was tested as received. 
 
A sub‐sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly homogenized and 
sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by X‐ray diffraction to assess the α‐Quartz concentration. 
 
Analysis 
The wet sieving was conducted using a light‐flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size fraction 

was then oven dried at 105 C. The dried weights of each of the fractions were noted and the fraction percentage 
calculated based on the original dried starting weight. 
 
The  laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using  QAS3002  certified  reference  material  and  certified  within  specification.  The  analyses  were  conducted 
following ISO13320‐1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 

decanted off, down  to the  limit of the  fall height. The density and viscosity of water at 21 C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy dispersive 
spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified to highlight 
particle composition. The contrast in backscatter electron images is proportional to average elemental composition 
i.e. the brighter the particle the higher the atomic number. Some images with contrasting brightness particles were 
examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present  in the sample will give peaks  in the XRD scan. Amorphous 
(non‐crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF‐4+ 2020. The X‐ray source was cobalt radiation. ICCD match probabilities are reported as an 
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indication of how well  the diffraction peaks of  this  sample  compare with  currently published  literature on  the 
quoted mineral. No Rietveld refinement was conducted on the acquired spectrum unless otherwise stated. 
 
The respirable (as defined in ISO 7708) quartz concentration of the bulk was calculated by multiplying the volume 
percent of the respirable‐only (PM4) fraction by the α‐Quartz concentration of the respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non‐inhalable  Inhalable, PM100  Thoracic, PM10  Respirable, PM4 

ST3  99.8  0.2  0.02  <0.01 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore <0.01 wt %. 
 
The normalised,  interpreted semi‐quantitative mineralogy by X‐ray diffraction of the abstracted PM4 fraction  is 
shown below: 

 
The  XRD  interpretation  estimated  the  PM4  fraction  to  be  approximately  26  wt  %  amorphous.  The  above 
percentages represent only the crystalline fraction. 
 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 

    Respirable (PM4) wt % of the bulk material for mineral phase 

Lab number  Client ID   α‐Quartz  Cristobalite    Tridymite  

21_0316_02  ST3  <0.001  <0.001  <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – Quartz, Cristobalite 
and Tridymite². 
 
Analysed:  Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Reported:  Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Approved:  Ian Davies, B.Sc.(Chemistry) 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C‐14.pdf 

Mineral phase 
Concentration (wt 
%) of PM4 only 

ICDD  match 
probability 

Montmorillonite (bentonite) ((Na,Ca)0.3(Al,Mg)2Si4O10(OH)2∙xH2O)  35  Medium 

Talc‐2M (Mg3Si4O10(OH)2)  25  Medium 

Muscovite‐2M1 (KAl2(Si,Al)4O10(OH)2)  17  Medium 

Clinochlore‐1MIIb, ferroan ((Mg,Fe)6(Si,Al)4O10(OH)8)  14  Good 

Kaolinite‐1A (Al2Si2O5(OH)4)  4  Medium 

Anthophyllite 
(Na0.18Ca0.08Mg4.54Mn0.05Fe1.91Al1.08Si7.34O22(OH)2) 

2  Low 

Actinolite (Ca2(Mg,Fe+2)5Si8O22(OH)2)  2  Low 

Quartz, syn (SiO2)  1  Low 

Boehmite, syn (AlO(OH))  Trace  Low 

Zoisite, syn (Ca2Al3(SiO4)(Si2O7)(O,OH)2)  Trace  Low 
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Client: Process Minerals International Pty Ltd 
Job number:  21_1006 
Sample: 21_1006_01 
Client ID: ST2 
Revision:  0 
Date: 15/07/2021 
Analysis: Respirable alpha-Quartz concentration analysis by X-Ray diffraction (XRD) and scanning 

electron microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk sample. The sample was tested as received. 
 
A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was 
thoroughly homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, 
composition and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic 
diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively 
and quantitatively by x-ray diffraction to assess the crystalline silica concentration. 
 
Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm 
stainless steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. 
Each size fraction was then oven dried at 105 C. The dried weights of each of the fractions were noted and 
the fraction percentage calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes 
Law. The samples were then homogenised and allowed to settle for the calculated time before the 
supernatant was decanted off, down to the limit of the fall height. The density and viscosity of water at 21 C, 
and an assumed particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy 
dispersive spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise 
specified to highlight particle composition. The contrast in backscatter electron images is proportional to 
average elemental composition i.e. the brighter the particle the higher the atomic number. Some images with 
contrasting brightness particles were examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak 
area integration method. Only crystalline material present in the sample will give peaks in the XRD scan. 
Amorphous (non crystalline) material will add to the background. The search match software used was EVA 
(Bruker). The ICDD card set was ICDD PDF4/Minerals 2019. The X-Ray source was cobalt radiation. ICCD match 
probabilities are reported as an indication of how well the diffraction peaks of this sample compare with 
currently published literature on the quoted mineral. No Rietveld refinement was conducted on the acquired 
spectrum unless otherwise stated. 
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The respirable (as defined in ISO 7708) Quartz concentration of the bulk was calculated by multiplying the 
volume percent of the respirable-only (PM4) fraction by the alpha-Quartz concentration of the respirable only 
fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 
 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non-inhalable Inhalable, PM100 Thoracic, PM10 Respirable, PM4 
ST2 99.9 0.1 0.01 <0.01 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume 
percent distribution equates to a mass distribution. The respirable fraction, PM4 is therefore <0.01 wt %. 
The normalised, interpreted semi-quantitative mineralogy by X-Ray diffraction of the abstracted PM4 fraction 
is shown below: 

 
The XRD interpretation determined the PM4 fraction to be approximately 5 wt % amorphous. The above 
percentages represent only the crystalline fraction. 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 
 

  Respirable (PM4) wt % of the bulk material for mineral phase 
Lab number Client ID  α-Quartz Cristobalite   Tridymite  
21_1006_01 ST2 <0.001 <0.001 <0.001 

Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – Quartz, 
Cristobalite and Tridymite². 
Analysed: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Reported: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Approved: Ian Davies, B.Sc.(Chemistry) 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf 

Mineral phase Concentration (wt 
%) of PM4 only 

ICDD match 
probability 

Montmorillonite-15A (Ca0.2(Al,Mg)2Si4O10(OH)2·4H2O) 28 Medium 
Clinochlore-1MIIb ((Mg5Al)(Si,Al)4O10(OH)8) 20 Good 
Talc-1A (Mg3Si4O10(OH)2) 13 Good 
Muscovite-2M1 (KAl2(Si,Al)4O10(OH)2) 10 Medium 
Kaolinite-1A (Al2Si2O5(OH)4) 8 Medium 
Amphibole, syn (Na1.6Mg6.2Si8O22(OH)2) 7 Medium 
Anthophyllite ((Mg,Fe+2)7Si8O22(OH)2) 4 Low 
Lizardite-1T (Mg2.8Fe0.2Si2O5(OH)4) 3 Low 
Bayerite (Al(OH)3) 2 Low 
Spodumene (LiAlSi2O6) 1 Low 
Quartz, syn (SiO2) 1 Low 
Albite, ordered (NaAlSi3O8) 1 Low 
Microcline, intermediate (KAlSi3O8) 1 Low 
Gypsum (Ca(SO4)(H2O)2) 1 Low 
Vermiculite-2M (Mg3(Si4O10)(OH)2) 1 Low 
Bφhmite (AlO(OH)) 0 Low 
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Client: Process Minerals International Pty Ltd 
Job number:  21_1006 
Sample: 21_1006_02 
Client ID: ST3 
Revision:  0 
Date: 15/07/2021 
Analysis: Respirable alpha-Quartz concentration analysis by X-Ray diffraction (XRD) and scanning 

electron microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk sample. The sample was tested as received. 
 
A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was 
thoroughly homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, 
composition and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic 
diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively 
and quantitatively by x-ray diffraction to assess the crystalline silica concentration. 
 
Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm 
stainless steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. 
Each size fraction was then oven dried at 105 C. The dried weights of each of the fractions were noted and 
the fraction percentage calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes 
Law. The samples were then homogenised and allowed to settle for the calculated time before the 
supernatant was decanted off, down to the limit of the fall height. The density and viscosity of water at 21 C, 
and an assumed particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy 
dispersive spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise 
specified to highlight particle composition. The contrast in backscatter electron images is proportional to 
average elemental composition i.e. the brighter the particle the higher the atomic number. Some images with 
contrasting brightness particles were examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak 
area integration method. Only crystalline material present in the sample will give peaks in the XRD scan. 
Amorphous (non crystalline) material will add to the background. The search match software used was EVA 
(Bruker). The ICDD card set was ICDD PDF4/Minerals 2019. The X-Ray source was cobalt radiation. ICCD match 
probabilities are reported as an indication of how well the diffraction peaks of this sample compare with 
currently published literature on the quoted mineral. No Rietveld refinement was conducted on the acquired 
spectrum unless otherwise stated. 

37 Kensington Street 
East Perth 
WA 6004 
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The respirable (as defined in ISO 7708) Quartz concentration of the bulk was calculated by multiplying the 
volume percent of the respirable-only (PM4) fraction by the alpha-Quartz concentration of the respirable only 
fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 
 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non-inhalable Inhalable, PM100 Thoracic, PM10 Respirable, PM4 
ST3 99.8 0.2 0.03 0.01 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume 
percent distribution equates to a mass distribution. The respirable fraction, PM4 is therefore 0.01 wt %. 
 
The normalised, interpreted semi-quantitative mineralogy by X-Ray diffraction of the abstracted PM4 fraction 
is shown below: 

The XRD interpretation determined the PM4 fraction to be approximately 9 wt % amorphous. The above 
percentages represent only the crystalline fraction. 
The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 

  Respirable (PM4) wt % of the bulk material for mineral phase 
Lab number Client ID  α-Quartz Cristobalite   Tridymite  
21_1006_02 ST3 <0.001 <0.001 <0.001 

 
Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – Quartz, 
Cristobalite and Tridymite². 
 
Analysed: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Reported: Jack van der Pal, B.Sc.(Applied Geology), B.Sc.(Geophysics) 
 
Approved: Ian Davies, B.Sc.(Chemistry) 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf 

Mineral phase Concentration (wt %) of 
PM4 only 

ICDD match 
probability 

Talc-1A (Mg3Si4O10(OH)2) 36 Good 
Clinochlore-1MIIb ((Mg5Al)(Si,Al)4O10(OH)8) 16 Good 
Montmorillonite-15A (Ca0.2(Al,Mg)2Si4O10(OH)2·4H2O) 10 Medium 
Muscovite-2M1 (KAl2(Si,Al)4O10(OH)2) 10 Medium 
Clinochlore-1MIIb, Fe+2-bearing ((Mg,Fe)6(Si,Al)4O10(OH)8) 8 Medium 
Kaolinite-1A (Al2Si2O5(OH)4) 7 Medium 
Amphibole, syn (Na1.6Mg6.2Si8O22(OH)2) 6 Low 
Anthophyllite ((Mg,Fe+2)7Si8O22(OH)2) 2 Low 
Lizardite-1T (Mg2.8Fe0.2Si2O5(OH)4) 2 Low 
Quartz, syn (SiO2) 1 Low 
Albite, ordered (NaAlSi3O8) 1 Low 
Spodumene (LiAlSi2O6) 1 Low 
Microcline, intermediate (KAlSi3O8) 1 Low 
Vermiculite-2M (Mg3(Si4O10)(OH)2) trace Low 
Bφhmite (AlO(OH)) trace Low 
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Client: Mineral Resources Limited Date received: 11/10/2021 
Client address: 1 Sleat Road, Applecross, WA 6153 Date analysed: 26/10/2021 
Job number:  21_1659 Date reported:  26/10/2021 
Lab ID: 21_1659_01 
Client ID: SC6 
Analysis: Respirable (PM4) silica concentration analysis by X-ray diffraction (XRD) and scanning 

electron microscopy (SEM) using the modified SWeRF method¹ 
Revision:  0 
Comments: XRD identified asbestiform minerals were present in the sample, and the SEM showed 

that they were in a countable asbestos morphology. 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk sample. The sample was tested as received. 
 

A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly 
homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 

The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter 
(EAD).   
 

Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively 
and quantitatively by X-ray diffraction to assess the crystalline silica concentration. 
 

Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size 
fraction was then oven dried at 105 C. The dried weights of each of the fractions were noted and the fraction 
percentage calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes 
Law. The samples were then homogenised and allowed to settle for the calculated time before the supernatant 
was decanted off, down to the limit of the fall height. The density and viscosity of water at 21 C, and an 
assumed particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy 
dispersive spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified 
to highlight particle composition. The contrast in backscatter electron images is proportional to average 
elemental composition i.e. the brighter the particle the higher the atomic number. Some images with 
contrasting brightness particles were examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the RIR 
method. Only crystalline material present in the sample will give peaks in the XRD scan. Amorphous (non-
crystalline) material will add to the background but is estimated by the software. The search match software 
used was EVA (Bruker). The ICDD card set was ICDD PDF4+ 2021. The X-ray source was cobalt radiation. ICCD 
match probabilities are reported as an indication of how well the diffraction peaks of this sample compare with 
currently published literature on the quoted mineral. No Rietveld refinement was conducted on the acquired 
spectrum unless otherwise stated. 
 

5 Alvan Street 
Mount Lawley 

WA 6050 
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The respirable (as defined in ISO 7708) silica concentration of the bulk was calculated by multiplying the volume 
percent of the respirable-only (PM4) fraction by the α-quartz, cristobalite and tridymite concentrations of the 
respirable only fraction. 
 
Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 
 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non-inhalable Inhalable, PM100 Thoracic, PM10 Respirable, PM4 
SC6 99.7 0.3 0.1 0.02 

 
Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore 0.02 wt %. 
 
The normalised, interpreted semi-quantitative mineralogy by X-Ray diffraction of the abstracted PM4 fraction 
is shown below: 

 

The XRD interpretation determined the PM4 fraction to be approximately 4 wt % amorphous. The above 
percentages represent only the crystalline fraction. 
 

The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 
 

  Respirable (PM4) wt % of the bulk material for mineral phase 
Lab ID Client ID  α-Quartz Cristobalite   Tridymite  

21_1659_02 SC6 <0.001 <0.001 <0.001 
 

Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – α-quartz, 
cristobalite and tridymite². 
 

Analysed: Jarvis Lawson, Cert IV  (Laboratory Techniques) 
 

Reported: Jarvis Lawson, Cert IV  (Laboratory Techniques) 
 

Approved: Ian Davies, B.Sc.(Chemistry) 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf 

Mineral phase 
Concentration (wt %) of PM4 

only 
ICDD match 
probability 

Clinochlore-1MIIb ((Mg5Al)(Si,Al)4O10(OH)8) 27 Good 
Actinolite 
(Na0.1Ca1.8Mg4.6Fe0.6Al0.1Si7.9O22.1(OH)1.9) 

14 Good 

Biotite-2M1 
(K2(Fe2.786Mg2.321Ti0.550)(Al2.413Si5.587O20)(OH)4) 

14 Good 

Montmorillonite-calcian (NR) 
(Ca0.2(Al,Mg)2Si4O10(OH)2·xH2O) 12 Good 

Talc-2M (Mg3Si4O10(OH)2) 10 Good 
Anthophyllite (Mg5Fe2+2Si8O22(OH)2) 8 Medium 
Muscovite-3T ((K,Na)(Al,Mg,Fe)2(Si3.1Al0.9)O10(OH)2) 8 Medium 
Kaolinite (Al2(Si2O5(OH)4)) 4 Low 
Quartz, syn (SiO2) 3 Low 
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Client: Mineral Resources Limited Date received: 11/10/2021 
Client address: 1 Sleat Road APPLECROSS WA 6153 Date analysed: 26/10/2021 
Job number:  21_1659 Date reported:  26/10/2021 
Lab ID: 21_1659_01 
Client ID: SC4 
Analysis: Respirable (PM4) silica concentration analysis by X-ray diffraction (XRD) and scanning 

electron microscopy (SEM) using the modified SWeRF method¹ 
Revision:  0 
Comments: XRD identified asbestiform minerals were present in the sample, and the SEM showed 

that they were in a countable asbestos morphology.  
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a Bulk sample. The sample was tested as received. 
 
A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly 
homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter 
(EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively 
and quantitatively by X-ray diffraction to assess the crystalline silica concentration. 
 
Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size 
fraction was then oven dried at 105 C. The dried weights of each of the fractions were noted and the fraction 
percentage calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes 
Law. The samples were then homogenised and allowed to settle for the calculated time before the supernatant 
was decanted off, down to the limit of the fall height. The density and viscosity of water at 21 C, and an 
assumed particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy 
dispersive spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified 
to highlight particle composition. The contrast in backscatter electron images is proportional to average 
elemental composition i.e. the brighter the particle the higher the atomic number. Some images with 
contrasting brightness particles were examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the RIR 
method. Only crystalline material present in the sample will give peaks in the XRD scan. Amorphous (non-
crystalline) material will add to the background but is estimated by the software. The search match software 
used was EVA (Bruker). The ICDD card set was ICDD PDF4+ 2021. The X-ray source was cobalt radiation. ICCD 
match probabilities are reported as an indication of how well the diffraction peaks of this sample compare with 
currently published literature on the quoted mineral. No Rietveld refinement was conducted on the acquired 
spectrum unless otherwise stated. 

5 Alvan Street 
Mount Lawley 

WA 6050 
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The respirable (as defined in ISO 7708) silica concentration of the bulk was calculated by multiplying the volume 
percent of the respirable-only (PM4) fraction by the α-quartz, cristobalite and tridymite concentrations of the 
respirable only fraction. 
 

Summary 
The size distribution of the sample by wet sieving and laser diffraction is shown below: 
 

Client ID 
Size fraction (by aerodynamic diameter) volume percent 

Non-inhalable Inhalable, PM100 Thoracic, PM10 Respirable, PM4 
SC4 99.6 0.4 0.1 0.01 

 

Assuming all mineral phases occur at the same relative concentrations across all size intervals, a volume percent 
distribution equates to a mass distribution. The respirable fraction, PM4 is therefore 0.01 wt %. 
 

The normalised, interpreted semi-quantitative mineralogy by X-Ray diffraction of the abstracted PM4 fraction 
is shown below: 

 

The XRD interpretation determined the PM4 fraction to be approximately 4 wt % amorphous. The above 
percentages represent only the crystalline fraction. 
 

The respirable (PM4) crystalline silica concentrations with respect to the bulk sample are shown below: 
 

  Respirable (PM4) wt % of the bulk material for mineral phase 

Lab ID Client ID  α-Quartz Cristobalite   Tridymite  
21_1659_01 SC4 <0.001 <0.001 <0.001 

 

Note: Three polymorphs of crystalline silica are scheduled as Group 1 carcinogens by IARC – α-quartz, 
cristobalite and tridymite². 
 

Analysed: Jarvis Lawson, Cert IV (Laboratory Techniques) 
 

Reported: Jarvis Lawson, Cert IV (Laboratory Techniques) 
 

Approved: Ian Davies, B.Sc.(Chemistry) 
 
¹ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979281/ 
² https://monographs.iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf 

Mineral phase 
Concentration (wt %) of PM4 

only 
ICDD match 
probability 

Talc-2M (Mg3Si4O10(OH)2) 40 High 
Clinochlore ((Mg,Al)6(Si,Al)4O10(OH)8) 27 High 
Anthophyllite (Mg5Fe2+2Si8O22(OH)2) 7 High 
Montmorillonite-calcian (NR) 
(Ca0.2(Al,Mg)2Si4O10(OH)2·xH2O) 7 High 

Lizardite-1T ((Mg,Al)3((Si,Fe)2O5)(OH)4) 7 Medium 
Biotite-2M1 
(K2(Fe2.786Mg2.321Ti0.550)(Al2.413Si5.587O20)(OH)4) 

4 Medium 

Actinolite 
(Na0.1Ca1.8Mg4.6Fe0.6Al0.1Si7.9O22.1(OH)1.9) 

3 Medium 

Actinolite (Ca2(Mg,Fe+2)5Si8O22(OH)2) 2 Low 
Quartz, syn (SiO2) 1 Low 
Muscovite-3T ((K,Na)(Al,Mg,Fe)2(Si3.1Al0.9)O10(OH)2) 1 Low 



Client: Process Minerals International Pty Ltd

Job number:  20_1889

Lab ID: 20_1889_01

Client ID: ST2

Analysis Date: 14/12/2020
Report Date: 18/12/2020
Revision: 1
Comment:

Analysis: Dust Extinction Moisture (DEM) following AS4156.6 ‐ 2000

Sample preparation

Analysis

Summary
The results were determined to be: 

Lab ID

20_1889_01

Analyst: Benjamin Rainer, Diploma(Laboratory Techniques)

Reported by: Benjamin Rainer, Diploma(Laboratory Techniques)

Approved by: Ian Davies, B.Sc.(Chemistry)
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This report supersedes “20_1889_01 'ST2' Dust Extinction Moisture” Revision 0 

issued on 15/12/2020 due to a requested change in client name.

Sample was air dried prior to analysis to achieve moisture levels lower than the 'as received' moisture.

A representative subsample of approximately 1036.92 g of the sample was weighed out and transferred to a sealed

drum. The drum was rotated/agitated and the generated dust vacuumed out of the drum and collected in a vacuum bag

of 5 µm nominal pore size. The mass of collected dust was recorded. A known quantity of water was added to a series

of separate sub‐samples, each thoroughly mixed before being placed in the drum and the dust collection procedure

repeated. Separate sub‐samples were repeated with increasing moisture content until no significant (<0.001g) dust was

collected on the filter.
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Client: Process Minerals International Pty Ltd

Job number:  20_1889

Lab ID: 20_1889_02

Client ID: ST3

Analysis Date: 14/12/2020
Report Date: 18/12/2020
Analysis: Dust Extinction Moisture (DEM) following AS4156.6 ‐ 2000
Revision: 1
Comment:

Sample preparation

Analysis

Summary
The results were determined to be: 

Lab ID

20_1889_02

Analyst: Benjamin Rainer, Diploma(Laboratory Techniques)

Reported by: Benjamin Rainer, Diploma(Laboratory Techniques)

Approved by: Ian Davies, B.Sc.(Chemistry)

Be Confident We See More www.microanalysis.com.au

Page 1 of 1

This report supersedes “20_1889_02 ‘ST3’ Dust Extinction Moisture by AS4156.6 report” 

Revision 0 issued on 15/12/2020 due to a requested change in client name.

Sample was air dried at ambient temperature prior to analysis to achieve moisture levels lower than the 'as received' 

moisture.

A representative subsample of approximately 1028.53 g of the sample was weighed out and transferred to a sealed

drum. The drum was rotated/agitated and the generated dust vacuumed out of the drum and collected in a vacuum bag

of 5 µm nominal pore size. The mass of collected dust was recorded. A known quantity of water was added to a series

of separate sub‐samples, each thoroughly mixed before being placed in the drum and the dust collection procedure

repeated. Separate sub‐samples were repeated with increasing moisture contents until no significant (<0.001g) dust

was collected on the filter.
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Client: Process Minerals International Pty Ltd Date received: 21/06/2021

Client address: 1 Sleat Road APPLECROSS WA 6153 Analysis Date: 14/07/2021

Job number: 21_1006 Date reported: 14/07/2021

Lab ID: 21_1006_01

Client ID: ST2

Analysis: Dust Extinction Moisture (DEM) following AS4156.6 - 2000

Revision no.: 0

Comments:

Sample preparation
A total of 14 kg of sample was supplied by the client for testing. 

The moisture content of the 'as received' sample was determined to be 1.01 %.

Analysis

Summary
The results were determined to be: 

Lab ID

21_1006_01

Analyst: Benjamin Rainer, Diploma(Laboratory Technology), James Nicolas, B.A

Reported by: Benjamin Rainer, Diploma(Laboratory Technology), James Nicolas, B.A

Approved by: Rick Hughes, B.Sc.(Hons)Physics, MAIP

Signed:

Be Confident We See More www.microanalysis.com.au
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Due to a the lack of fines content in the sample, very little dusting was produced during testing. Using 

the data available the DEM % would have a higher than typical associated error of ± 25 % (relative)

Representative subsamples of approximately 1007 g of the sample were weighed out, the moisture content determined

or adjusted, and transferred (in turn) to a sealed drum. The drum was rotated and the generated dust vacuumed out of

the drum and collected in a vacuum bag of 5 µm nominal pore size. The mass of collected dust was recorded. A known

quantity of water was added to each of the series of separate sub-samples, each thoroughly mixed before being placed in

turn, into the drum and the dust collection procedure repeated. Separate sub-samples were repeated with increasing

moisture contents until no significant quantity (<0.001g) of dust was collected on the filter.
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Client: Process Minerals International Pty Ltd Date received: 21/06/2021

Client address: 1 Sleat Road APPLECROSS WA 6153 Analysis Date: 16/07/2021

Job number: 21_1006 Date reported: 26/07/2021

Lab ID: 21_1006_02

Client ID: ST3

Analysis: Dust Extinction Moisture (DEM) following AS4156.6 - 2000

Revision no.: 0

Comments:

Sample preparation
A total of 14.1 kg of sample was supplied by the client for testing. 

The moisture content of the 'as received' sample was determined to be 3.15 %.

Analysis

Summary
The results were determined to be: 

Lab ID

21_1006_02

Analyst: Benjamin Rainer, Diploma(Laboratory Technology)

Reported by: Benjamin Rainer, Diploma(Laboratory Technology)

Approved by: Rick Hughes, B.Sc.(Hons)Physics, MAIP

Signed:

Be Confident We See More www.microanalysis.com.au
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Due to a the lack of fines content in the sample, very little dusting was produced during 

testing. Using the data available the DEM % would have a higher than typical associated error 

of ± 25 % (relative)

The sample was dried in an oven at 45°C  due to the sample achieving below a dust number of 10 on the initial testing.

Representative subsamples of approximately 1000 g of the sample were weighed out, the moisture content determined

or adjusted, and transferred (in turn) to a sealed drum. The drum was rotated and the generated dust vacuumed out of

the drum and collected in a vacuum bag of 5 µm nominal pore size. The mass of collected dust was recorded. A known

quantity of water was added to each of the series of separate sub-samples, each thoroughly mixed before being placed in

turn, into the drum and the dust collection procedure repeated. Separate sub-samples were repeated with increasing

moisture contents until no significant quantity (<0.001g) of dust was collected on the filter.

0.4 ± 0.2

Dust extinction moisture, %Client ID
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WA 6004

0.00

0.01

0.10

1.00

10.00

100.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

D
u

st
 n

u
m

b
e

r

Moisture Content, %



















                                      
 

 
 
ESP21_PMI_MT_015    
 

Page 1 of 1 
 

 

  
 
 

 
 

MOISTURE DETERMINATION REPORT 

 
 
THIS IS TO REPORT THAT WE, the undersigned SGS Australia Pty Ltd at the request of our Principal Process 
Minerals International, observed sampling and moisture determination on SPODUMENE SC4 at the Esperance 
Port shed 4/berth 3 facility.  
 
Material sampling was done on 30th March 2021 to 1st April 2021 at intervals of approximately every 250 Tonnes 
during loading of the vessel: M.V. BUNUN JUSTICE. 
 
We performed moisture determination on the samples taken and ascertained that Calculated Average Moisture 
for the shipment to be:  4.28%.   
 
 
 
Date of Sampling   01/04/2021 to 02/04/2021  
SGS Job Reference Number  ESP21_MT_015 
PMI Reference Number   PMI E0135 
Vessel Name    M.V. BUNUN JUSTICE. 
Product/Parcel    Spodumene SC4/Parcel 1 
Location (s)    Esperance Port shed 4/berth 3 facility 
 
 
Methods: 
 

Moisture Determination  Percentage loss of mass of original sample at 105oC until constant weight reported to two decimal places 
   Moisture determination performed in duplicate 

 
 

ISSUED BY SGS AUSTRALIA PTY LTD 
ESPERANCE, AUSTRALIA 
7th April 2021 

 
 
Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the 
limits of Client’s instructions, if any.  The Company’s sole responsibility is to its Client and th is document does not exonerate parties to a transaction from 
exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance 
of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.  
 
 
 
 
 
 
 

Signed and dated 
At loading port Esperance, Western Australia 
7th April 2021  

For and on behalf of 
SGS AUSTRALIA PTY LTD 
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MOISTURE DETERMINATION REPORT 

 
 
THIS IS TO REPORT THAT WE, the undersigned SGS Australia Pty Ltd at the request of our Principal Process 
Minerals International, observed sampling and moisture determination on SPODUMENE SC6 at the Esperance 
Port shed 4/berth 3 facility.  
 
Material sampling was done on 1ST April 2021 to 2ND April 2021 at intervals of approximately every 250 Tonnes 
during loading of the vessel: M.V. BUNUN JUSTICE. 
 
We performed moisture determination on the samples taken and ascertained that Calculated Average Moisture 
for the shipment to be:  2.86%.   
 
 
 
Date of Sampling   01//04/2021 to 02/04/2021  
SGS Job Reference Number  ESP21_MT_015 
PMI Reference Number   PMI E0135 
Vessel Name    M.V. BUNUN JUSTICE. 
Product/Parcel    Spodumene SC6/Parcel 2 
Location (s)    Esperance Port shed 4/berth 3 facility 
 
 
Methods: 
 

Moisture Determination  Percentage loss of mass of original sample at 105oC until constant weight reported to two decimal places 
   Moisture determination performed in duplicate 

 
 

ISSUED BY SGS AUSTRALIA PTY LTD 
ESPERANCE, AUSTRALIA 
7th April 2021 

 
 
Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the 
limits of Client’s instructions, if any.  The Company’s sole responsibility is to its Client and th is document does not exonerate parties to a transaction from 
exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance 
of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.  
 
 
 
 
 
 
 

Signed and dated 
At loading port Esperance, Western Australia 
7th  April 2021  

For and on behalf of 
SGS AUSTRALIA PTY LTD 
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APPENDIX 13: PRODUCT QUALITY REPORTS - MRL IRON ORE 

 
 
 
 
 
 
 
 
 
 
 
 



Koolyanobbing Railing 

 

Wagon Type Moisture Manifest Train 
ID Product Departure Date Departure 

Time Wagons 
Port 

Weightometer 
(Cardumper) 

 

 
 

      MTD  

WOE 6.30 K1476 5041 FINES Thursday, 1 October 2020 8:08 160 11,905   

WOE 5.80 K1477 6041 FINES Thursday, 1 October 2020 23:20 106 7,737   

WOE 5.80 K1478 6033 FINES Friday, 2 October 2020 10:24 160 10,856   

WOE 5.80 K1479 6035 FINES Friday, 2 October 2020 18:30 106 7,721   

WOE 4.40 K1480 7041 LUMP Saturday, 3 October 2020 2:45 113 7,362   

MHPY 4.40 K1481 7043 LUMP Saturday, 3 October 2020 7:52 126 7,615   

WOE 4.40 K1482 7045 LUMP Saturday, 3 October 2020 15:58 160 10,697   

WOE 4.40 K1483 7073 LUMP Saturday, 3 October 2020 21:30 114 7,495   

WOE 4.40 K1484 1041 LUMP Sunday, 4 October 2020 13:24 160 10,804   

WOE 5.80 K1485 7037 FINES Sunday, 4 October 2020 21:50 160 10,962   

MHPY 4.40 K1486 2031 LUMP Monday, 5 October 2020 3:25 152 9,545   

WOE 4.40 K1487 2043 LUMP Monday, 5 October 2020 10:38 160 10,549   

WOE 5.80 K1488 2045 FINES Monday, 5 October 2020 22:00 160 10,862   

WOE 5.80 K1489 3031 FINES Tuesday, 6 October 2020 7:10 160 10,965   

WOE 4.40 K1490 3043 LUMP Tuesday, 6 October 2020 11:37 160 10,194   

WOE 4.40 K1491 3035 LUMP Tuesday, 6 October 2020 18:05 152 9,102   

MHPY 4.40 K1492 3MR1 LUMP Tuesday, 6 October 2020 21:05 80 4,831   

WOE 5.80 K1493 4041 FINES Wednesday, 7 October 2020 7:28 160 10,864   

WOE 5.80 K1494 4033 FINES Wednesday, 7 October 2020 16:17 160 11,149   

WOE 5.80 K1495 4035 FINES Wednesday, 7 October 2020 23:20 160 11,051   

WOE 4.40 K1496 5041 LUMP Thursday, 8 October 2020 8:30 160 10,556   

MHPY 4.40 K1497 5043 LUMP Thursday, 8 October 2020 18:14 152 9,093   



WOE 4.40 K1498 6041 LUMP Friday, 9 October 2020 0:40 158 10,508   

WOE 4.40 K1499 6033 LUMP Friday, 9 October 2020 6:35 160 10,073   

WOE 4.40 K1500 6035 LUMP Friday, 9 October 2020 19:30 160 10,679   

WOE 5.80 K1501 7041 FINES Saturday, 10 October 2020 3:06 160 10,855   

MHPY 4.40 K1502 7043 LUMP Saturday, 10 October 2020 9:15 152 8,989   

WOE 5.80 K1503 7045 FINES Saturday, 10 October 2020 17:28 160 11,243   

WOE 5.80 K1504 7037 FINES Saturday, 10 October 2020 23:23 160 11,323   

MHPY 4.40 K1505 1MR1 LUMP Sunday, 11 October 2020 6:40 82 4,968   

WOE 5.80 K1506 1041 FINES Sunday, 11 October 2020 13:50 160 11,163   

WOE 4.40 K1507 1043 LUMP Sunday, 11 October 2020 21:20 160 10,267   

MHPY 4.40 K1508 2031 LUMP Monday, 12 October 2020 3:00 152 8,921   

WOE 5.80 K1509 2043 FINES Monday, 12 October 2020 10:50 160 10,717   

WOE 5.80 K1510 2045 FINES Monday, 12 October 2020 23:25 160 10,873   

WOE 5.80 K1511 3031 FINES Tuesday, 13 October 2020 6:58 160 11,124   

WOE 5.80 K1512 3043 FINES Tuesday, 13 October 2020 12:26 160 11,236   

MHPY 4.40 K1513 3035 LUMP Tuesday, 13 October 2020 18:35 152 9,101   

MHPY 4.40 K1514 3MR1 LUMP Tuesday, 13 October 2020 21:24 80 4,897   

WOE 4.40 K1515 4041 LUMP Wednesday, 14 October 2020 9:36 160 10,908   

WOE 5.80 K1516 4033 LUMP Wednesday, 14 October 2020 16:57 160 10,841   

WOE 5.80 K1517 4035 LUMP Wednesday, 14 October 2020 21:44 100 6,936   

WOE 5.80 K1518 4044 LUMP Thursday, 15 October 2020 9:41 82 5,141   

MHPY 5.80 K1519 5043 LUMP Thursday, 15 October 2020 17:20 152 9,343   

WOE 5.80 K1520 6041 LUMP Friday, 16 October 2020 0:02 160 10,821   

WOE 5.80 K1521 6033 FINES Friday, 16 October 2020 7:13 160 11,557   

WOE 5.80 K1522 6035 FINES Friday, 16 October 2020 15:32 160 11,665   

WOE 5.80 K1523 7041 FINES Saturday, 17 October 2020 2:50 160 11,660   

MHPY 5.80 K1524 7043 LUMP Saturday, 17 October 2020 8:08 152 8,980   

WOE 5.80 K1525 7045 FINES Saturday, 17 October 2020 15:00 160 11,525   

WOE 5.80 K1526 7037 FINES Saturday, 17 October 2020 22:50 160 11,610   



MHPY 5.80 K1527 1MR1 LUMP Sunday, 18 October 2020 6:15 82 5,194   

WOE 5.80 K1528 141 FINES Sunday, 18 October 2020 13:13 160 11,844   

WOE 5.80 K1529 1043 LUMP Sunday, 18 October 2020 20:45 158 11,131   

MHPY 5.80 K1530 2031 LUMP Monday, 19 October 2020 3:40 152 9,595   

WOE 5.80 K1531 2043 LUMP Monday, 19 October 2020 9:30 160 10,649   

WOE 5.80 K1532 2045 FINES Monday, 19 October 2020 22:15 160 11,804   

WOE 5.80 K1533 3031 FINES Tuesday, 20 October 2020 6:39 160 11,783   

WOE 5.80 K1534 3043 FINES Tuesday, 20 October 2020 15:05 160 11,676   

MHPY 5.80 K1535 3035 LUMP Tuesday, 20 October 2020 20:28 152 9,200   

MHPY 5.80 K1536 3MR1 LUMP Tuesday, 20 October 2020 23:30 84 5,119   

WOE 5.80 K1537 4041 FINES Wednesday, 21 October 2020 10:01 160 11,726   

WOE 5.80 K1538 4033 FINES Wednesday, 21 October 2020 17:34 160 11,551   

WOE 5.80 K1539 4035 FINES Wednesday, 21 October 2020 22:48 160 11,717   

WOE 5.80 K1540 5041 LUMP Thursday, 22 October 2020 6:30 160 10,163   

WOE 3.20 K1541 5043 LUMP Thursday, 22 October 2020 17:21 152 9,031   

WOE 3.20 K1542 6041 LUMP Friday, 23 October 2020 0:06 160 10,084   

WOE 4.80 K1543 6033 FINES Friday, 23 October 2020 7:42 106 7,787   

WOE 4.80 K1544 6035 FINES Friday, 23 October 2020 17:27 157 11,466   

WOE 4.80 K1545 7041 FINES Saturday, 24 October 2020 3:35 160 10,341   

MHPY 3.20 K1546 7043 LUMP Saturday, 24 October 2020 8:42 152 8,642   

WOE 4.70 K1547 7045 FINES Saturday, 24 October 2020 16:58 160 10,113   

WOE 4.70 K1548 7037 FINES Sunday, 25 October 2020 3:02 160 11,334   

MHPY 4.90 K1549 1MR1 FINES Sunday, 25 October 2020 6:00 84 5,439   

WOE 4.90 K1550 1041 FINES Sunday, 25 October 2020 13:44 160 10,820   

WOE 4.90 K1551 1043 FINES Sunday, 25 October 2020 21:32 160 11,274   

MHPY 4.90 K1552 2031 FINES Monday, 26 October 2020 6:22 152 9,919   

WOE 4.80 K1553 2043 FINES Monday, 26 October 2020 12:45 107 7,802   

WOE 8.30 K1554 2045 FINES Monday, 26 October 2020 21:54 160 10,311   

WOE 6.00 K1555 3031 FINES Tuesday, 27 October 2020 7:00 160 10,633   



WOE 6.00 K1556 3043 FINES Tuesday, 27 October 2020 14:55 160 11,259   

MHPY 4.70 K1557 3035 FINES Wednesday, 28 October 2020 1:17 152 10,087   

WOE 6.90 K1558 4041 FINES Wednesday, 28 October 2020 7:46 160 11,162   

WOE 4.80 K1559 4033 FINES Wednesday, 28 October 2020 17:09 160 11,600   

WOE 5.70 K1560 4035 FINES Thursday, 29 October 2020 1:45 125 9,020   

WOE 5.20 K1561 6041 FINES Friday, 30 October 2020 1:20 117 8,229   

WOE 5.20 K1562 6035 FINES Friday, 30 October 2020 14:46 160 11,952   

WOE 3.70 K1563 7041 LUMP Saturday, 31 October 2020 2:56 150 9,319   

WOE 3.70 K1564 7043 LUMP Saturday, 31 October 2020 8:50 160 10,704   

MHPY 3.70 K1565 7045 LUMP Saturday, 31 October 2020 15:01 152 9,107   

WOE 3.70 K1566 7037 LUMP Sunday, 1 November 2020 0:50 160 9,730   

MHPY 3.70 K1567 1MR1 LUMP Sunday, 1 November 2020 5:00 84 4,931   

 

 

 

 

 

 

 

 

 

 

 

 

 



 

    Koolyanobbing Railing Port 
Weightometer 
(Cardumper) 

 
Wagon 
Type Moisture Manifest Train 

ID Product Departure Date Departure 
Time Wagons 

 

 
WOE 3.70 K1568 1041 LUMP Sunday, 1 November 2020 13:30 160 10,926   

WOE 5.20 K1569 1043 FINES Sunday, 1 November 2020 20:49 113 7,775   

WOE 3.70 K1570 2031 LUMP Monday, 2 November 2020 5:00 160 10,014   

MHPY 3.70 K1571 2043 LUMP Monday, 2 November 2020 10:25 94 5,702   

WOE 5.20 K1572 3031 FINES Tuesday, 3 November 2020 6:15 160 11,106   

MHPY 3.70 K1573 3043 LUMP Tuesday, 3 November 2020 11:50 152 9,304   

WOE 5.20 K1574 3035 FINES Tuesday, 3 November 2020 19:02 160 11,493   

MHPY 3.70 K1575 3MR1 LUMP Tuesday, 3 November 2020 21:47 85 4,492   

WOE 5.20 K1576 4041 FINES Wednesday, 4 November 2020 10:00 160 11,801   

WOE 5.20 K1577 4033 FINES Wednesday, 4 November 2020 19:40 160 11,736   

WOE 5.20 K1578 4035 FINES Thursday, 5 November 2020 0:05 160 11,708   

MHPY 3.70 K1579 5041 LUMP Thursday, 5 November 2020 10:00 152 9,388   

WOE 5.20 K1580 5043 FINES Thursday, 5 November 2020 18:11 160 11,776   

WOE 5.80 K1581 6041 FINES Friday, 6 November 2020 0:45 160 11,859   

WOE 5.80 K1582 6033 FINES Friday, 6 November 2020 9:50 106 7,557   

MHPY 4.00 K1582 6033 LUMP Friday, 6 November 2020 9:50 51 3,101   

WOE 5.20 K1583 6035 FINES Friday, 6 November 2020 18:50 160 11,683   

MHPY 3.60 K1584 7041 LUMP Saturday, 7 November 2020 2:40 152 9,490   

WOE 5.20 K1585 7043 FINES Saturday, 7 November 2020 11:30 160 11,761   

WOE 6.00 K1586 7045 FINES Saturday, 7 November 2020 18:05 119 8,641   

WOE 6.00 K1587 7037 FINES Sunday, 8 November 2020 0:30 160 11,675   

MHPY 3.80 K1588 1MR1 LUMP Sunday, 8 November 2020 4:55 50 3,136   

WOE 3.80 K1589 1041 LUMP Sunday, 8 November 2020 15:33 160 10,982   



MHPY 3.30 K1590 1043 LUMP Sunday, 8 November 2020 21:00 152 9,708   

WOE 5.00 K1591 2043 FINES Monday, 9 November 2020 9:49 160 11,468   

WOE 6.00 K1592 2045 FINES Monday, 9 November 2020 21:55 160 11,840   

WOE 5.60 K1593 3031 FINES Tuesday, 10 November 2020 8:56 159 11,654   

WOE 3.90 K1594 3043 LUMP Tuesday, 10 November 2020 13:32 160 8,075   

MHPY 3.80 K1595 3035 LUMP Tuesday, 10 November 2020 18:50 152 9,015   

MHPY 3.60 K1596 3MR1 LUMP Tuesday, 10 November 2020 22:50 126 7,817   

WOE 6.70 K1597 4041 FINES Wednesday, 11 November 2020 10:35 160 11,580   

WOE 6.70 K1598 4033 FINES Wednesday, 11 November 2020 19:45 160 10,628   

WOE 6.00 K1599 4035 FINES Thursday, 12 November 2020 1:00 160 11,046   

WOE 6.70 K1600 5041 FINES Thursday, 12 November 2020 11:59 160 10,888   

WOE 3.60 K1601 5043 LUMP Thursday, 12 November 2020 20:34 153 8,857   

WOE 6.30 K1602 6035 FINES Friday, 13 November 2020 14:30 160 11,322   

WOE 6.30 K1603 7041 FINES Saturday, 14 November 2020 3:55 160 11,174   

WOE 6.30 K1604 7043 FINES Saturday, 14 November 2020 9:00 160 11,060   

WOE 6.30 K1605 7045 FINES Saturday, 14 November 2020 15:50 160 11,120   

MHPY 3.60 K1606 7037 LUMP Saturday, 14 November 2020 22:18 152 9,286   

MHPY 3.60 K1607 1MR1 LUMP Sunday, 15 November 2020 6:59 126 7,597   

WOE 6.30 K1608 1041 FINES Sunday, 15 November 2020 13:50 160 11,519   

WOE 6.30 K1609 1043 FINES Sunday, 15 November 2020 21:08 132 9,199   

WOE 6.30 K1610 2031 FINES Monday, 16 November 2020 3:10 160 11,739   

WOE 6.30 K1611 2043 FINES Monday, 16 November 2020 9:49 160 11,320   

MHPY 3.60 K1612 2045 LUMP Monday, 16 November 2020 20:29 152 8,999   

WOE 6.30 K1613 3031 FINES Tuesday, 17 November 2020 6:50 160 11,632   

WOE 6.30 K1614 3043 FINES Tuesday, 17 November 2020 15:45 160 11,488   

MHPY 3.60 K1615 3MR1 LUMP Tuesday, 17 November 2020 19:25 110 6,717   

WOE 6.30 K1616 3035 FINES Wednesday, 18 November 2020 0:24 160 11,848   

WOE 3.60 K1617 4041 Lump Wednesday, 18 November 2020 9:10 160 10,136   



MHPY 3.60 K1618-
A 4033 Lump Wednesday, 18 November 2020 16:50 100 5,855   

MHPY 3.60 K1618-
B 4033 Lump Wednesday, 18 November 2020 16:50 52 3,018   

WOE 6.30 K1619 4035 FINES Thursday, 19 November 2020 0:26 160 11,566   

WOE 6.90 K1620 5041 FINES Thursday, 19 November 2020 7:12 160 11,736   

WOE 6.30 K1621 5043 FINES Thursday, 19 November 2020 17:50 160 11,970   

WOE 8.20 K1622 6041 FINES Friday, 20 November 2020 0:08 160 11,093   

MHPY 3.20 K1623 6033 LUMP Friday, 20 November 2020 4:42 152 9,260   

WOE 6.30 K1624 6035 FINES Friday, 20 November 2020 18:27 160 11,638   

WOE 5.00 K1625 7041 FINES Saturday, 21 November 2020 3:07 160 11,403   

WOE 5.20 K1626 7043 FINES Saturday, 21 November 2020 9:10 160 11,594   

WOE 6.50 K1627 7045 FINES Saturday, 21 November 2020 18:10 160 11,751   

MHPY 3.20 K1628 7037 LUMP Sunday, 22 November 2020 0:32 152 8,735   

MHPY 3.20 K1629 1MR1 LUMP Sunday, 22 November 2020 3:49 74 4,396   

WOE 6.10 K1630 1041 FINES Sunday, 22 November 2020 14:12 160 11,665   

WOE 6.20 K1631 1043 FINES Sunday, 22 November 2020 21:00 160 11,752   

WOE 6.10 K1632 2031 FINES Monday, 23 November 2020 3:46 160 11,765   

WOE 6.30 K1633 2043 FINES Monday, 23 November 2020 10:20 160 12,023   

MHPY 3.90 K1634 2045 LUMP Monday, 23 November 2020 20:39 152 9,163   

WOE 6.10 K1635 3031 FINES Tuesday, 24 November 2020 12:00 160 11,735   

WOE 3.80 K1636 3043 LUMP Tuesday, 24 November 2020 17:00 160 11,224   

WOE 3.80 K1637 3035 LUMP Tuesday, 24 November 2020 21:10 106 7,012   

WOE 3.40 K1638 4041 LUMP Wednesday, 25 November 2020 7:30 160 10,741   

MHPY 3.40 K1639 4033 LUMP Wednesday, 25 November 2020 19:36 152 9,654   

WOE 3.60 K1640 4035 LUMP Wednesday, 25 November 2020 22:46 106 7,171   

WOE 6.10 K1641 5041 FINES Thursday, 26 November 2020 7:50 116 8,257   

WOE 6.10 K1642 5043 FINES Thursday, 26 November 2020 18:55 160 11,648   

WOE 4.80 K1643 6041 FINES Friday, 27 November 2020 0:30 157 11,324   

MHPY 3.80 K1644 6033 LUMP Friday, 27 November 2020 8:48 152 9,269   



WOE 6.00 K1645 6035 FINES Friday, 27 November 2020 15:21 160 11,637   

WOE 4.90 K1646 7041 FINES Saturday, 28 November 2020 3:12 160 11,606   

WOE 4.69 K1647 7043 FINES Saturday, 28 November 2020 10:30 160 11,827   

WOE 4.90 K1648 7045 FINES Saturday, 28 November 2020 17:13 84 6,180   

MHPY 3.79 K1649 7037 LUMP Saturday, 28 November 2020 23:53 126 7,635   

MHPY 3.78 K1650 1MR1 LUMP Sunday, 29 November 2020 6:13 152 9,380   

WOE 4.90 K1651 1041 FINES Sunday, 29 November 2020 13:26 160 11,689   

WOE 4.38 K1652 1043 FINES Sunday, 29 November 2020 21:15 158 11,536   

WOE 3.76 K1653 2031 LUMP Monday, 30 November 2020 3:18 160 10,982   

WOE 3.80 K1654 2043 LUMP Monday, 30 November 2020 10:38 124 7,854   

MHPY 3.80 K1655 2045 LUMP Monday, 30 November 2020 21:15 152 9,361   

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Wagon 
Type Moisture Manifest Train 

ID Product Departure Date Departure 
Time Wagons 

Port 
Weightometer 
(Cardumper)  

 
      MTD  

WOE 3.70 K1656 3031 LUMP Tuesday, 1 December 2020 6:40 156 10,476   

WOE 4.80 K1657 3043 FINES Tuesday, 1 December 2020 16:00 160 11,650   

MHPY 3.70 K1658 3035 LUMP Tuesday, 1 December 2020 18:48 104 6,511   

WOE 4.70 K1659 3MR1 FINES Tuesday, 1 December 2020 22:53 158 11,560   

WOE 4.80 K1660 4041 FINES Wednesday, 2 December 2020 9:00 160 11,690   

MHPY 3.60 K1661 4033 LUMP Wednesday, 2 December 2020 15:56 152 9,254   

WOE 5.10 K1662 4035 FINES Wednesday, 2 December 2020 22:52 160 11,590   

WOE 6.20 K1663 5041 FINES Thursday, 3 December 2020 7:18 160 11,207   

MHPY 4.80 K1664 5043 LUMP Thursday, 3 December 2020 18:15 157 10,297   

WOE 6.50 K1665 6041 FINES Friday, 4 December 2020 0:13 160 11,103   

WOE 6.80 K1666 5034 FINES Friday, 4 December 2020 6:45 160 11,738   

MHPY 3.60 K1667 6035 LUMP Friday, 4 December 2020 15:05 152 9,399   

WOE 6.60 K1668 7041 FINES Saturday, 5 December 2020 3:08 160 11,655   

WOE 6.80 K1669 7043 FINES Saturday, 5 December 2020 14:44 160 11,702   

WOE 6.80 K1670 7037 FINES Saturday, 5 December 2020 22:54 160 11,588   

WOE 3.70 K1671 1041 LUMP Sunday, 6 December 2020 12:01 110 7,597   

MHPY 3.80 K1672 1043 LUMP Sunday, 6 December 2020 20:03 150 9,162   

WOE 6.00 K1673 2031 FINES Monday, 7 December 2020 3:38 160 11,273   

WOE 5.80 K1674 2043 FINES Monday, 7 December 2020 10:48 160 11,799   

WOE 6.00 K1675 2045 FINES Monday, 7 December 2020 22:28 160 11,155   

WOE 6.00 K1676 3031 FINES Tuesday, 8 December 2020 6:35 160 11,271   

MHPY 3.80 K1677 3043 LUMP Tuesday, 8 December 2020 13:21 152 9,512   

MHPY 3.80 K1678 3035 LUMP Tuesday, 8 December 2020 18:14 122 7,380   



MYPY 3.80 C0001 3MR1 LUMP Tuesday, 8 December 2020 21:05 50 3,333   

WOE 6.10 K1679 4041 FINES Wednesday, 9 December 2020 7:40 160 11,568   

WOE 6.10 K1680 4033 FINES Wednesday, 9 December 2020 15:22 160 11,506   

WOE 6.60 K1681 4035 FINES Wednesday, 9 December 2020 20:33 160 11,480   

WOE 6.20 K1682 5041 FINES Thursday, 10 December 2020 5:32 160 11,743   

MHPY 3.80 K1683 5043 LUMP Thursday, 10 December 2020 17:06 152 9,496   

WOE 6.16 K1684 6041 FINES Friday, 11 December 2020 1:27 160 11,433   

MHPY 4.80 K1685 6033 LUMP Friday, 11 December 2020 5:30 152 9,589   

WOE 5.28 K1686 6035 FINES Friday, 11 December 2020 14:30 160 11,408   

WOE 5.01 K1687 7041 FINES Saturday, 12 December 2020 2:43 160 11,465   

WOE 5.34 K1688 7043 FINES Saturday, 12 December 2020 7:29 160 11,749   

MHPY 3.64 K1689 7045 LUMP Saturday, 12 December 2020 14:15 152 9,769   

WOE 3.80 K1690 7037 LUMP Sunday, 13 December 2020 22:48 160 10,760   

MHPY 3.80 K1691A 1MR1 LUMP Sunday, 13 December 2020 5:33 42 2,795   

MHPY 5.34 K1691B 1MR1 FINES Sunday, 13 December 2020 5:33 42 2,962   

MHPY 3.80 K1692 4041 LUMP Sunday, 13 December 2020 11:20 84 5,427   

WOE 7.25 K1693 1043 FINES Sunday, 13 December 2020 20:58 160 11,645   

WOE 2.37 K1694 2031 LUMP Monday, 14 December 2020 3:34 160 10,732   

WOE 7.60 K1695 2045 FINES Monday, 14 December 2020 21:28 160 11,381   

WOE 7.60 K1696 3043 FINES Tuesday, 15 December 2020 11:51 160 11,567   

MHPY 3.80 K1697 3035 LUMP Tuesday, 15 December 2020 17:29 152 10,034   

MHPY 2.37 C0002 3MR1 LUMP Tuesday, 15 December 2020   84 4,307   

WOE 7.60 K1698 4041 FINES Wednesday, 16 December 2020 8:35 160 11,667   

MHPY 5.80 K1699 4033 LUMP Wednesday, 16 December 2020 14:37 84 5,190   

WOE 7.60 K1700 4035 FINES Wednesday, 16 December 2020 21:24 160 11,662   

WOE 7.60 K1701 5041 FINES Thursday, 17 December 2020 10:17 160 11,697   

WOE 5.60 K1702 5043 FINES Thursday, 17 December 2020 18:24 160 11,753   

MHPY 3.80 K1703 6041 LUMP Friday, 18 December 2020 1:22 100 6,173   

MHPY 3.80 K1704 6033 LUMP Friday, 18 December 2020 4:30 100 6,237   



WOE 6.80 K1705 6035 FINES Friday, 18 December 2020 18:05 107 7,705   

WOE 6.80 K1706 7043 FINES Saturday, 19 December 2020 7:36 160 11,693   

WOE 4.80 K1707 7045 FINES Saturday, 19 December 2020 17:11 160 11,761   

WOE 6.50 K1708 7037 FINES Sunday, 20 December 2020 23:08 160 11,480   

MHPY 3.88 K1709 1MR1 LUMP Sunday, 20 December 2020 4:00 66 4,006   

MHPY 3.25 K1710 1041 LUMP Sunday, 20 December 2020 13:10 152 9,488   

WOE 5.70 K1711 1043 FINES Sunday, 20 December 2020 19:25 107 7,737   

WOE 5.70 K1712 2031 FINES Monday, 21 December 2020 2:12 107 7,859   

WOE 3.70 K1713 2043 LUMP Monday, 21 December 2020 7:58 107 7,201   

MHPY 4.00 K1714 2045 LUMP Monday, 21 December 2020 21:55 160 10,868   

WOE 3.60 K1715 3031 LUMP Tuesday, 22 December 2020 6:21 160 10,920   

MHPY 3.70 K1716 3043 LUMP Tuesday, 22 December 2020 14:45 152 9,531   

WOE 5.60 K1717 3035 FINES Tuesday, 22 December 2020 22:30 160 11,618   

WOE 5.60 K1718 4041 FINES Wednesday, 23 December 2020 8:32 160 11,747   

WOE 5.60 K1719 4033 FINES Wednesday, 23 December 2020 17:30 160 11,690   

WOE 5.60 K1720 4035 FINES Wednesday, 23 December 2020 23:52 105 7,650   

MHPY 3.70 K1721 5041 LUMP Thursday, 24 December 2020 7:27 92 6,130   

MHPY 3.70 K1722 5043 LUMP Thursday, 24 December 2020 16:58 152 9,942   

WOE 6.00 K1723 6041 FINES Wednesday, 25 January 1900 0:58 160 11,543   

WOE 6.60 K1724 6033 FINES Friday, 25 December 2020 8:10 160 11,542   

WOE 6.60 K1725 6035 FINES Friday, 25 December 2020 15:13 160 11,673   

WOE 6.20 K1726 7041 FINES Saturday, 26 December 2020 4:37 160 11,723   

MHPY 3.40 K1727 7043 LUMP Saturday, 26 December 2020 8:17 152 10,061   

WOE 3.50 K1728 7045 LUMP Saturday, 26 December 2020 17:03 160 10,553   

WOE 3.20 K1729 7037 LUMP Sunday, 27 December 2020 0:40 160 10,910   

MHPY 3.80 K1730 1MR1 LUMP Sunday, 27 December 2020 5:50 126 7,913   

WOE 7.20 K1731 1041 FINES Sunday, 27 December 2020 12:41 160 11,791   

WOE 6.90 K1732 1043 FINES Sunday, 27 December 2020 20:55 160 11,509   

MHPY 3.90 K1733 2031 LUMP Monday, 28 December 2020 2:44 100 6,346   



MHPY 2.50 K1734 2043 LUMP Monday, 28 December 2020 7:44 102 6,565   

WOE 6.00 K1735 2045 FINES Monday, 28 December 2020 21:27 160 11,711   

WOE 6.80 K1736 3031 FINES Tuesday, 29 December 2020 6:43 160 11,781   

WOE 6.50 K1737 3043 FINES Tuesday, 29 December 2020 10:07 107 7,821   

WOE 6.20 K1738 3035 FINES Tuesday, 29 December 2020 20:20 160 11,663   

MHPY 4.68 C0003 3MR1 FINES Wednesday, 30 December 2020 0:53 79 5,688   

MHPY 2.80 K1739 4041 LUMP Wednesday, 30 December 2020 6:58 152 9,345   

WOE 4.70 K1740 4033 FINES Wednesday, 30 December 2020 15:51 160 11,634   

WOE 3.80 K1741 4035 LUMP Wednesday, 30 December 2020 20:32 160 10,614   

WOE 5.20 K1742 5041 LUMP Thursday, 31 December 2020 4:52 160 10,749   

MHPY 3.70 K1743 5039 LUMP Thursday, 31 December 2020 9:38 42 2,686   

WOE 5.35 K1744 5043 FINES Thursday, 31 December 2020 19:29 160 11,565   

MHPY 3.80 K1745 6041 LUMP Friday, 1 January 2021 1:05 100 5,989   

 

 

 

 

 

 

 

 

 

 

 

 



Wagon 
Type Moisture Manifest Train 

ID Product Departure Date Departure 
Time Wagons 

Port 
Weightometer 
(Cardumper) 

                  
                  
                MTD 

WOE 5.60 K1746 6035 FINES Friday, 1 January 2021 13:22 160 11,468  
WOE 5.60 K1747 7041 FINES Saturday, 2 January 2021 2:07 160 11,382  
WOE 6.00 K1748 7043 FINES Saturday, 2 January 2021 8:20 160 11,848  
WOE 5.50 K1749 7045 FINES Saturday, 2 January 2021 14:33 160 11,669  
MHPY 3.80 K1750 7037 LUMP Saturday, 2 January 2021 22:52 152 9,270  
MHPY 3.80 K1751 1MR1 LUMP Sunday, 3 January 2021 4:56 100 6,263  
WOE 5.50 K1752 1041 FINES Sunday, 3 January 2021 13:10 160 11,734  
WOE 5.20 K1753 1043 FINES Sunday, 3 January 2021 19:28 106 7,536  
WOE 5.80 K1754 2031 FINES Monday, 4 January 2021 0:12 54 3,939  
WOE 6.20 K1755 2045 FINES Monday, 4 January 2021 23:10 160 11,476  
MHPY 3.40 K1756 3031 LUMP Tuesday, 5 January 2021 8:10 152 9,546  
WOE 7.00 K1757 3035 FINES Tuesday, 5 January 2021 19:16 107 7,744  
WOE 7.00 K1758 4041 FINES Wednesday, 6 January 2021 7:15 106 7,741  
WOE 7.00 K1759 4033 FINES Wednesday, 6 January 2021 15:26 160 11,367  
WOE 7.80 K1760 4035 FINES Wednesday, 6 January 2021 22:56 160 11,490  
WOE 3.90 K1761 5041 LUMP Thursday, 7 January 2021 17:20 160 10,811  
MHPY 3.90 K1762 5039 LUMP Friday, 8 January 2021 1:13 152 9,667  
WOE 7.80 K1763 6033 FINES Friday, 8 January 2021 6:46 160 11,657  
WOE 7.80 K1764 6035 FINES Friday, 8 January 2021 16:10 160 11,455  
WOE 7.80 K1765 7041 LUMP Saturday, 9 January 2021 3:44 160 11,678  
MHPY 7.80 K1766 7043 LUMP Saturday, 9 January 2021 7:13 126 8,214  
WOE 3.70 K1767 7045 FINES Saturday, 9 January 2021 17:35 160 11,730  
WOE 7.80 K1768 7037 FINES Sunday, 10 January 2021 1:52 160 11,600  
MHPY 3.80 K1769 1MR1 LUMP Sunday, 10 January 2021 9:32 126 8,031  
WOE 7.80 K1770 1041 FINES Sunday, 10 January 2021 14:35 106 7,673  
WOE 7.80 K1771 1043 FINES Sunday, 10 January 2021 20:20 106 7,682  
WOE 7.80 K1772 2031 FINES Monday, 11 January 2021 3:50 106 7,679  
MHPY 3.60 K1773 2043 LUMP Monday, 11 January 2021 14:24 152 9,181  



WOE 7.80 K1774 2045 FINES Monday, 11 January 2021 21:47 160 11,504  
WOE 7.80 K1775 3031 FINES Tuesday, 12 January 2021 6:18 160 11,598  
WOE 7.80 K1776 3043 FINES Tuesday, 12 January 2021 14:50 160 11,721  
WOE 7.80 K1777 3035 FINES Tuesday, 12 January 2021 21:29 160 11,687  
MHPY 3.60 K1778 4041 LUMP Wednesday, 13 January 2021 9:46 152 9,764  
MHPY 4.70 C0004 3MR1 FINES Wednesday, 13 January 2021 10:21 124 8,330  
WOE 7.80 K1779 4033 LUMP Wednesday, 13 January 2021 18:54 160 10,805  
WOE 7.80 K1780 4035 FINES Wednesday, 13 January 2021 22:39 107 7,757  
WOE 5.50 K1781 5041 LUMP Thursday, 14 January 2021 10:05 160 10,881  
WOE 5.50 K1782 5043 FINES Thursday, 14 January 2021 17:13 160 11,637  
MHPY 5.50 K1783 6033 LUMP Friday, 15 January 2021 4:27 152 9,469  
WOE 5.30 K1784 6035 FINES Friday, 15 January 2021 13:59 160 11,691  
WOE 4.70 K1785 7041 FINES Saturday, 16 January 2021 2:49 160 11,781  
WOE 4.90 K1786 7043 FINES Saturday, 16 January 2021 7:59 160 11,691  
MHPY 4.70 C0005 7045 FINES Saturday, 16 January 2021 14:15 45 3,175  
WOE 4.80 K1787 7037 FINES Saturday, 16 January 2021 22:54 160 11,617  
MHPY 4.70 C0006 1MR1 FINES Sunday, 17 January 2021 5:45 69 4,971  
WOE 4.80 K1788 1041 FINES Sunday, 17 January 2021 9:13 107 7,894  
WOE 4.90 K1789 1043 FINES Sunday, 17 January 2021 20:37 160 11,660  
WOE 4.80 K1790 2031 FINES Monday, 18 January 2021 4:30 160 11,722  
MHPY 2.60 K1791 2043 LUMP Monday, 18 January 2021 8:55 152 9,544  
MHPY 2.60 C0007 2045 LUMP Monday, 18 January 2021 22:00 124 8,107  
WOE 5.00 K1792 3031 FINES Tuesday, 19 January 2021 7:07 160 11,586  
WOE 4.90 K1793 3043 FINES Tuesday, 19 January 2021 11:41 160 11,656  
WOE 6.25 K1794 3035 FINES Tuesday, 19 January 2021 17:08 160 11,618  
WOE 6.50 K1795 3MR1 FINES Tuesday, 19 January 2021 23:33 160 11,557  
MHPY 2.70 K1796 4041 LUMP Wednesday, 20 January 2021 8:18 160 9,514  
MHPY 2.70 K1797 4033 LUMP Wednesday, 20 January 2021 15:28 152 9,590  
WOE 3.70 K1798 4035 LUMP Wednesday, 20 January 2021 23:58 160 10,850  
WOE 5.48 K1799 5041 FINES Thursday, 21 January 2021 9:45 160 11,675  
WOE 5.48 K1800 5043 FINES Thursday, 21 January 2021 18:53 160 11,543  
WOE 3.07 K1801 6041 LUMP Friday, 22 January 2021 2:15 160 10,910  
MHPY 3.07 K1802 6033 LUMP Friday, 22 January 2021 10:54 152 9,469  
WOE 4.77 K1803 6035 FINES Friday, 22 January 2021 16:30 106 7,707  



WOE  4.68 K1804 7041 FINES Saturday, 23 January 2021 0:45 53 3,908  
WOE 5.03 K1805 7043 FINES Saturday, 23 January 2021 10:05 160 11,594  
WOE 4.18 K1806 7037 FINES Sunday, 24 January 2021 0:34 160 11,764  
WOE 3.25 K1807 1041 LUMP Sunday, 24 January 2021 13:30 160 11,603  
MHPY 2.69 CE0009 1043 FINES Sunday, 24 January 2021 21:43 124 8,233  
WOE 4.00 K1808 1041 FINES Monday, 25 January 2021 2:16 160 11,736  
WOE 4.00 K1809 2043 FINES Monday, 25 January 2021 9:45 160 11,686  
WOE 3.50 K1810 2045 FINES Monday, 25 January 2021 21:43 160 11,583  
WOE 5.33 K1811 3031 FINES Tuesday, 26 January 2021 5:55 160 11,691  
MHPY 3.25 K1812 3043 LUMP Tuesday, 26 January 2021 12:15 152 9,060  
WOE 5.14 K1813 3035 FINES Tuesday, 26 January 2021 18:02 160 11,706  
MHPY 2.69 CE0010 3MR1 FINES Tuesday, 26 January 2021 20:30 56 4,043  
WOE  1.85 K1814 4041 LUMP Wednesday, 27 January 2021 8:26 160 11,324  
WOE  4.68 K1815 4033 FINES Wednesday, 27 January 2021 17:15 160 11,679  
WOE 4.89 K1816 4035 FINES Thursday, 28 January 2021 0:07 160 11,808  
MHPY 2.92 K1817 5043 LUMP Thursday, 28 January 2021 9:16 133 7,703  
WOE 2.92 K1818 5043 LUMP Thursday, 28 January 2021 16:33 160 11,147  
WOE 4.00 K1819 6041 FINES Thursday, 28 January 2021 22:45 106 7,742  
WOE 5.00 K1820 6033 FINES Friday, 29 January 2021 7:06 108 7,983  
WOE 5.28 K1821 6035 FINES Friday, 29 January 2021 15:22 160 11,706  
MHPY 2.59  CE0011 7041 FINES Saturday, 30 January 2021 4:00 116 8,327  
WOE 4.99 K1822 7043 FINES Saturday, 30 January 2021 8:11 160 11,818  
MHPY 2.69 K1823 7045 LUMP Saturday, 30 January 2021 14:01 94 7,015  
WOE 2.69 K1823 7045 LUMP Saturday, 30 January 2021 14:01 53 2,868  
WOE 5.48 K1824 7037 FINES Saturday, 30 January 2021 22:12 160 11,785  
WOE 2.41 CE0012 1MR1 FINES Sunday, 31 January 2021 9:00 10 903  
WOE 5.48 K1825 1041 FINES Sunday, 31 January 2021 13:06 160 11,796  
MHPY 2.41 CE0013 1043 FINES Sunday, 31 January 2021 21:05 124 8,848  
WOE 5.00 K1826 2031 FINES Monday, 1 February 2021 2:25 160 11,691  

 

 

 



 

Wagon 
Type Moisture Manifest Train 

ID Product Departure Date Departure 
Time Wagons 

Port 
Weightometer 
(Cardumper)  

 
      MTD  

WOE 3.50 K1827 2045 LUMP Monday, 1 February 2021 21:27 160 11,027   

WOE 3.74 K1828 3043 LUMP Tuesday, 2 February 2021 11:46 160 11,272   

WOE 5.92 k1829 3035 FINES Tuesday, 2 February 2021 17:21 160 11,172   

MHPY 2.41 CE0014 3MR1 LUMP Tuesday, 2 February 2021 21:50 124 7,955   

MHPY 3.84 K1830 4041 LUMP Wednesday, 3 February 2021 7:07 96 5,821   

WOE 5.02 K1831 4033 FINES Wednesday, 3 February 2021 16:16 160 11,658   

WOE 3.00 K1832 4035 LUMP Wednesday, 3 February 2021 21:30 160 11,106   

MHPY 3.65 K1835 6041 LUMP Thursday, 4 February 2021 0:05 149 9,433   

WOE 3.00 K1833 5041 LUMP Thursday, 4 February 2021 6:39 160 11,251   

WOE 5.02 K1834 5043 FINES Thursday, 4 February 2021 17:40 160 11,879   

WOE 5.02 K1836 6033 FINES Friday, 5 February 2021 6:13 84 6,092   

WOE 5.02 K1837 7043 FINES Saturday, 6 February 2021 7:33 160 11,910   

WOE 2.41 CE0015 7045 FINES Saturday, 6 February 2021 15:13 81 5,909   

WOE 4.20 K1838 7037 FINES Saturday, 6 February 2021 21:39 135 9,283   

MHPY 2.41 CE0016 1MR1 FINES Sunday, 7 February 2021 5:08 82 5,777   

WOE 2.72 K1839 1041 LUMP Sunday, 7 February 2021 12:37 160 11,249   

MHPY 2.69 CE0017 1043 LUMP Sunday, 7 February 2021 19:07 123 7,518   

MHPY 2.69 CE0017 1043 FINES Sunday, 7 February 2021 19:07 3 202   

WOE 2.69 CE0018 2045 FINES Monday, 8 February 2021 21:21 84 5,839   

WOE 4.70 K1840 3031 FINES Tuesday, 9 February 2021 6:03 160 11,662   

WOE 3.99 K1841 3043 FINES Tuesday, 9 February 2021 11:39 160 11,676   

WOE 3.99 K1842 3035 FINES Tuesday, 9 February 2021 18:32 160 11,791   

MHPY 2.69 CE0019 3MR1 FINES Tuesday, 9 February 2021 19:40 66 4,549   

MHPY 2.60 K1843 4041 LUMP Wednesday, 10 February 2021 7:48 152 9,896   

WOE 4.80 K1844 4033 FINES Wednesday, 10 February 2021 15:53 160 11,713   

WOE 4.80 K1845 4035 FINES Wednesday, 10 February 2021 19:58 126 7,611   

WOE 4.90 K1846 5041 FINES Thursday, 11 February 2021 4:07 111 8,083   



WOE 3.20 K1847 5043 LUMP Thursday, 11 February 2021 17:57 160 11,259   

MHPY 4.90 K1848 6041 LUMP Thursday, 11 February 2021 22:55 152 9,676   

WOE 4.59 K1849 6033 LUMP Friday, 12 February 2021 5:15 145 9,856   

WOE 3.06 K1850 6035 LUMP Friday, 12 February 2021 16:53 160 10,990   

WOE 1.41 CE0020 7041 LUMP Saturday, 13 February 2021 1:37 52 3,276   

WOE 4.82 K1851 7043 FINES Saturday, 13 February 2021 8:10 156 11,428   

WOE 4.93 K1852 7037 FINES Saturday, 13 February 2021 22:35 160 11,723   

MHPY 4.95 K1853 1MR1 LUMP Sunday, 14 February 2021 6:30 66 4,107   

WOE 4.95 K1854 1041 FINES Sunday, 14 February 2021 13:30 160 11,743   

MHPY 2.41 CE0021 1043 LUMP Sunday, 14 February 2021 20:32 116 7,227   

WOE 2.41 CE0022 2045 LUMP Monday, 15 February 2021 20:10 84 4,918   

WOE 3.59 K1855 3043 LUMP Tuesday, 16 February 2021 11:15 160 10,992   

WOE 2.41 CE0023 3035 LUMP Tuesday, 16 February 2021 18:15 89 5,611   

WOE 3.59 K1856 4041 LUMP Wednesday, 17 February 2021 7:15 160 11,064   

MHPY 3.47 CE0024 4033 FINES Wednesday, 17 February 2021 17:00 124 8,856   

WOE 4.70 K1857 4035 FINES Wednesday, 17 February 2021 20:40 160 11,596   

WOE 3.60 K1858 5041 LUMP Thursday, 18 February 2021 4:44 160 11,249   

WOE 3.25 K1859 5043 LUMP Thursday, 18 February 2021 18:38 160 11,183   

WOE 3.25 K1860 6041 LUMP Friday, 19 February 2021 0:56 144 10,051   

WOE 3.47 CE0026 7041 FINES Friday, 19 February 2021 3:05 71 4,910   

WOE 3.36 K1861 6033 FINES Friday, 19 February 2021 7:48 152 10,970   

WOE 3.47 CE0025 6035 FINES Friday, 19 February 2021 15:34 102 6,417   

WOE 5.92 K1862 7043 FINES Saturday, 20 February 2021 8:15 160 11,705   

WOE 2.25 CE0027 7045 FINES Saturday, 20 February 2021 14:50 107 6,869   

WOE 6.35 K1863 7037 FINES Saturday, 20 February 2021 22:20 160 11,715   

MHPY 3.47 CE0028 1MR1 FINES Sunday, 21 February 2021 5:42 68 4,712   

WOE 4.04 K1864 1041 FINES Sunday, 21 February 2021 11:46 106 7,646   

MHPY 3.16 CE0029 1043 FINES Sunday, 21 February 2021 21:05 124 8,577   

WOE 3.86 K1865 2031 FINES Monday, 22 February 2021 2:55 160 11,558   

WOE 3.73 K1866 2043 FINES Monday, 22 February 2021 8:53 160 11,655   

WOE 3.07 CE0030 2045 FINES Monday, 22 February 2021 22:35 107 6,777   

WOE 3.73 K1867 3031 FINES Tuesday, 23 February 2021 7:34 160 11,429   

MHPY 3.73 K1868 3043 FINES Tuesday, 23 February 2021 11:17 152 10,763   

WOE 5.00 K1869 5043 FINES Tuesday, 23 February 2021 17:25 160 11,475   



MHPY 2.25 CE0031 3MR1 FINES Tuesday, 23 February 2021 21:05 66 4,562   

WOE 5.00 K1870 4041 FINES Wednesday, 24 February 2021 8:45 160 11,618   

WOE 3.07 CE0032 4033 FINES Wednesday, 24 February 2021 17:04 107 7,012   

WOE 3.78 K1871 4035 FINES Wednesday, 24 February 2021 20:41 160 11,403   

MHPY  4.68 K1872 5041 FINES Thursday, 25 February 2021 6:35 152 10,792   

WOE 5.45 K1873 5043 FINES Thursday, 25 February 2021 19:35 160 11,511   

WOE 5.98 K1874 6041 FINES Thursday, 25 February 2021 23:20 107 7,651   

WOE 5.00 K1875 6033 FINES Friday, 26 February 2021 8:59 160 11,610   

WOE 3.07 CE0033 6035 FINES Friday, 26 February 2021 17:06 126 6,953   

MHPY 2.01 CE0034 7041 FINES Saturday, 27 February 2021 2:53 124 8,488   

WOE 5.00 K1876 7043 FINES Saturday, 27 February 2021 8:13 160 11,803   

WOE 2.10 CE0035 7045 FINES Saturday, 27 February 2021 14:30 107 7,296   

WOE 5.40 K1877 7037 FINES Saturday, 27 February 2021 22:10 160 11,630   

WOE 2.93 CE0036 1MR1 FINES Sunday, 28 February 2021 8:36 126 7,440   

MHPY 5.40 K1878 1041 FINES Sunday, 28 February 2021 11:56 84 5,941   

MHPY 4.05 CE0037 1043 FINES Sunday, 28 February 2021 21:30 124 8,573   

WOE 4.97 K1879 2031 FINES Monday, 1 March 2021 3:35 160 11,686   
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MHPY 4.05 CE0037 1043 FINES Sunday, 28 February 2021 21:30 124 8,748 8,573  

WOE 4.97 K1879 2031 FINES Monday, 1 March 2021 3:35 160 11,924 11,686  

WOE 4.97 K1880 2043 FINES Monday, 1 March 2021 9:36 160 11,935 11,696  

WOE 2.01 CE0038 2045 FINES Monday, 1 March 2021 21:54 126 8,562 8,391  

WOE 4.97 K1881 3031 FINES Tuesday, 2 March 2021 5:57 160 11,963 11,724  

MHPY 4.74 K1882 3043 FINES Tuesday, 2 March 2021 11:47 152 10,792 10,576  

MHPY 4.74 K1883 3035 FINES Tuesday, 2 March 2021 18:05 62 4,411 4,323  

WOE 3.11 CE0039 3MR1 FINES Tuesday, 2 March 2021 21:57 107 6,998 6,858  

WOE 4.71 K1884 4041 FINES Wednesday, 3 March 2021 8:30 160 11,927 11,688  

WOE 4.24 CE0040 4033 FINES Wednesday, 3 March 2021 17:40 123 8,064 7,903  

WOE 5.40 K1885 4035 FINES Wednesday, 3 March 2021 23:00 160 11,966 11,727  

MHPY 4.80 K1886 5041 FINES Thursday, 4 March 2021 5:50 102 7,356 7,209  

WOE 4.70 K1887 5043 FINES Thursday, 4 March 2021 18:03 160 11,915 11,677  

WOE 4.90 K1888 6041 FINES Friday, 5 March 2021 0:00 126 9,401 9,213  

WOE 4.24 CE0041 6033 FINES Friday, 5 March 2021 7:45 82 5,302 5,196  

WOE 4.24 CE0042 6035 FINES Friday, 5 March 2021 15:05 106 7,310 7,164  

MHPY 3.34 CE0043 7041 FINES Saturday, 6 March 2021 2:53 112 7,752 7,597  

WOE 4.80 K1889 7043 FINES Saturday, 6 March 2021 7:30 107 7,955 7,796  

MHPY 4.24 CE0044 7045 FINES Saturday, 6 March 2021 16:30 88 6,178 6,054  

WOE 4.00 K1890 7037 FINES Saturday, 6 March 2021 22:31 160 11,778 11,542  

WOE 4.24 CE0045 1MR1 FINES Sunday, 7 March 2021 8:23 126 8,709 8,535  



WOE 4.80 K1891 1041 FINES Sunday, 7 March 2021 13:45 159 11,882 11,644  

MHPY 3.34 CE0046 1043 FINES Sunday, 7 March 2021 21:37 92 6,479 6,349  

WOE 3.20 K1892 2031 FINES Monday, 8 March 2021 4:04 72 5,374 5,267  

WOE 3.30 K1893 2045 FINES Monday, 8 March 2021 20:47 126 9,387 9,199  

WOE 3.57 K1894 3043 FINES Tuesday, 9 March 2021 11:10 160 11,940 11,701  

WOE 4.68 K1895 3035 FINES Tuesday, 9 March 2021 16:50 126 9,403 9,215  

WOE 4.68 K1896 3MR1 FINES Tuesday, 9 March 2021 21:06 107 7,983 7,823  

WOE 4.24 CE0047 4033 FINES Wednesday, 10 March 2021 16:40 106 7,785 7,629  

WOE 5.38 K1897 5041 FINES Thursday, 11 March 2021 5:50 160 11,830 11,593  

WOE 5.40 K1898 5043 FINES Thursday, 11 March 2021 17:25 160 11,939 11,700  

WOE 5.40 K1899 6041 FINES Thursday, 11 March 2021 23:25 160 11,907 11,669  

MHPY 5.20 K1900 6033 FINES Friday, 12 March 2021 7:56 152 11,012 10,792  

WOE 5.06 CE0048 6035 FINES Friday, 12 March 2021 16:35 73 5,098 4,996  

WOE 4.80 K1901 7041 FINES Saturday, 13 March 2021 2:10 160 11,932 11,693  

WOE 4.80 K1902 7043 FINES Saturday, 13 March 2021 8:07 160 11,942 11,703  

WOE 4.70 K1903 7045 FINES Saturday, 13 March 2021 15:13 160 11,939 11,700  

WOE 4.70 K1904 7037 FINES Sunday, 14 March 2021 0:10 105 7,617 7,465  

WOE 4.80 K1905 1041 FINES Sunday, 14 March 2021 12:34 160 11,944 11,705  

WOE 4.70 K1906 1043 FINES Sunday, 14 March 2021 20:55 160 11,938 11,699  

WOE 4.90 K1907 2031 FINES Monday, 15 March 2021 3:05 106 7,878 7,720  

WOE 4.90 K1908 2043 FINES Monday, 15 March 2021 11:16 160 11,965 11,726  

MHPY 5.10 CE0049 2045 FINES Monday, 15 March 2021 0:45 124 8,338 8,171  

WOE 4.87 K1909 3031 FINES Tuesday, 16 March 2021 6:38 160 11,917 11,679  

WOE 4.70 K1910 3043 FINES Tuesday, 16 March 2021 13:17 160 11,944 11,705  

MHPY 4.70 K1911 3035 FINES Tuesday, 16 March 2021 16:21 92 6,699 6,565  

WOE 4.70 K1912 3MR1 FINES Tuesday, 16 March 2021 22:25 160 10,431 10,222  

MHPY 5.10 CE050 4033 FINES Wednesday, 17 March 2021 16:29 124 8,239 8,074  

WOE 4.90 K1913 4035 FINES Wednesday, 17 March 2021 22:20 158 11,755 11,520  

WOE 4.90 K1914 5041 FINES Thursday, 18 March 2021 3:54 160 11,914 11,676  



WOE 4.00 K1915 5043 FINES Thursday, 18 March 2021 17:46 160 11,882 11,644  

WOE 3.78 K1916 6041 FINES Thursday, 18 March 2021 23:42 160 11,947 11,708  

MHPY 3.80 K1917 6033 FINES Friday, 19 March 2021 3:50 92 6,627 6,494  

MHPY 5.10 CE0051 6035 FINES Friday, 19 March 2021 15:51 111 7,678 7,524  

WOE 3.97 K1918 7041 FINES Saturday, 20 March 2021 5:56 160 11,942 11,703  

WOE 4.20 K1919 7043 FINES Saturday, 20 March 2021 10:40 160 11,947 11,708  

WOE 3.80 K1920 7045 FINES Saturday, 20 March 2021 15:50 160 12,047 11,806  

WOE 3.98 K1921 7037 FINES Saturday, 20 March 2021 22:18 160 11,927 11,688  

MHPY 3.84 K1922 1041 FINES Sunday, 21 March 2021 12:11 100 7,182 7,038  

WOE 4.80 K1923 1043 FINES Monday, 22 March 2021 20:54 160 11,949 11,710  

WOE 4.80 K1924 2031 FINES Monday, 22 March 2021 4:41 160 11,946 11,707  

WOE 4.80 K1925 2043 FINES Monday, 22 March 2021 9:38 107 7,962 7,803  

WOE 7.05 CE0052 2045 FINES Monday, 22 March 2021 23:15 126 8,282 8,116  

MHPY 4.68 K1926 3031 FINES Tuesday, 23 March 2021 6:35 126 9,056 8,875  

WOE 3.98 K1927 3043 FINES Tuesday, 23 March 2021 12:53 160 11,637 11,404  

WOE 4.01 K1928 3035 FINES Tuesday, 23 March 2021 18:35 160 11,760 11,525  

WOE 4.29 K1929 3MR1 FINES Tuesday, 23 March 2021 22:04 77 5,728 5,613  

WOE 3.97 K1930 4041 FINES Wednesday, 24 March 2021 7:17 106 7,057 6,916  

WOE 7.10 CE0053 4033 FINES Wednesday, 24 March 2021 17:40 126 8,366 8,199  

WOE 4.70 K1931 4035 FINES Wednesday, 24 March 2021 20:15 126 9,131 8,948  

WOE 4.70 K1932 5041 FINES Thursday, 25 March 2021 5:45 136 10,141 9,938  

WOE 2.70 K1933 5043 FINES Thursday, 25 March 2021 16:33 106 5,336 5,229  

WOE 4.70 K1934 6033 FINES Friday, 26 March 2021 5:33 160 11,917 11,679  

MHPY 5.39 CE0054 6035 FINES Friday, 26 March 2021 14:00 124 8,172 8,009  

WOE 4.70 K1935 7041 FINES Saturday, 27 March 2021 2:05 160 11,894 11,656  

WOE 4.80 K1936 7043 FINES Saturday, 27 March 2021 7:40 160 11,917 11,679  

WOE 2.58 K1937 7045 LUMP Saturday, 27 March 2021 14:40 160 11,634 11,401  

WOE 4.90 K1938 7037 FINES Saturday, 27 March 2021 21:41 160 11,937 11,698  

MHPY 8.89 CE0055 1MR1 FINES Sunday, 28 March 2021 8:02 123 8,372 8,205  



MHPY 3.53 K1939 1041 FINES Sunday, 28 March 2021 11:05 80 5,794 5,678  

WOE 4.80 K1940 1043 FINES Sunday, 28 March 2021 20:15 160 11,936 11,697  

WOE 4.80 K1941 2031 FINES Monday, 29 March 2021 2:41 160 11,938 11,699  

WOE 4.80 K1942 2043 FINES Monday, 29 March 2021 10:10 160 11,939 11,700  

WOE 5.10 CE0056 2045 FINES Monday, 29 March 2021 22:52 111 7,380 7,232  

MHPY 4.80 K1943 3031 FINES Tuesday, 30 March 2021 6:10 152 10,854 10,637  

WOE 2.50 K1944 3043 FINES Tuesday, 30 March 2021 10:00 106 7,893 7,735  

WOE 3.50 K1945 3035 FINES Tuesday, 30 March 2021 19:35 160 11,968 11,729  

WOE 5.06 CE0057 4033 FINES Wednesday, 31 March 2021 19:08 126 8,468 8,299  

WOE 3.50 K1946 3042 FINES Wednesday, 31 March 2021 7:58 160 11,922 11,684  

MHPY 4.00 K1947 4035 FINES Wednesday, 31 March 2021 23:28 136 9,826 9,629  

WOE 4.88 K1948 5041 FINES Thursday, 1 April 2021 4:55 160 11,880 11,642  
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WOE 4.88 K1949 5043 FINES Thursday, 1 April 2021 19:40 160 11,942 11,703  

WOE 5.43 K1950 6041 FINES Friday, 2 April 2021 1:35 160 11,933 11,694  

WOE 4.85 K1951 6033 FINES Friday, 2 April 2021 8:42 160 11,923 11,685  

MHPY 3.20 K1952 6035 FINES Friday, 2 April 2021 14:45 152 11,035 10,814  

WOE 4.00 K1953 7041 FINES Saturday, 3 April 2021 1:40 160 11,981 11,741  

WOE 4.20 K1954 7043 FINES Saturday, 3 April 2021 10:23 160 11,940 11,701  

WOE 4.00 K1955 7045 FINES Saturday, 3 April 2021 19:05 160 11,934 11,695  

WOE 4.00 K1956 7037 FINES Saturday, 3 April 2021 22:40 106 7,901 7,743  

MHPY 5.01 CE0058 1MR1 FINES Sunday, 4 April 2021 9:55 76 5,341 5,234  

MHPY 4.30 K1957 1041 FINES Sunday, 4 April 2021 12:28 152 11,069 10,848  

WOE 4.40 K1958 1043 FINES Sunday, 4 April 2021 20:30 160 11,927 11,688  

WOE 4.20 K1959 2031 FINES Monday, 5 April 2021 5:02 160 11,953 11,714  

WOE 4.20 K1960 2043 FINES Monday, 5 April 2021 10:04 160 11,945 11,706  

WOE 4.29 K1961 2045 FINES Monday, 5 April 2021 21:08 160 11,908 11,670  

MHPY 3.20 K1962 3031 FINES Tuesday, 6 April 2021 5:47 152 11,079 10,857  

WOE 4.40 K1963 3043 FINES Tuesday, 6 April 2021 14:00 160 11,931 11,692  

WOE 4.10 K1964 3035 FINES Tuesday, 6 April 2021 19:42 160 11,927 11,688  

MHPY 4.90 CE0059 3MR1 FINES Tuesday, 6 April 2021 21:20 76 5,452 5,343  

WOE 4.00 K1965 4041 FINES Wednesday, 7 April 2021 8:13 160 11,941 11,702  

MHPY 4.00 K1966 4035 FINES Wednesday, 7 April 2021 22:29 152 11,058 10,837  

WOE 4.45 K1967 5043 FINES Thursday, 8 April 2021 17:37 160 11,942 11,703  

MHPY 4.90 CE0060 4033 FINES Thursday, 8 April 2021 19:50 92 6,682 6,548  

WOE 4.60 K1968 6041 FINES Thursday, 8 April 2021 23:56 160 11,936 11,697  

WOE 4.70 K1969 6033 FINES Friday, 9 April 2021 3:36 160 11,941 11,702  

WOE 4.90 CE0061 6035 FINES Friday, 9 April 2021 15:42 125 8,198 8,034  

MHPY 3.30 K1970 7041 FINES Saturday, 10 April 2021 1:54 152 11,024 10,804  



WOE 4.43 K1971 7043 FINES Saturday, 10 April 2021 10:57 160 11,927 11,688  

WOE 4.04 K1972 7045 FINES Saturday, 10 April 2021 19:15 160 11,934 11,695  

WOE 4.00 K1973 7047 FINES Sunday, 11 April 2021 1:32 160 11,939 11,700  

WOE 2.73 K1974 1041 LUMP - MID Sunday, 11 April 2021 13:26 160 10,727 10,512  

WOE 4.10 K1975 1043 FINES Sunday, 11 April 2021 18:59 100 7,259 7,114  

WOE 4.10 K1976 2031 FINES Monday, 12 April 2021 19:44 160 11,938 11,699  

WOE 3.50 K1977 2045 LUMP - MID Tuesday, 13 April 2021 0:05 160 11,199 10,975  

WOE 3.00 K1978 3035 LUMP - MID Tuesday, 13 April 2021 18:24 160 11,026 10,805  

WOE 3.50 K1979 4041 LUMP - MID Wednesday, 14 April 2021 8:35 160 10,879 10,661  

MHPY 5.10 CE0062 3MR1 FINES Wednesday, 14 April 2021 22:41 84 5,789 5,673  

MHPY 4.90 CE0063 4033 FINES Wednesday, 14 April 2021 17:45 124 8,802 8,626  

WOE 2.60 K1980 4035 LUMP - MID Wednesday, 14 April 2021 21:20 106 7,546 7,395  

WOE 2.60 K1981 5041 LUMP - MID Thursday, 15 April 2021 3:42 126 8,973 8,794  

WOE 3.15 K1982 5043 FINES Thursday, 15 April 2021 18:30 160 11,918 11,680  

WOE 2.60 K1983 6041 FINES Friday, 16 April 2021 0:10 160 11,634 11,401  

WOE 3.81 K1984 6033 FINES Friday, 16 April 2021 3:30 107 7,980 7,820  

MHPY 5.10 CE0064 6035 FINES Friday, 16 April 2021 14:14 124 8,747 8,572  

WOE 5.05 CE0065 7041 FINES Friday, 16 April 2021 2:51 106 7,456 7,307  

WOE 3.81 K1985 6043 FINES Saturday, 17 April 2021 6:50 107 7,971 7,812  

WOE 4.20 K1986 7045 FINES Saturday, 17 April 2021 14:22 160 11,924 11,686  

WOE 4.80 K1987 7037 FINES Saturday, 17 April 2021 22:10 160 11,931 11,692  

WOE 4.40 K1988 1041 FINES Sunday, 18 April 2021 11:31 107 7,964 7,805  

MHPY 3.80 K1989 1043 FINES Sunday, 18 April 2021 20:05 152 11,019 10,799  

WOE 4.20 K1990 2031 FINES Monday, 19 April 2021 4:25 160 11,942 11,703  

WOE 3.70 K1991 2043 FINES Monday, 19 April 2021 10:46 160 11,916 11,678  

WOE 3.70 K1992 2045 FINES Monday, 19 April 2021 21:57 160 11,895 11,657  

WOE 4.60 K1993 3034 FINES Tuesday, 20 April 2021 6:56 160 11,922 11,684  

MHPY 3.80 K1994 3043 FINES Tuesday, 20 April 2021 12:36 149 11,018 10,798  

MHPY 3.80 K1994 3043 LUMP - MID Tuesday, 20 April 2021 12:36 3 207 203  

WOE 4.30 K1995 3035 FINES Tuesday, 20 April 2021 20:30 134 9,991 9,791  

WOE 4.30 K1996 4041 FINES Wednesday, 21 April 2021 7:44 160 11,931 11,692  

WOE 5.50 CE0066 4033 FINES Wednesday, 21 April 2021 17:10 126 8,491 8,321  

WOE 3.98 K1997 4035 FINES Wednesday, 21 April 2021 20:10 160 11,634 11,401  

MHPY 3.50 K1998 5041 FINES Thursday, 22 April 2021 6:13 100 7,253 7,108  



WOE 3.98 K1999 5043 FINES Thursday, 22 April 2021 17:55 160 11,915 11,677  

WOE 3.98 K2000 6041 FINES Thursday, 22 April 2021 23:35 158 11,788 11,552  

WOE 3.46 K2001 6033 FINES Friday, 23 April 2021 6:31 160 11,918 11,680  

WOE 5.10 CE0067 6035 FINES Friday, 23 April 2021 15:48 126 7,923 7,765  

MHPY 3.49 K2002 7041 FINES - CHIP Saturday, 24 April 2021 1:45 152 11,030 10,809  

WOE 3.55 K2003 7043 FINES Monday, 24 May 2021 8:44 160 11,940 11,701  

WOE 3.60 K2004 7045 FINES Monday, 24 May 2021 14:36 160 11,945 11,706  

WOE 3.66 K2005 7037 FINES Saturday, 24 April 2021 22:15 160 12,004 11,764  

MHPY 5.30 CE0068 1MR1 FINES Sunday, 25 April 2021 5:45 84 5,766 5,651  

WOE 3.67 K2006 1041 FINES Sunday, 25 April 2021 13:13 160 11,936 11,697  

WOE 3.80 K2007 1043 FINES Sunday, 25 April 2021 20:25 152 11,023 10,803  

WOE 3.98 K2008 2031 FINES Monday, 26 April 2021 3:30 160 11,934 11,695  

WOE 3.98 K2009 2043 FINES Monday, 26 April 2021 11:31 160 11,936 11,697  

WOE 3.80 K2010 2045 FINES Monday, 26 April 2021 22:42 160 12,002 11,762  

WOE 4.00 K2011 3031 FINES Tuesday, 27 April 2021 7:21 160 11,927 11,688  

MHPY 3.84 K2012 3043 FINES - CHIP Tuesday, 27 April 2021 14:01 150 10,881 10,663  

WOE 3.84 K2013 3035 FINES Tuesday, 27 April 2021 19:55 107 7,981 7,821  

MHPY 5.30 CE0069 3MR1 FINES Tuesday, 27 April 2021 22:15 84 5,880 5,762  

WOE 4.00 K2014 4041 FINES Wednesday, 28 April 2021 8:41 160 11,927 11,688  

WOE 3.72 K2015 4033 FINES Wednesday, 28 April 2021 16:23 160 11,737 11,502  

WOE 3.72 K2016 4035 FINES Wednesday, 28 April 2021 21:00 160 11,721 11,487  

MHPY 3.70 K2017 5043 FINES Thursday, 29 April 2021 21:00 152 11,188 10,964  

WOE 3.80 K2018 6041 FINES Friday, 30 April 2021 0:56 160 11,949 11,710  

WOE 3.98 K2019 6033 FINES Friday, 30 April 2021 5:51 160 11,922 11,684  

WOE 3.95 K2020 6035 FINES Friday, 30 April 2021 13:55 160 11,916 11,678  

WOE 4.02 K2021 7041 FINES Saturday, 1 May 2021 3:16 106 7,905 7,747  
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WOE 3.98 K2019 6033 FINES Friday, 30 April 2021 5:51 160 11,922 11,684  

WOE 3.95 K2020 6035 FINES Friday, 30 April 2021 13:55 160 11,916 11,678  

WOE 4.02 K2021 7041 FINES Saturday, 1 May 2021 3:16 106 7,905 7,747  

MHPY 4.00 K2022 7043 FINES Saturday, 1 May 2021 8:07 152 10,867 10,650  

WOE 4.10 K2023 7045 FINES Saturday, 1 May 2021 18:08 160 11,918 11,680  

WOE 4.00 K2024 7037 FINES Sunday, 2 May 2021 4:05 160 11,940 11,701  

MHPY 5.10 CE0070 1MR1 FINES Sunday, 2 May 2021 8:12 84 5,997 5,877  

WOE 4.30 K2025 1041 FINES Sunday, 2 May 2021 10:20 160 11,901 11,663  

WOE 4.20 K2026 1043 FINES-CHIPS Sunday, 2 May 2021 20:26 107 6,440 6,311  

MHPY 3.85 K2027 2031 FINES-CHIPS Monday, 3 May 2021 3:01 108 6,562 6,431  

WOE 4.10 K2028 2043 FINES Monday, 3 May 2021 13:26 160 11,926 11,687  

WOE 4.20 K2029 2045 FINES-CHIPS Monday, 3 May 2021 22:19 160 11,939 11,700  

WOE 4.10 K2030 3031 FINES-CHIPS Tuesday, 4 May 2021 7:17 160 11,929 11,690  

WOE 4.10 K2031 3043 FINES-CHIPS Tuesday, 4 May 2021 12:06 160 11,919 11,681  

MHPY 4.20 K2032 3035 FINES-CHIPS Tuesday, 4 May 2021 19:09 103 7,472 7,323  

MHPY 5.20 CE0071 3MR1 FINES Tuesday, 4 May 2021 23:48 84 5,910 5,792  

WOE 4.00 K2033 4041 FINES Wednesday, 5 May 2021 8:17 160 11,914 11,676  

WOE 5.20 CE0072 4033 FINES Wednesday, 5 May 2021 17:52 106 7,150 7,007  

WOE 4.00 K2034 4035 FINES Wednesday, 5 May 2021 20:55 160 11,936 11,697  

WOE 4.00 K2035 5041 FINES-CHIPS Thursday, 6 May 2021 6:30 160 11,939 11,700  

MHPY 4.00 K2036 5043 FINES-CHIPS Thursday, 6 May 2021 18:14 152 11,143 10,920  

WOE 4.00 K2037 6041 FINES Thursday, 6 May 2021 23:01 54 4,025 3,945  

WOE 4.00 K2038 6033 FINES Friday, 7 May 2021 7:20 107 7,980 7,820  

WOE 4.00 K2039 6035 FINES Friday, 7 May 2021 15:25 107 7,982 7,822  

WOE 6.80 K2040 7041 FINES Saturday, 8 May 2021 0:53 106 5,852 5,735  

WOE 6.80 K2041 7043 FINES Saturday, 8 May 2021 8:00 160 8,815 8,639  



MHPY 6.80 K2042 7045 FINES-CHIPS Saturday, 8 May 2021 15:28 152 11,029 10,808  

WOE 7.55 K2043 7037 FINES Saturday, 8 May 2021 23:15 160 11,926 11,687  

MHPY 5.53 CE0073 1MR1 FINES Sunday, 9 May 2021 8:40 84 5,937 5,818  

WOE 7.55 K2044 1041 FINES Sunday, 9 May 2021 13:15 160 11,925 11,687  

WOE 5.09 CE0074 1043 FINES Sunday, 9 May 2021 22:13 107 7,592 7,440  

WOE 7.55 K2045 2031 FINES Monday, 10 May 2021 2:00 160 11,927 11,688  

WOE 7.55 K2046 2043 FINES-CHIPS Monday, 10 May 2021 8:30 152 11,022 10,802  

WOE 8.49 K2047 2045 FINES Monday, 10 May 2021 23:00 160 11,861 11,624  

WOE 8.49 K2048 3031 FINES-CHIPS Tuesday, 11 May 2021 6:40 106 7,902 7,744  

WOE 8.49 K2049 3043 FINES-CHIPS Tuesday, 11 May 2021 10:10 107 7,973 7,814  

MHPY 6.38 CE0075 3MR1 FINES Tuesday, 11 May 2021 18:33 50 3,501 3,431  

WOE 7.96 K2050 4041 FINES Wednesday, 12 May 2021 7:03 160 11,925 11,687  

MHPY 7.96 K2051 4033 FINES-CHIPS Wednesday, 12 May 2021 14:58 152 11,028 10,807  

WOE 5.80 K2052 4035 FINES-CHIPS Wednesday, 12 May 2021 19:40 106 7,905 7,747  

WOE 5.80 K2053 5041 FINES-CHIPS Thursday, 13 May 2021 2:55 106 7,899 7,741  

WOE 5.80 K2054 5043 FINES-CHIPS Thursday, 13 May 2021 18:00 160 11,931 11,692  

WOE 5.80 K2055 6041 FINES-CHIPS Thursday, 13 May 2021 22:50 106 7,909 7,751  

WOE 5.80 K2056 6033 FINES-CHIPS Friday, 14 May 2021 4:10 106 7,906 7,748  

MHPY 5.80 K2057 6035 FINES-CHIPS Friday, 14 May 2021 14:50 152 9,896 9,698  

WOE 5.10 CE0076 7041 FINES Saturday, 15 May 2021 2:43 126 8,345 8,178  

WOE 5.80 K2058 7043 FINES Saturday, 15 May 2021 7:55 160 11,930 11,691  

WOE 5.80 K2059 7045 FINES Saturday, 15 May 2021 14:40 160 11,943 11,704  

WOE 5.80 K2060 7037 FINES-CHIPS Saturday, 15 May 2021 21:45 160 11,917 11,679  

MHPY 5.10 CE077 1MR1 FINES Sunday, 16 May 2021 6:05 84 5,968 5,849  

MHPY 5.80 K2061 1041 FINES-CHIPS Sunday, 16 May 2021 12:18 152 10,903 10,685  

WOE 5.62 K2062 1043 FINES Sunday, 16 May 2021 21:00 160 11,938 11,699  

WOE 5.62 K2063 2031 FINES Monday, 17 May 2021 2:55 160 11,934 11,695  

WOE 5.62 K2064A 1041 FINES-CHIPS Monday, 17 May 2021 9:41 106 7,906 7,748  

WOE 5.62 K2064B 1041 FINES-CHIPS Monday, 17 May 2021 9:41 54 4,028 3,947  

WOE 4.60 K2065 2045 FINES Monday, 17 May 2021 22:55 160 11,922 11,684  

WOE 5.01 K2066 6041 FINES Friday, 21 May 2021 3:45 160 11,935 11,696  

MHPY 5.01 K2067 6033 CHIPS Friday, 21 May 2021 7:24 152 11,023 10,803  

WOE 5.01 K2068 6035 FINES Friday, 21 May 2021 15:07 160 11,922 11,684  

WOE 4.62 K2069 1MR1 FINES Sunday, 23 May 2021 9:30 160 11,946 11,707  



MHPY 4.62 K2070 7037 CHIPS Sunday, 23 May 2021 12:18 84 6,014 5,894  

WOE 4.62 K2071 1041 FINES Sunday, 23 May 2021 16:18 160 11,931 11,692  

WOE 4.62 K2072 2031 FINES Monday, 24 May 2021 2:08 106 7,908 7,750  

MHPY 4.62 K2073 2043 CHIPS Monday, 24 May 2021 9:40 102 7,389 7,241  

WOE 5.60 K2074 2045 FINES Monday, 24 May 2021 22:17 147 10,967 10,748  

WOE 4.62 K2075 3031 FINES Tuesday, 25 May 2021 6:44 160 11,940 11,701  

WOE 4.62 K2076 3043 FINES Tuesday, 25 May 2021 13:42 160 11,911 11,673  

MHPY 4.82 K2077 3MR1 CHIPS Tuesday, 25 May 2021 19:16 58 4,206 4,122  

WOE 4.82 K2078 3035 FINES Wednesday, 26 May 2021 0:41 160 11,940 11,701  

MHPY 4.82 K2079 4041 CHIPS Wednesday, 26 May 2021 8:35 152 11,063 10,842  

WOE 4.62 K2080 4033 CHIPS Wednesday, 26 May 2021 17:00 160 11,931 11,692  

WOE 7.88 K2081 4035 FINES Wednesday, 26 May 2021 20:40 140 10,440 10,231  

WOE 7.88 K2082 5041 FINES Thursday, 27 May 2021 4:45 106 7,915 7,757  

WOE 4.00 K2083 5043 FINES Thursday, 27 May 2021 19:55 160 11,931 11,692  

MHPY 7.88 K2084 6041 CHIPS Thursday, 27 May 2021 23:20 150 10,870 10,653  

WOE 7.88 K2085 6033 FINES Friday, 28 May 2021 10:02 160 11,942 11,703  

WOE 7.88 K2086 6035 FINES Friday, 28 May 2021 18:52 160 11,931 11,692  

WOE 4.00 K2087 7043 FINES Saturday, 29 May 2021 8:01 160 11,942 11,703  

WOE 7.80 K2088 7045 FINES Saturday, 29 May 2021 14:44 160 11,936 11,697  

MHPY 7.88 K2089 1MR1 CHIPS Sunday, 30 May 2021 6:25 84 6,090 5,968  

MHPY 7.80 K2090 1041 CHIPS Sunday, 30 May 2021 13:08 152 11,031 10,810  

WOE 7.88 K2091 1043 FINES Sunday, 30 May 2021 20:18 160 11,953 11,714  

WOE 7.88 K2092 2031 FINES Monday, 31 May 2021 2:50 160 11,935 11,696  

WOE 7.88 K2093 2043 CHIPS Monday, 31 May 2021 9:42 160 11,926 11,687  

WOE 7.88 K2094 2045 FINES Monday, 31 May 2021 22:04 160 11,922 11,684  
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MHPY 7.88 K2095 3031 CHIPS Tuesday, 1 June 2021 7:20 150 10,883 10,665  

WOE 7.88 K2096 3043 FINES Tuesday, 1 June 2021 13:58 102 7,612 7,460  

MHPY 7.88 K2097 3035 CHIPS Tuesday, 1 June 2021 16:47 84 6,090 5,968  

WOE 7.88 K2098 3MR1 FINES Tuesday, 1 June 2021 20:33 106 7,908 7,750  

WOE 7.88 K2099 4041 FINES Wednesday, 2 June 2021 8:10 160 11,934 11,695  

WOE 7.88 K2100 4033 FINES Wednesday, 2 June 2021 17:53 159 11,861 11,624  

WOE 7.88 K2101 4035 FINES Wednesday, 2 June 2021 20:58 84 6,276 6,150  

MHPY 7.88 K2102 5041 CHIPS Thursday, 3 June 2021 4:08 152 11,015 10,795  

WOE 7.88 K2103 5043 FINES Thursday, 3 June 2021 19:31 159 11,833 11,596  

WOE 5.82 K2104 6041 FINES Friday, 4 June 2021 0:55 160 11,930 11,691  

WOE 5.82 K2105 6033 FINES Friday, 4 June 2021 5:15 160 11,918 11,680  

WOE 5.82 K2106 6035 FINES Friday, 4 June 2021 14:50 144 10,780 10,564  

MHPY 5.82 K2107 7041 CHIPS Saturday, 5 June 2021 1:39 152 11,026 10,805  

WOE 5.82 K2108 7043 FINES Saturday, 5 June 2021 11:12 160 11,924 11,686  

WOE 5.73 K2109 7045 FINES-CHIPS Saturday, 5 June 2021 18:46 160 11,939 11,700  

WOE 5.73 K2110 7037 FINES Sunday, 6 June 2021 2:50 158 11,798 11,562  

MHPY 5.73 K2111 1MR1 CHIPS Sunday, 6 June 2021 6:54 84 6,129 6,006  

WOE 5.73 K2112 1041 FINES Sunday, 6 June 2021 12:46 145 10,839 10,622  

MHPY 5.15 CE0078 1043 FINES Sunday, 6 June 2021 22:35 102 7,264 7,119  

WOE 5.59 K2113 2031 FINES Monday, 7 June 2021 3:28 160 11,932 11,693  

WOE 5.59 K2114 2043 FINES Monday, 7 June 2021 12:11 160 11,939 11,700  

WOE 5.33 CE0079 2045 FINES Monday, 7 June 2021 20:40 55 4,024 3,944  

WOE 5.59 K2115 3031 FINES Tuesday, 8 June 2021 8:32 160 11,933 11,694  

MHPY 5.70 K2116 3043 CHIPS Tuesday, 8 June 2021 13:01 1.01181 11,024 10,804  

MHPY 5.70 K2117 3035 CHIPS Tuesday, 8 June 2021 17:28 82 5,946 5,827  

WOE 5.70 K2118 3MR1 FINES Tuesday, 8 June 2021 22:32 148 11,033 10,812  

WOE 5.70 K2119 4041 FINES Wednesday, 9 June 2021 7:49 158 11,793 11,557  

WOE 5.75 CE0080 4033 FINES Wednesday, 9 June 2021 18:06 126 8,729 8,554  



WOE 5.70 K2120 4035 FINES Thursday, 10 June 2021 1:58 160 11,932 11,693  

MHPY 5.70 K2121 5041 FINES Thursday, 10 June 2021 10:16 152 11,015 10,795  

WOE 5.70 K2122 6041 FINES Friday, 11 June 2021 8:24 160 11,928 11,689  

WOE 6.45 CE0081 6035 FINES Friday, 11 June 2021 16:05 126 8,711 8,537  

WOE 5.70 K2123 7041 FINES Saturday, 12 June 2021 2:38 160 11,939 11,700  

WOE 5.70 K2124 7043 FINES Saturday, 12 June 2021 9:04 158 11,555 11,324  

MHPY 5.70 K2125 7045 CHIPS Saturday, 12 June 2021 14:32 152 11,017 10,797  

WOE 5.70 K2126 7037 FINES Saturday, 12 June 2021 23:44 160 11,915 11,677  

MHPY 5.70 K2127 1MR1 CHIPS Sunday, 13 June 2021 6:17 84 6,076 5,954  

WOE 5.70 K2128 1041 FINES Sunday, 13 June 2021 12:51 152 11,318 11,092  

WOE 5.70 K2129 1043 FINES Sunday, 13 June 2021 22:50 160 11,938 11,699  

WOE 5.70 K2130 2031 FINES Monday, 14 June 2021 5:22 159 12,011 11,771  

MHPY 5.70 K2131 2043 CHIPS Monday, 14 June 2021 12:00 152 11,017 10,797  

WOE 5.70 K2132 2045 FINES Monday, 14 June 2021 22:53 160 11,925 11,687  

WOE 5.70 K2133 3031 FINES Tuesday, 15 June 2021 7:43 156 11,575 11,344  

WOE 5.70 K2134 3043 FINES Tuesday, 15 June 2021 15:55 160 11,916 11,678  

WOE 5.70 K2135 3035 FINES Tuesday, 15 June 2021 20:26 106 7,901 7,743  

MHPY 5.70 K2136 4041 CHIPS Wednesday, 16 June 2021 7:20 152 11,020 10,800  

WOE 5.70 K2137 4033 FINES Wednesday, 16 June 2021 16:15 160 11,905 11,667  

WOE 5.70 K2138 4035 FINES Wednesday, 16 June 2021 21:43 160 11,932 11,693  

WOE 5.70 K2139 5041 FINES Thursday, 17 June 2021 6:15 159 11,864 11,627  

WOE 5.70 K2140 5043 FINES Thursday, 17 June 2021 17:41 160 11,923 11,685  

MHPY 5.70 K2141 6041 CHIPS Friday, 18 June 2021 0:30 152 11,003 10,783  

WOE 5.70 K2142 6033 FINES Friday, 18 June 2021 8:46 106 7,902 7,744  

WOE 5.70 K2143 6035 FINES Friday, 18 June 2021 15:51 160 11,921 11,683  

WOE 5.37 K2144 7043 FINES Saturday, 19 June 2021 8:40 160 11,911 11,673  

WOE 5.37 K2145 7045 FINES Saturday, 19 June 2021 14:05 160 11,884 11,646  

MHPY 5.37 K2146 1MR1 CHIPS Sunday, 20 June 2021 6:37 150 10,866 10,649  

WOE 5.37 K2147 1041 FINES Sunday, 20 June 2021 11:58 160 11,988 11,748  

WOE 5.46 K2148 1042 FINES Sunday, 20 June 2021 17:22 160 11,930 11,691  

WOE 5.46 K2149 2031 FINES Monday, 21 June 2021 1:37 160 11,930 11,691  

WOE 5.46 K2150 2043 FINES Monday, 21 June 2021 10:01 160 11,924 11,686  

MHPY 6.94 K2151 2045 CHIPS Monday, 21 June 2021 23:34 152 11,000 10,780  

WOE 6.66 K2152 3031 FINES Tuesday, 22 June 2021 9:53 160 11,855 11,618  



MHPY 6.66 K2153 3043 CHIPS Tuesday, 22 June 2021 12:25 74 5,365 5,258  

WOE 6.19 K2154 3035 FINES Tuesday, 22 June 2021 18:38 160 11,934 11,695  

WOE 6.19 K2155 3MR1 FINES-CHIPS Tuesday, 22 June 2021 23:05 160 11,917 11,679  

WOE 6.19 K2156 4035 FINES-CHIPS Wednesday, 23 June 2021 11:09 160 11,773 11,538  

MHPY 6.19 K2157 5041 CHIPS Thursday, 24 June 2021 6:25 152 11,008 10,788  

WOE 6.19 K2158 5043 FINES Thursday, 24 June 2021 19:27 160 11,931 11,692  

WOE 6.19 K2159 6041 FINES Thursday, 24 June 2021 23:49 159 11,840 11,603  

WOE 6.19 K2160 6033 FINES Friday, 25 June 2021 7:50 160 11,939 11,700  

WOE 6.19 K2161 6035 FINES Friday, 25 June 2021 16:59 160 11,937 11,698  

MHPY 6.19 K2162 7041 CHIPS Saturday, 26 June 2021 2:33 152 11,027 10,806  

WOE 6.19 K2163 7043 FINES Saturday, 26 June 2021 11:16 160 11,931 11,692  

WOE 6.19 K2164 7045 FINES Saturday, 26 June 2021 17:19 159 11,857 11,620  

WOE 6.19 K2165 7037 FINES Sunday, 27 June 2021 1:44 160 11,970 11,731  

MHPY 6.19 K2166 1MR1 CHIPS Sunday, 27 June 2021 6:46 76 5,545 5,434  

WOE 6.19 K2167 1041 FINES Sunday, 27 June 2021 13:04 160 11,953 11,714  

MHPY 6.19 K2168 1043 CHIPS Sunday, 27 June 2021 20:03 152 10,955 10,736  

WOE 6.19 K2169 2031 FINES Monday, 28 June 2021 3:34 160 11,911 11,673  

WOE 6.19 K2170 2043 FINES Monday, 28 June 2021 9:55 160 11,918 11,680  

WOE 6.19 K2171 2045 FINES Monday, 28 June 2021 22:05 160 11,959 11,720  

WOE 6.19 K2172 3031 FINES Tuesday, 29 June 2021 7:08 160 11,933 11,694  

MHPY 6.19 K2173 3043 CHIPS Tuesday, 29 June 2021 13:35 152 11,041 10,820  

MHPY 6.19 K2174 3035 CHIPS Tuesday, 29 June 2021 17:15 82 5,952 5,833  

WOE 6.19 K2175 3MR1 FINES Tuesday, 29 June 2021 21:34 157 11,700 11,466  

WOE 6.19 K2176 4041 FINES Wednesday, 30 June 2021 8:32 160 11,865 11,628  

WOE 6.19 K2177 4033 FINES Wednesday, 30 June 2021 16:12 160 11,954 11,715  

WOE 6.19 K2178A 4035 FINES Thursday, 1 July 2021 1:03 36 3,056 2,995  

WOE 6.19 K2178B 4035 FINES Thursday, 1 July 2021 1:03 124 8,794 8,618  

MHPY 6.19 K2179 5041 CHIPS Thursday, 1 July 2021 4:12 102 7,396 7,248  

 

 

 



 

 

Wagon 
Type Moisture Manifest Train 

ID Product Departure Date Departure 
Time Wagons wmt (site) wmt (2%) 

 
 

WOE 6.19 K2180 5043 FINES 1/07/2021 18:12 160 11,945 11,706  

WOE 6.19 K2181A 6041 FINES 2/07/2021 1:55 88 6,922 6,784  

WOE 6.19 K2181B 6041 FINES 2/07/2021 1:55 72 5,004 4,904  

WOE 6.19 K2182 6033 FINES 2/07/2021 9:30 160 11,944 11,705  

WOE 6.19 K2183 6035 FINES 2/07/2021 18:10 160 11,941 11,702  

MHPY 6.19 K2184 7041 CHIPS 3/07/2021 3:32 152 11,030 10,809  

WOE 6.19 K2185 7043 FINES 3/07/2021 10:09 160 11,926 11,687  

WOE 2.81 K2186 7045 FINES 3/04/2021 20:09 160 11,965 11,726  

WOE 2.81 K2187 7037 FINES 4/07/2021 1:33 160 11,940 11,701  

MHPY 5.87 CE0082 1MR1 FINES 4/07/2021 7:27 82 5,680 5,566  

WOE 5.10 K2188 1041 FINES 4/07/2021 9:53 106 7,902 7,744  

MHPY 9.42 CE0083 1043 FINES 4/07/2021 20:15 100 6,911 6,773  

WOE 3.68 K2189 2031 FINES 5/07/2021 2:26 160 11,938 11,699  

WOE 3.68 K2190 2043 FINES 5/07/2021 10:56 160 11,920 11,682  

WOE 4.40 K2191 2045 FINES 5/07/2021 21:43 160 11,935 11,696  

WOE 4.40 K2192 3031 FINES 6/07/2021 6:28 160 11,933 11,694  

MHPY 4.80 K2193 3035 FINES 6/07/2021 18:17 152 11,024 10,804  

MHPY 4.80 K2194 1MR1 CHIPS 6/07/2021 21:37 84 6,081 5,959  

WOE 4.80 K2195 4041 FINES 7/07/2021 8:00 160 11,923 11,685  

WOE 4.50 CE0084 4033 FINES 7/07/2021 15:46 107 7,693 7,539  

WOE 4.35 K2196 4035 FINES 7/07/2021 21:38 160 11,928 11,689  

WOE 4.35 K2197 5041 FINES 8/07/2021 6:45 160 11,933 11,694  

MHPY 4.35 K2198 5043 CHIPS 8/07/2021 18:08 150 10,876 10,658  

WOE 4.35 K2199 6041 FINES 9/07/2021 0:17 160 11,929 11,690  

WOE 4.35 K2200 6033 FINES 9/07/2021 6:46 160 11,928 11,689  

WOE 4.35 K2201 6035 FINES 9/07/2021 15:50 160 11,972 11,733  

WOE 4.35 K2202 7041 FINES 10/07/2021 15:30 160 11,908 11,670  



MHPY 4.35 K2203 1MR1 CHIPS 11/07/2021 5:13 84 6,085 5,963  

WOE 4.35 K2204 1041 FINES 11/07/2021 12:14 160 11,916 11,678  

WOE 4.35 K2205 1043 FINES 11/07/2021 21:06 160 11,930 11,691  

WOE 4.35 K2206 2031 FINES 12/07/2021 2:25 160 11,926 11,687  

WOE 4.35 K2207 2045 FINES 12/07/2021 22:01 160 11,931 11,692  

WOE 4.35 K2208 3035 FINES 13/07/2021 17:06 160 11,910 11,672  

MHPY 5.56 CE0085 3MR1 FINES 13/07/2021 20:30 84 5,874 5,757  

WOE 4.35 K2209 4041 FINES 14/07/2021 7:51 160 11,924 11,686  

MHPY 6.94 CE0086 4033 FINES 14/07/2021 16:30 124 8,822 8,646  

WOE 4.35 K2210 4032 FINES 14/07/2021 21:01 160 11,926 11,687  

WOE 4.35 K2211 5043 FINES 15/07/2021 18:50 107 7,982 7,822  

WOE 4.35 K2212 6041 FINES 15/07/2021 23:30 160 11,934 11,695  

WOE 5.58 K2213 6033 FINES 16/07/2021 5:08 160 11,919 11,681  

MHPY 2.77 K2214 6035 CHIPS 16/07/2021 14:01 100 7,252 7,107  

WOE 6.61 K2215 7041 FINES 17/07/2021 3:49 160 11,943 11,704  

WOE 5.76 K2216 7037 FINES 17/07/2021 22:05 160 11,903 11,665  

MHPY 2.77 K2217 1MR1 CHIPS 18/07/2021 5:09 84 6,096 5,974  

WOE 5.76 K2218 1041 FINES 18/07/2021 13:00 160 11,943 11,704  

WOE 5.45 CE0087 1043 FINES 18/07/2021 21:20 94 6,510 6,380  

MHPY 2.87 K2219 2031 FINES 19/07/2021 2:08 152 11,036 10,815  

WOE 7.20 K2220 2043 FINES 19/07/2021 9:50 160 11,961 11,722  

WOE 7.20 K2221 2045 FINES 19/07/2021 22:07 160 11,835 11,598  

WOE 7.20 K2222 3031 FINES 20/07/2021 7:07 160 11,932 11,693  

WOE 7.20 K2223 3043 FINES 20/07/2021 13:02 160 11,943 11,704  

MHPY 3.76 K2224 3035 CHIPS 20/07/2021 19:05 152 11,023 10,803  

WOE 7.32 K2225 4041 FINES 21/07/2021 9:12 134 10,009 9,809  

MHPY 5.81 CE0088 5043 FINES 22/07/2021 19:09 124 8,786 8,610  

WOE 7.32 K2226 6033 FINES 23/07/2021 6:44 160 11,934 11,695  

WOE 4.00 K2227 6035 FINES 24/07/2021 7:33 160 11,925 11,687  

MHPY 5.62 CE0089 7045 FINES 24/07/2021 16:56 124 8,808 8,632  

WOE 7.32 K2228 7037 CHIPS 24/07/2021 20:25 96 7,164 7,021  

WOE 4.00 K2229 1041 FINES 25/07/2021 13:12 160 11,922 11,684  

WOE 7.32 K2230 1043 FINES 25/07/2021 21:17 158 11,789 11,553  

WOE 7.32 K2231 2031 FINES 26/07/2021 2:58 160 11,937 11,698  



WOE 7.32 K2232 2045 FINES 26/07/2021 22:02 157 11,737 11,502  

WOE 7.32 K2233 3031 FINES 27/07/2021 6:51 159 11,853 11,616  

WOE 7.32 K2234 3035 FINES 27/07/2021 18:47 158 11,790 11,554  

WOE 7.32 K2235 4041 FINES 28/07/2021 8:45 160 11,892 11,654  

WOE 7.32 K2236 4033 FINES 28/07/2021 15:30 155 11,515 11,285  

WOE 4.95 K2237 4035 FINES 28/07/2021 23:21 157 11,641 11,408  

MHPY 6.21 K2238 5041 FINES 29/07/2021 6:13 152 11,050 10,829  

WOE 5.95 K2239 5043 FINES 29/07/2021 18:18 104 7,761 7,606  

WOE 5.95 K2240 6041 FINES 29/07/2021 23:02 105 6,309 6,183  

WOE 5.95 K2241 6033 FINES 30/07/2021 6:15 103 6,184 6,060  

WOE 6.40 CE0090 7045 FINES 31/07/2021 16:10 107 7,541 7,390  

WOE 5.75 K2242 7037 FINES 31/07/2021 21:15 104 7,753 7,598  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Wagon 
Type Moisture Manifest Train 

ID Product Departure Date Departure 
Time Wagons wmt (site) wmt (2%) 

 
 

WOE 6.40 CE0090 7045 FINES Saturday, 31 July 2021 16:10 107 7,541 7,390  

WOE 5.75 K2242 7037 FINES Saturday, 31 July 2021 21:15 104 7,753 7,598  

WOE 6.12 K2243 1041 FINES Sunday, 1 August 2021 12:47 160 11,916 11,678  

WOE 4.23 K2244 1043 FINES Sunday, 1 August 2021 20:40 158 11,780 11,544  

MHPY 4.70 K2245 2031 FINES Monday, 2 August 2021 2:45 152 11,014 10,794  

WOE 5.06 K2246 3031 FINES Tuesday, 3 August 2021 5:54 160 11,940 11,701  

WOE 6.86 K2247 3035 FINES Tuesday, 3 August 2021 17:30 160 11,915 11,677  

WOE 6.86 K2248 4033 FINES Wednesday, 4 August 2021 15:30 156 11,645 11,412  

WOE 7.01 K2249 4035 FINES Wednesday, 4 August 2021 20:44 157 11,693 11,459  

WOE 4.74 K2250 6041 FINES Friday, 6 August 2021 0:21 156 11,689 11,455  

WOE 4.74 K2251 6033 FINES Friday, 6 August 2021 6:41 156 11,561 11,330  

WOE 6.65 CE0091 6035 FINES Friday, 6 August 2021 15:07 106 6,628 6,495  

WOE 4.74 K2252 7043 FINES Saturday, 7 August 2021 8:58 160 11,967 11,728  

MHPY 6.08 CE0092 7045 FINES Saturday, 7 August 2021 14;20 100 7,087 6,945  

WOE 4.74 K2253 7037 FINES Saturday, 7 August 2021 22:38 145 10,811 10,595  

WOE 4.74 K2254-A 1043 FINES Sunday, 8 August 2021 20:36 69 5,037 4,936  

WOE 4.74 K2254-B 1043 FINES Sunday, 8 August 2021 20:36 91 6,886 6,748  

WOE 4.74 K2255 2031 FINES Sunday, 8 August 2021 3:00 154 11,479 11,249  

WOE 4.74 K2256 3031 FINES Tuesday, 10 August 2021 6:30 160 11,888 11,650  

MHPY 6.29 CE0093 3035 FINES Tuesday, 10 August 2021 20:00 124 8,761 8,586  



WOE 4.74 K2257 4041 FINES Wednesday, 11 August 2021 9:01 160 11,946 11,707  

WOE 4.74 K2258 4033 FINES Wednesday, 11 August 2021 15:47 151 11,263 11,038  

WOE 4.74 K2259 4035 FINES Wednesday, 11 August 2021 21:50 139 10,365 10,158  

WOE 4.74 K2260 5041 FINES Thursday, 12 August 2021 5:49 160 11,938 11,699  

MHPY 4.74 K2261 5043 FINES Thursday, 12 August 2021 17:08 152 11,027 10,806  

WOE 4.74 K2262 6041 FINES Friday, 13 August 2021 1:40 160 11,934 11,695  

WOE 4.74 K2263 6033 FINES Friday, 13 August 2021 8:22 106 7,906 7,748  

WOE 6.29 CE0094 6035 FINES Friday, 13 August 2021 16:48 120 8,108 7,946  

WOE 4.97 K2264 7041 FINES Saturday, 14 August 2021 3:21 160 11,944 11,705  

WOE 4.50 K2265 7037 FINES Sunday, 15 August 2021 23:10 160 11,940 11,701  

WOE 4.50 K2266 1041 FINES Sunday, 15 August 2021 13:33 160 11,923 11,685  

MHPY 6.29 CE0095 3043 FINES Tuesday, 17 August 2021 17:32 151 10,541 10,330  

WOE 5.59 K2267 3035 FINES Tuesday, 17 August 2021 19:32 160 11,932 11,693  

MHPY 5.59 K2268 3MR1 FINES Tuesday, 17 August 2021 22:00 68 4,933 4,834  

WOE 5.59 K2269 4041 FINES Wednesday, 18 August 2021 8:04 160 11,914 11,676  

WOE 5.59 K2270 4033 FINES Wednesday, 18 August 2021 15:17 160 11,936 11,697  

WOE 4.36 K2271 4035 FINES Wednesday, 18 August 2021 21:09 138 10,321 10,115  

WOE 6.29 CE0096 5043 FINES Thursday, 19 August 2021 20:16 112 7,708 7,554  

WOE 4.36 K2272 6041 FINES Thursday, 19 August 2021 23:37 160 11,926 11,687  

WOE 3.45 K2273 6033 FINES Friday, 20 August 2021 9:17 160 11,924 11,686  

WOE 4.36 K2274 6035 FINES Friday, 20 August 2021 18:20 140 10,428 10,219  

MHPY 3.45 K2275 7045 FINES Saturday, 21 August 2021 15:14 149 10,804 10,588  

WOE 4.36 K2276 1MR1 FINES Sunday, 22 August 2021 6:41 160 11,927 11,688  

WOE 4.36 K2277 1041 FINES Sunday, 22 August 2021 12:10 160 11,914 11,676  

WOE 4.36 K2278 1043 FINES Sunday, 22 August 2021 20:40 155 11,557 11,326  

WOE 3.45 K2279 2031 FINES Monday, 23 August 2021 3:45 160 11,935 11,696  

MHPY 4.36 K2280 2045 FINES Monday, 23 August 2021 21:43 151 10,948 10,729  

WOE 4.36 K2281 3031 FINES Tuesday, 24 August 2021 7:14 160 11,955 11,716  

WOE 5.35 CE0097 3043 FINES Tuesday, 24 August 2021 13:30 107 7,175 7,032  



WOE 4.36 K2282 3035 FINES Tuesday, 24 August 2021 18:32 160 11,916 11,678  

WOE 3.45 K2283 4041 FINES Wednesday, 25 August 2021 9:00 160 11,931 11,692  

MHPY 4.36 K2284 4033 FINES Wednesday, 25 August 2021 19:31 151 10,953 10,734  

WOE 3.45 K2285 4035 FINES Wednesday, 25 August 2021 23:25 160 11,929 11,690  

WOE 4.36 K2286 5041 FINES Thursday, 26 August 2021 5:26 160 11,912 11,674  

WOE 4.30 K2287 6041 FINES Friday, 27 August 2021 0:07 160 11,919 11,681  

WOE 4.30 K2288 6033 FINES Friday, 27 August 2021 6:36 160 11,927 11,688  

MHPY 4.30 K2289 6035 FINES Friday, 27 August 2021 14:39 151 10,958 10,739  

WOE 4.30 K2290 7041 FINES Saturday, 28 August 2021 3:02 160 11,917 11,679  

WOE 4.50 K2291 7043 FINES Saturday, 28 August 2021 10:19 160 11,933 11,694  

WOE 5.35 CE098 7045 FINES Saturday, 28 August 2021 17:11 160 10,655 10,442  

WOE 4.71 K2292 7037 FINES Sunday, 29 August 2021 0:58 160 11,917 11,679  

MHPY 4.71 K2293 1041 FINES Sunday, 29 August 2021 13:01 149 10,809 10,593  

WOE 4.71 K2294 1043 FINES Sunday, 29 August 2021 22:19 158 11,792 11,556  

WOE 4.67 K2295 2031 FINES Monday, 30 August 2021 2:04 160 11,907 11,669  

WOE 4.74 K2296 2045 FINES Monday, 30 August 2021 22:37 160 11,910 11,672  

WOE 4.74 K2297 3031 FINES Tuesday, 31 August 2021 7:21 160 11,925 11,687  

WOE 4.74 K2298 3043 FINES Tuesday, 31 August 2021 13:54 160 11,939 11,700  

WOE 3.98 K2299 3035 FINES Tuesday, 31 August 2021 22:00 160 11,919 11,681  

 

 

 

 

 

 

 



 

 

Wagon 
Type Moisture Manifest Train 

ID Product Departure Date Departure 
Time Wagons wmt 

(site) 
wmt 
(2%)  

 
WOE 3.98 K2300 4033 FINES Wednesday, 1 September 2021 18:04 160 11,938 11,699  

WOE 3.98 K2301 4035 FINES Thursday, 2 September 2021 0:30 160 11,915 11,677  

WOE 3.98 K2302 5041 FINES Thursday, 2 September 2021 7:44 160 11,935 11,696  

MHPY 5.21 CE099 5043 FINES Thursday, 2 September 2021 21:35 143 10,158 9,955  

WOE 3.98 K2303 6041 FINES Friday, 3 September 2021 0:59 158 11,796 11,560  

WOE 3.98 K2304 6033 FINES Friday, 3 September 2021 7:15 107 7,978 7,818  

WOE 3.98 K2305 6035 FINES Friday, 3 September 2021 16:47 160 11,935 11,696  

WOE 3.98 K2306 7041 FINES Saturday, 4 September 2021 3:05 160 11,939 11,700  

MHPY 5.21 CE100 7043 FINES Saturday, 4 September 2021 14:47 152 10,795 10,579  

WOE 3.98 K2307 7045 FINES Saturday, 4 September 2021 18:36 150 11,197 10,973  

WOE 3.98 K2308 2043 FINES Monday, 6 September 2021 9:01 160 11,936 11,697  

WOE 3.98 K2309 2031 FINES Monday, 6 September 2021 14:40 160 11,957 11,718  

WOE 3.98 K2310 2045 FINES Monday, 6 September 2021 21:34 160 11,939 11,700  

WOE 3.98 K2311 3031 FINES Tuesday, 7 September 2021 6:50 160 11,933 11,694  

MHPY 3.98 K2312 3043 FINES Tuesday, 7 September 2021 13:40 84 6,096 5,974  

MHPY 5.21 CE101 3035 FINES Tuesday, 7 September 2021 23:11 152 10,685 10,471  

WOE 3.98 K2313 4041 FINES Wednesday, 8 September 2021 10:10 160 11,927 11,688  

WOE 3.98 K2314 4033 FINES Wednesday, 8 September 2021 16:31 159 11,847 11,610  

WOE 3.98 K2315 4035 FINES Wednesday, 8 September 2021 22:03 160 11,934 11,695  

WOE 3.98 K2316 5041 FINES Thursday, 9 September 2021 5:18 160 11,937 11,698  

MHPY 5.21 CE102 5043 FINES Thursday, 9 September 2021 20:11 152 10,659 10,446  

WOE 5.46 K2317 6041 FINES Friday, 10 September 2021 4:22 160 11,932 11,693  

WOE 5.02 K2318 6033 FINES Friday, 10 September 2021 7:09 106 7,896 7,738  

WOE 3.78 K2319 6035 FINES Friday, 10 September 2021 15:34 159 11,839 11,602  

WOE 3.78 K2320 7041 FINES Saturday, 11 September 2021 2:58 160 11,933 11,694  

MHPY 4.42 K2321 7045 FINES Saturday, 11 September 2021 16:35 152 11,033 10,812  

MHPY 4.42 K2322 7037 FINES Saturday, 11 September 2021 22:12 82 5,944 5,825  



WOE 4.42 K2323 1041 FINES Sunday, 12 September 2021 11:41 106 7,892 7,734  

WOE 4.01 K2324 1043 FINES Sunday, 12 September 2021 21:05 160 11,929 11,690  

WOE 4.01 K2325 2031 FINES Monday, 13 September 2021 4:15 160 11,928 11,689  

MHPY 6.40 CE103 2043 FINES Monday, 13 September 2021 10:15 152 10,762 10,547  

WOE 4.26 K2326 3031 FINES Tuesday, 14 September 2021 3:15 160 11,924 11,686  

WOE 5.65 CE104 3035 FINES Tuesday, 14 September 2021 20:06 160 11,112 10,890  

WOE 4.26 K2327 4033 FINES Wednesday, 15 September 2021 15:59 160 11,948 11,709  

WOE 4.26 K2328 4035 FINES Wednesday, 15 September 2021 23:54 126 9,357 9,170  

WOE 4.26 K2329 5041 FINES Thursday, 16 September 2021 4:24 160 11,919 11,681  

MHPY 5.96 CE105 5043 FINES Thursday, 16 September 2021 20:50 152 10,584 10,372  

WOE 4.26 K2330 6041 FINES Friday, 17 September 2021 0:37 160 11,918 11,680  

WOE 4.26 K2331 6035 FINES Friday, 17 September 2021 18:08 160 11,950 11,711  

WOE 4.26 K2332 7045 FINES Saturday, 18 September 2021 15:36 160 11,942 11,703  

WOE 4.26 K2333 1041 FINES Sunday, 19 September 2021 13:00 160 11,937 11,698  

MHPY 5.96 CE106 1043 FINES Sunday, 19 September 2021 22:20 152 10,766 10,551  

WOE 4.26 K2334 2031 FINES Monday, 20 September 2021 2:00 160 11,926 11,687  

WOE 4.26 K2335 2043 FINES Monday, 20 September 2021 10:08 160 11,935 11,696  

WOE 4.26 K2336 2045 FINES Monday, 20 September 2021 22:35 160 11,921 11,683  

WOE 4.26 K2337 3031 FINES Tuesday, 21 September 2021 9:00 160 11,933 11,694  

MHPY 5.96 CE107 3043 FINES Tuesday, 21 September 2021 12:28 100 7,127 6,984  

WOE 4.26 K2338 3035 FINES Tuesday, 21 September 2021 16:30 53 3,953 3,874  

WOE 4.26 K2339 4041 FINES Wednesday, 22 September 2021 7:25 160 11,938 11,699  

MHPY 4.26 K2340 4033 FINES Wednesday, 22 September 2021 14:14 52 3,772 3,697  

WOE 4.26 K2341 4035 FINES Wednesday, 22 September 2021 18:42 54 4,032 3,951  

WOE 5.96 CE108 5041 FINES Thursday, 23 September 2021 6:55 160 11,639 11,406  

WOE 5.31 K2342 5043 FINES Thursday, 23 September 2021 19:25 160 11,952 11,713  

WOE 5.31 K2343 6041 FINES Friday, 24 September 2021 0:15 160 11,936 11,697  

MHPY 5.31 K2344 6033 FINES Friday, 24 September 2021 9:11 152 11,021 10,801  

WOE 5.31 K2345 6035 FINES Friday, 24 September 2021 15:39 160 11,932 11,693  

WOE 5.31 K2346 7041 FINES Saturday, 25 September 2021 2:50 160 11,930 11,691  

WOE 5.31 K2347 7043 FINES Saturday, 25 September 2021 8:05 107 7,979 7,819  

WOE 5.31 K2348 7045 FINES Saturday, 25 September 2021 15:37 160 11,938 11,699  

MHPY 5.43 K2349 7037 FINES Sunday, 26 September 2021 1:10 100 7,255 7,110  

MHPY 5.43 CE109 1MR1 FINES Sunday, 26 September 2021 8:00 84 5,964 5,845  



WOE 5.43 K2350 1041 FINES Sunday, 26 September 2021 13:08 160 11,930 11,691  

WOE 4.18 CE110 1043 FINES Monday, 27 September 2021 22:18 127 8,906 8,728  

WOE 5.18 K2351 2043 FINES Monday, 27 September 2021 9:12 160 11,924 11,686  

WOE 5.18 K2352 2031 FINES Monday, 27 September 2021 13:26 160 11,926 11,687  

MHPY 4.96 K2353 2045 FINES Monday, 27 September 2021 22:47 152 11,027 10,806  

WOE 4.96 K2354 3031 FINES Tuesday, 28 September 2021 8:22 160 11,927 11,688  

WOE 4.18 CE111 3043 FINES Tuesday, 28 September 2021 16:25 160 11,031 10,810  

MHPY 4.96 K2355 3035 FINES Tuesday, 28 September 2021 19:27 112 8,127 7,964  

WOE 4.96 K2356 4041 FINES Wednesday, 29 September 2021 9:57 160 11,928 11,689  

WOE 4.96 K2357 4033 FINES Wednesday, 29 September 2021 16:50 160 11,946 11,707  

MHPY 4.96 K2358 4035 FINES Thursday, 30 September 2021 23:04 152 11,021 10,801  

WOE 4.96 K2359 5041 FINES Thursday, 30 September 2021 5:32 160 11,961 11,722  

WOE 4.96 K2360 5043 FINES Thursday, 30 September 2021 20:29 160 11,932 11,693  

WOE 4.96 K2361 6041 FINES Friday, 1 October 2021 0:57 160 11,931 11,692  
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MOISTURE DETERMINATION REPORT 

 
 
THIS IS TO REPORT THAT WE, the undersigned SGS Australia Pty Ltd at the request of our Principal Process 
Minerals International, observed sampling and moisture determination on Iron Ore Fines at the Esperance Port 
berth 3 facility   
 
Material sampling was done from 22nd March 2021 to 27th March 2021 at intervals of approximately every 2630 
Tonnes during loading of the vessel: M.V. GREAT SONG. 
 
We performed moisture determination on the samples taken and ascertained that Calculated Average Moisture 
for the shipment to be: 5.70%.   
 
 
 
Date of Sampling   22/03/2021 to 26/03/2021 
SGS Job Reference Number  ESP21_MT_012 
PMI Reference Number   PMI E0133 
Vessel Name    M.V. GREAT SONG. 
Product/Parcel                                           Fe. Fines / Single Parcel 
Location (s)    Esperance Port berth 3 facility 
 
 
Methods : 
 

Moisture Determination  Percentage loss of mass of original sample at 105oC until constant weight reported to two decimal places 
   Moisture determination performed in duplicate 

 
 

ISSUED BY SGS AUSTRALIA PTY LTD 
ESPERANCE, AUSTRALIA 
30th March 2021 

 
Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the 
limits of Client’s instructions, if any.  The Company’s sole responsibility is to its Client and th is document does not exonerate parties to a transaction from 
exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance 
of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.  
 
 
 
 
 
 
 

Signed and dated 
At loading port Esperance, Western Australia 
30th March 2021  

For and on behalf of 
SGS AUSTRALIA PTY LTD 
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MOISTURE DETERMINATION REPORT 

 
 
THIS IS TO REPORT THAT WE, the undersigned SGS Australia Pty Ltd at the request of our Principal Process 
Minerals International, observed sampling and moisture determination on Iron Ore lump at the Esperance Port 
berth3 facility.  
 
Material sampling was done from 28th March to 29th March 2021 at intervals of approximately every 2899 Tonnes 
during loading of the vessel: M.V. SUN ORCHID. 
 
We performed moisture determination on the samples taken and ascertained that Calculated Average Moisture 
for the shipment to be:  4.30%.   
 
 
 
Date of Sampling   28/03/2021 to 29/03/2021  
SGS Job Reference Number  ESP21_MT_013 
PMI Reference Number   PMI EO134 
Vessel Name                                           M.V. SUN ORCHID 
Product/parcel    Fe.lump/parcel 1 
Location (s)    Esperance Port berth 3 facility 
 
 
Methods : 
 

Moisture Determination  Percentage loss of mass of original sample at 105oC until constant weight reported to two decimal places 
   Moisture determination performed in duplicate 
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exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance 
of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.  
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03rd April 2021  

For and on behalf of 
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MOISTURE DETERMINATION REPORT 

 
 
THIS IS TO REPORT THAT WE, the undersigned SGS Australia Pty Ltd at the request of our Principal Process 
Minerals International, observed sampling and moisture determination on Iron Ore Fines at the Esperance Port 
berth3 facility.  
 
Material sampling was done from 29th March to 01st April 2021 at intervals of approximately every 3291 Tonnes 
during loading of the vessel: M.V. SUN ORCHID. 
 
We performed moisture determination on the samples taken and ascertained that Calculated Average Moisture 
for the shipment to be:  5.85%.   
 
 
 
Date of Sampling   29/03/2021 to 01/04/2021  
SGS Job Reference Number  ESP21_MT_013 
PMI Reference Number   PMI EO134 
Vessel Name                                           M.V. SUN ORCHID 
Product/parcel    Fe.Fines/parcel 2 
Location (s)    Esperance Port berth 3 facility 
 
 
Methods : 
 

Moisture Determination  Percentage loss of mass of original sample at 105oC until constant weight reported to two decimal places 
   Moisture determination performed in duplicate 

 
 

ISSUED BY SGS AUSTRALIA PTY LTD 
ESPERANCE, AUSTRALIA 
03rd April 2021 

 
 
Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the 
limits of Client’s instructions, if any.  The Company’s sole responsibility is to its Client and th is document does not exonerate parties to a transaction from 
exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance 
of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.  
 
 
 
 
 
 
 

Signed and dated 
At loading port Esperance, Western Australia 
03rd April 2021  

For and on behalf of 
SGS AUSTRALIA PTY LTD 
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1. INTRODUCTION 

A dust Extinction Moisture (DEM) test as per the standard, AS 4156.6-2000, was 
conducted on one iron ore fines material from Carina, using the -6.3mm size fraction.    

2. FLOW PROPERTIES TEST PROGRAM 

 
120kg, in four pails, of Carina Iron Ore Fines labelled as FNC, FNL, CF and BF were 
received from MRL for DEM testing.  The samples received were combined, and the 
as-received moisture content1  was measured as being 2.1%.  The samples were 
screened to remove particles >6.3mm with the <6.3mm material then combined to 
make a composite blend used in the test work.  The weight fraction of material 
>6.3mm was measured to be 9.5%. 
 

3. SUMMARY OF FLOW PROPERTIES 

Highlights of the test results are discussed below for an illustration of the material’s 
characteristics. The complete test results are contained in the report following the 
summary section.  An Appendix section is included at the end of the report, which 
provides information on the methods used and underlying concepts involved.  

3.1. Particle size analysis 

A particle size distribution was determined for the as-received material using a dry 
sieving method (Ro-Tap, with tapping, 5 minutes total time).  The material was dried 
prior to sieving.   

The calculated P10, P50, and P90 sizes are summarized in Table 1. 

Table 1: Particle size distribution test results summary 

Material P10, mm P50, mm P80, mm 

Carina Iron Ore Fines 0.17 2.54 6.47 

3.2. Dust extinction moisture (DEM) test  

To investigate the effects of moisture content on dust generation, a rotating drum 
test was performed on the material.  The table below provides a detailed summary of 

 
1 The moisture value was determined by drying small samples at 107 °C in a forced convection oven until no 

change in mass was observed.  The loss in weight of each sample, divided by its original weight before drying, 
is denoted as the moisture.  
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the raw data generated during the test work. The DEM is 3.94% for this iron ore fines 
material from Carina. 

Table 2: Dust extinction test results for Carina Iron Ore Fines 

Moisture 
Tested [%] 

Sample 
pre-

weight [g] 

Filter bag 
weight [g] 

Filter bag + 
dust 

post-weight 
[g] 

Dust 
number 

DEM [%] 

2.2 2200 37.529 42.804 229 

3.94 

2.6 2200 37.565 41.070 148 

3.0 2200 37.505 38.961 57 

3.6 2200 37.578 38.156 17 

4.0 2200 37.461 37.673 5 

5.0 2200 37.622 37.747 1 

Complete results of the test work are provided in Section 4.  

 

4. TEST REPORT TABLES, PLOTS, AND APPENDIX 

Detailed tables and plots of the test results are shown in the pages that follow. 
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Disclaimer
The information contained in this Flow Properties Test Report contains test results only and does not

take into account the specific design requirements, needs, and circumstances of any particular storage,
handling, and conveying application. The information enclosed must not be used for design purposes without
consultation with an appropriately skilled and qualified bulk material handling professional, taking into
account specific design requirements, circumstances, and risks.

All Calculated Design Parameters in this report represent limiting conditions for flow.

1
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Part II

Test Results
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Bulk material 1 Carina Iron Ore Fines
Moisture content As Rec'd
Particle size As Rec'd Proj #71858 - ID #17592

®

Bulk Material 1

Carina Iron Ore Fines : As Rec'd
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Bulk material 1 Carina Iron Ore Fines
Moisture content As Rec'd
Particle size As Rec'd Proj #71858 - ID #17592

®

Particle Size Distribution
Particle Size Distribution By Sieving

Table 1.1: Reference via Gilson Performer III
Sieve name Size Retained %
ISO 10.0 mm 10 mm 4.43
ISO 8.0 mm 8 mm 7.02
ISO 6.30 mm 6.3 mm 9.51
ISO 3.35 mm 3.35 mm 21.07
ISO 1.70 mm 1.7 mm 16.15
ISO 850 µm 850 µm 12.45
ISO 425 µm 425 µm 9.57
ISO 212 µm 212 µm 7.55
ISO 150 µm 150 µm 3.19

PAN 0 µm 9.04
Total 100.00

Sieving Yield 99.97
Initial Total Mass 1.65 kg

Particle Size
p10 170 µm
p20 435 µm
p50 2.54 mm
p80 6.473 mm
p90 8.414 mm

Figure 1.1: Particle size distribution, by mass
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Bulk material 2 Carina Iron Ore Fines
Moisture content As Rec'd
Particle size -6.3 mm Proj #71858 - ID #17593

®

Bulk Material 2

Carina Iron Ore Fines : -6.3 mm
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Bulk material 2 Carina Iron Ore Fines
Moisture content As Rec'd
Particle size -6.3 mm Proj #71858 - ID #17593

®

Dust extinction moisture
Carina Iron Ore Fines

The dust extinction moisture is 3.94%

Table 2.1: Dust Extinction Moisture
Initial Moisture % Final Dust Number

5.10 1
4.20 5
3.60 17
3.10 57
2.60 148
2.20 229

Figure 2.1: Dust extinction moisture curve
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®

Particle Size Distribution
Sieving

The particle size distribution was determined using a dry sieving method. Depending on the equipment
used, shaking, tapping and/or vibration was used to promote flow through the sieves. This can result in
dispersing weak agglomerates and/or breaking weak particles. Materials with significant cohesive strength
and/or adhesion to surfaces may not screen well, particularly at finer screen sizes.

Particle size results are dependent on the method, and methods that use different physical principles
would be expected to give different results. With all methods, particle shape is an influencing factor that
is not well captured by the results alone. A single particle, being a three-dimensional object, has multiple
dimensions, and this can only be represented by a single value in the case of a perfect sphere.

The results are given as the percentage retained on a given sieve as well as a cumulative distribution.
The terms p10, p50, and p90 refer to the particle sizes at which 10%, 50%, and 90% of the sample is
smaller, respectively. This assumes that there is sufficient data on either side of each value to provide proper
interpolation; otherwise the values are not given. The sieving yield is the initial mass of material, less the
sum of the retained masses after sieving, all divided by the initial mass, expressed as a percentage.

The opening sizes are nominal and are specified in ASTM standard E-11 or ISO 3310, as noted.

8
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Dust extinction moisture
The dust extinction moisture test is used to investigate the effects of moisture content on dust generation.

This test is conducted using a rotating drum, based on Australian standard AS 4156.6 - 2000.
The test determines a dust number (mass of dust collected/original mass of sample multiplied by 100,000)

for various moisture contents. The dust numbers are plotted on a log scale against their respective moisture
contents on a linear scale to produce a dust/moisture curve.

The standard identifies the dust extinction moisture as the moisture at which a dust number of 10 is
attained on the dust/moisture curve. Although the standard was originally developed for higher rank coals,
it has been successfully used for years on many coals and other bulk materials. The curve, along with
field experience and dust emission goals, can be used in selecting a moisture content limit(s) to suit your
application(s), and establishing operating and monitoring practices that may be required.

The standard calls for removal of particles greater than 6.3 mm. The particle size used is reported, which
may or may not meet this requirement.

The AS 4156.6 - 2000 standard states the reproducibility of the test to be 10% (relative), and errors in
total moisture measurements to be ±0.2% and in dust number ±6%.

9
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1 INTRODUCTION 

TUNRA Bulk Solids has been commissioned by Mineral Resources Limited to conduct testing 
to determine the Dust Extinction Moisture (DEM) of Koolyanobbing iron ore fines. This work is 
covered by Minerals Resources Ltd purchase order No 1221055, dated 14th March 2021. 
 

2 TEST PROCEDURE 

AS 4156.6-2000 defines a method of evaluating the dust/moisture relationship characteristics 
of a material and a DEM. The DEM is defined as the total moisture at which a dust number of 
10 is attained on the dust/moisture curve. This standard was written specifically for coal but 
has been utilised for other bulk materials by modifying the quantity of sample placed in the test 
rig; the Standard calls for 1 kg of coal in the -6.3 mm size fraction.  
 
AS 4156.6-2000 should be referred to for a complete explanation of the general test procedure, 
however, a concise description is as follows.  The test rig shown in Figure 1 consists of a 
rotating drum in which the sample of material to be tested is placed. The drum is rotated at a 
speed of 29 rpm for a period of 10 minutes while an air flow rate of 175 L/min is drawn through 
a hole in the drum lid, through a hollow drive shaft and a paper filter bag which collects the 
dust generated in the drum. The weight of the filter bag is measured before and after the test 
to determine the quantity of dust collected. A dust number is then calculated using the formula 
given in Equation 1. 
 

 
Figure 1: Dust Extinction Moisture test facility. 

 

 

Dust  Number  =  bM −
aM

Ms

 ×  100,000   (1) 

Where 
 Mb = Mass of filter bag and dust (grams) 
 Ma = Mass of filter bag (grams) 
 Ms = Mass of sample in drum (grams) 
 

The test work is conducted on a number of samples over a range of moistures. The dust 
numbers obtained are plotted on a log-linear graph where a line of best fit that crosses the dust 
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number of 10 is deemed the Dust Extinction Moisture (DEM).  The test is performed within a 
climate-controlled chamber with a regulated humidity of between 61-65%RH and a 
temperature of 20-22°C. 
 
3 TEST RESULTS 

The dust extinction moisture (DEM) determined for the sample of Koolyanobbing iron ore 
provided is summarised in Table 1 with full results presented in Figure 2. The DEM value is 
the moisture content that results in a dustiness number of 10, however the entire dustiness 
versus moisture content relationship is important in determining dust reduction strategies. The 
relationship can be used to indicate how much moisture could be required to better control 
dust generating events – for example, transfer points or ship loading. As this test was initially 
developed for Australian coal, the results are best used in conjunction with site behaviour. 

Table 1: Dust Extinction Moisture 

Sample DEM 
Koolyanobbing Iron Ore Fines 2.0% 

 

 
Figure 2 Dust number measurement results for Koolyanobbing iron ore fines sample 

 
 

4 REFERENCES 

[1] Australian Standard AS 4156.6-2000, Coal Preparation Part 6: Determination of 
Dust/Moisture Relationship for Coal. 
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1 INTRODUCTION 

TUNRA Bulk Solids has been commissioned by Mineral Resources Limited to conduct testing 
to determine the Dust Extinction Moisture (DEM) of the following samples: 
 

• Koolyanobbing Middlings  
• Koolyanobbing Chips  
• Koolyanobbing Fines  

 
This work is covered by Minerals Resources Ltd purchase order No 1243409, dated the 21st 
of May 2021. 
 

2 TEST PROCEDURE 

AS 4156.6-2000 defines a method of evaluating the dust/moisture relationship characteristics 
of a material and a DEM. The DEM is defined as the total moisture at which a dust number of 
10 is attained on the dust/moisture curve. This standard was written specifically for coal but 
has been utilised for other bulk materials by modifying the quantity of sample placed in the test 
rig; the Standard calls for 1 kg of coal in the -6.3 mm size fraction.  
 
AS 4156.6-2000 should be referred to for a complete explanation of the general test procedure; 
however, a concise description is as follows. The test rig shown in Figure 1 consists of a 
rotating drum in which the sample of material to be tested is placed. The drum is rotated at a 
speed of 29 rpm for a period of 10 minutes while an air flow rate of 175 L/min is drawn through 
a hole in the drum lid, through a hollow drive shaft and a paper filter bag which collects the 
dust generated in the drum. The weight of the filter bag is measured before and after the test 
to determine the quantity of dust collected. A dust number is then calculated using the formula 
given in Equation 1. 
 

 
Figure 1: Dust Extinction Moisture test facility. 

 

 

Dust  Number  =  bM −
aM

Ms

 ×  100,000   (1) 
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Where 
 Mb = Mass of filter bag and dust (grams) 
 Ma = Mass of filter bag (grams) 
 Ms = Mass of sample in drum (grams) 
 

The test work is conducted on a number of samples over a range of moistures. The dust 
numbers obtained are plotted on a log-linear graph where a line of best fit that crosses the dust 
number of 10 is deemed the Dust Extinction Moisture (DEM).  The test is performed within a 
climate-controlled chamber with a regulated humidity of between 61-65%RH and a 
temperature of 20-22°C. 
 
3 TEST RESULTS 

The Dust Extinction Moisture (DEM) determined for the samples of Koolyanobbing ores 
provided are summarised in Table 1 with the full results presented in Figure 2, Figure 3 and 
Figure 4 for the Middlings, Chips and Fines samples, respectively. The DEM value is the 
moisture content that results in a dustiness number of 10; however, the entire dustiness versus 
moisture content relationship is important in determining dust reduction strategies. The 
relationship can be used to indicate how much moisture could be required to better control 
dust generating events – for example, transfer points or ship loading. As this test was initially 
developed for Australian coal, the results are best used in conjunction with site behaviour. 

Table 1: Dust Extinction Moisture 

Sample DEM 
Koolyanobbing Middlings 2.6% 

Koolyanobbing Chips 2.3% 
Koolyanobbing Fines 3.4% 

 

 
Figure 2 Dust number measurement results for the Koolyanobbing Middlings sample 
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Figure 3 Dust number measurement results for the Koolyanobbing Chips sample 

 
Figure 4 Dust number measurement results for the Koolyanobbing Fines sample 

 

4 REFERENCES 

[1] Australian Standard AS 4156.6-2000, Coal Preparation Part 6: Determination of 
Dust/Moisture Relationship for Coal. 
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1 INTRODUCTION 

TUNRA Bulk Solids has been commissioned by Mineral Resources Limited to conduct testing 
to determine the Dust Extinction Moisture (DEM) of 2 samples of Iron Ore Fines. The sample 
compositions are as follows: 
 

1. 100% Parker Range Fines  
2. 60% Parker Range Fines, 40% J4 

 
This work is covered by Minerals Resources Ltd purchase order No 1282163, dated the 9th of 
September 2021. 
 

2 TEST PROCEDURES 

2.1 Dust Extinction Moisture 
AS 4156.6-2000 [1] defines a method of evaluating the dust/moisture relationship 
characteristics of a material and a DEM. The DEM is defined as the total moisture at which a 
dust number of 10 is attained on the dust/moisture curve. This standard was written specifically 
for coal but has been utilised for other bulk materials by modifying the quantity of sample 
placed in the test rig; the Standard calls for 1 kg of coal in the -6.3 mm size fraction.  
 
AS 4156.6-2000 should be referred to for a complete explanation of the general test procedure; 
however, a concise description is as follows. The test rig shown in Figure 1 consists of a 
rotating drum in which the sample of material to be tested is placed. The drum is rotated at a 
speed of 29 rpm for a period of 10 minutes while an air flow rate of 175 L/min is drawn through 
a hole in the drum lid, through a hollow drive shaft and a paper filter bag which collects the 
dust generated in the drum. The weight of the filter bag is measured before and after the test 
to determine the quantity of dust collected. A dust number is then calculated using the formula 
given in Equation 1. 
 

 
Figure 1: Dust Extinction Moisture test facility. 

 

 

Dust  Number  =  bM −
aM

Ms

 ×  100,000   (1) 
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Where 
 Mb = Mass of filter bag and dust (grams) 
 Ma = Mass of filter bag (grams) 
 Ms = Mass of sample in drum (grams) 
 

The test work is conducted on a number of samples over a range of moistures. The dust 
numbers obtained are plotted on a log-linear graph where a line of best fit that crosses the dust 
number of 10 is deemed the Dust Extinction Moisture (DEM).  The test is performed within a 
climate-controlled chamber with a regulated humidity of between 61-65%RH and a 
temperature of 18-22°C. 

2.2 Particle Size Distribution 
The particle size distribution is measured using the dry sieving method described in AS3638. 
In this method, a charge of material is loaded into the largest aperture sieve and shaken, or 
vibrated, for a set time. The material is separated into the relevant size fraction as determined 
by the sieve sizes used. 
 

3 TEST RESULTS 

3.1 Dust Extinction Moisture 
The Dust Extinction Moisture (DEM) determined for the samples of iron ore fines provided are 
summarised in Table 1 with the full results presented in Figure 2 and Figure 3 for the 100% 
Parker Range and 60% Parker Range, 40% J4 samples, respectively. For DEM testing of the 
2 iron ore fines, tests were conducted at the as supplied full-size fraction. The DEM value is 
the moisture content that results in a dustiness number of 10; however, the entire dustiness 
versus moisture content relationship is important in determining dust reduction strategies. The 
relationship can be used to indicate how much moisture could be required to better control 
dust generating events – for example, transfer points or ship loading. As this test was initially 
developed for Australian coal, the results are best used in conjunction with site behaviour.  
 

Table 1 Dust Extinction Moisture 

Sample DEM 

100% Parker Range Iron Ore 2.1% 
60% Parker Range Fines, 40% J4 Iron Ore 2.6% 



Report 10614 Mineral Resources 29 September 2021 – Page 6/7 
 

    

 

 
Figure 2 Dust number measurement results for 100% Parker Range sample 

 
Figure 3 Dust number measurement results for 60% Parker Range, 40% J4 sample 

3.2 Particle Size Distribution 
The particle size distribution results from the dry sieving method are shown in Figure 4. The 
d10, d50 and d90 equivalent diameters are listed in Table 2 from the dry sieving method. The 
d10 value, for example, is the screen size that 10% of the material, by mass, passes through. 
Both samples tested contained little fines and were relatively friable during testing. 
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Figure 4 Particle size distributions – Dry Sieve Method 

Table 2 Particle Size Summary Values – Dry Sieve Method 

Sample d10 
[mm] 

d50 
[mm] 

d90 
[mm] 

100% Parker Range Iron Ore 3.3 7.0 10.3 
60% Parker Range Fines, 40% J4 Iron Ore 3.1 6.4 9.7 

 
 

4 REFERENCES 

[1] Australian Standard AS 4156.6-2000, Coal Preparation Part 6: Determination of 
Dust/Moisture Relationship for Coal. 
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	Certificate of Analysis - ST2 201216 NS Moisture and Mica - Process Minerals International 20210219
	Certificate of Analysis - ST2 201223 DS Moisture and Mica - Process Minerals International 20210219

	D21 1321  December 2020 Mica and Moisture ST3(SC4 Coarse) PMI Spodumene(2)
	Certificate of Analysis - ST3 201202 DS Moisture and Mica - Process Minerals International 20210215
	Certificate of Analysis - ST3 201209 DS Moisture and Mica - Process Minerals International 20210215
	Certificate of Analysis - ST3 201216 DS Moisture and Mica - Process Minerals International 20210219
	Certificate of Analysis - ST3 201223 NS Moisture and Mica - Process Minerals International 20210219

	D21 1793  January 2021 Mica and Moisture Reports ST3 (SC4 Coarse) Spodumene(2)
	Certificate of Analysis - ST3 210106 DS Moisture and Mica - Process Minerals International 20210219
	Certificate of Analysis - ST3 210113 NS Moisture and Mica - Process Minerals International 20210305
	Certificate of Analysis - ST3 210116 NS Moisture and Mica - Process Minerals International 20210305
	Certificate of Analysis - ST3 210120 NS Moisture and Mica - Process Minerals International 20210319
	Certificate of Analysis - ST3 210127 DS Moisture and Mica - Process Minerals International 20210319

	D21 1795  February 2021 Mica and Moisture ST2 (SC6 Coarse) Spodumene(2)
	Certificate of Analysis - ST2 210203 NS Moisture and Mica - Process Minerals International 20210319
	Certificate of Analysis - ST2 210214 NS Moisture and Mica - Process Minerals International 20210312
	Certificate of Analysis - ST2 210228 NS Moisture and Mica - Process Minerals International 20210319

	D21 1796  February 2021 Mica and Moisture ST3 (SC4 Coarse) Spodumene
	Certificate of Analysis - ST3 210203 NS Moisture and Mica - Process Minerals International 20210319
	Certificate of Analysis - ST3 210210 NS Moisture and Mica - Process Minerals International 20210312
	Certificate of Analysis - ST3 210225 DS Moisture and Mica - Process Minerals International 20210319

	D21 2674  March 2021 Mica and Moisture ST2 (SC6 Coarse) PMI Spodumene
	Certificate of Analysis - ST2 210301 DS Moisture and Mica - Process Minerals International 20210319
	Certificate of Analysis - ST2 210308 NS Moisture and Mica - Process Minerals International 20210319
	Certificate of Analysis - ST2 210315 DS Moisture and Mica - Process Minerals International 20210507
	Certificate of Analysis - ST2 210322 DS Moisture and Mica - Process Minerals International 20210507
	Certificate of Analysis - ST2 210329 DS Moisture and Mica - Process Minerals International 20210507

	D21 2676  March 2021 Mica and Moisture ST3 (SC4 Coarse) PMI Spodumene
	Certificate of Analysis - ST3 210301 NS Moisture and Mica - Process Minerals International 20210319
	Certificate of Analysis - ST3 210308 DS Moisture and Mica - Process Minerals International 20210319
	Certificate of Analysis - ST3 210315 DS Moisture and Mica - Process Minerals International 20210507
	Certificate of Analysis - ST3 210322 NS Moisture and Mica - Process Minerals International 20210507
	Certificate of Analysis - ST3 210329 DS Moisture and Mica - Process Minerals International 20210507

	D21 3196  Weekly Mica and Moisture April 2021 ST2 (SC6 Coarse) PMI Spodumene
	Certificate of Analysis - ST2 210405 NS Moisture and Mica - Process Minerals International 20210507
	Certificate of Analysis - ST2 210412 DS Moisture and Mica - Process Minerals International 20210507
	Certificate of Analysis - ST2 210421 NS Moisture and Mica - Process Minerals International 20210615
	Certificate of Analysis - ST2 210428 DS Moisture and Mica - Process Minerals International 20210615

	D21 3195  Weekly Mica and Moisture April 2021 ST3 (SC4 Coarse) PMI Spodumene
	Certificate of Analysis - ST3 210405 DS Moisture and Mica - Process Minerals International 20210507
	Certificate of Analysis - ST3 210412 DS Moisture and Mica - Process Minerals International 20210507
	Certificate of Analysis - ST3 210421 NS Moisture and Mica - Process Minerals International 20210615
	Certificate of Analysis - ST3 210428 DS Moisture and Mica - Process Minerals International 20210615

	D21 3198  Weekly Mica and Moisture May 2021 ST2 (SC6 Coarse) PMI Spodumene
	Certificate of Analysis - ST2 210505 NS Moisture and Mica - Process Minerals International 20210615
	Certificate of Analysis - ST2 210512 DS Moisture and Mica - Process Minerals International 20210615
	Certificate of Analysis - ST2 210519 NS Moisture and Mica - Process Minerals International 20210618
	Certificate of Analysis - ST2 210526 DS Moisture and Mica - Process Minerals International 20210618

	D21 3197  Weekly Mica and Moisture May 2021 ST3 (SC4 Coarse) PMI Spodumene
	Certificate of Analysis - ST3 210505 NS Moisture and Mica - Process Minerals International 20210615
	Certificate of Analysis - ST3 210512 DS Moisture and Mica - Process Minerals International 20210615
	Certificate of Analysis - ST3 210519 NS Moisture and Mica - Process Minerals International 20210618
	Certificate of Analysis - ST3 210526 DS Moisture and Mica - Process Minerals International 20210618

	D21 4817  Weekly Mica and Moisture Report August 2021 ST3 (SC4 Coarse) PMI Spodumene
	Certificate of Analysis - ST3 210804 DS Moisture and Mica - Process Minerals International 20210913
	Certificate of Analysis - ST3 210811 DS Moisture and Mica - Process Minerals International 20210917
	Certificate of Analysis - ST3 210818 NS Moisture and Mica - Process Minerals International 20210917
	Certificate of Analysis - ST3 210825 NS Moisture and Mica - Process Minerals International 20210917

	D21 4818  Weekly Mica and Moisture Report August 2021 ST2 (SC6 Coarse) PMI spodumene
	Certificate of Analysis - ST2 210804 NS Moisture and Mica - Process Minerals International 20210913
	Certificate of Analysis - ST2 210811 DS Moisture and Mica - Process Minerals International 20210917
	Certificate of Analysis - ST2 210818 DS Moisture and Mica - Process Minerals International 20210917
	Certificate of Analysis - ST2 210825 NS Moisture and Mica - Process Minerals International 20210917

	D21 4158  Weekly Mica and Moisture Report June 2021, ST2 (SC6 Coarse) PMI Spodumene.pdf
	Certificate of Analysis - ST2 210602 NS Moisture and Mica - Process Minerals International 20210804
	Certificate of Analysis - ST2 210609 DS Moisture and Mica - Process Minerals International 20210804
	Certificate of Analysis - ST2 210616 DS Moisture and Mica - Process Minerals International 20210804
	Certificate of Analysis - ST2 210623 DS Moisture and Mica - Process Minerals International 20210804
	Certificate of Analysis - ST2 210630 NS Moisture and Mica - Process Minerals International 20210729

	D21 4159  Weekly Mica and Moisture June 2021 ST3 (SC4 Coarse) Spodumene PMI.pdf
	Certificate of Analysis - ST3 210602 DS Moisture and Mica - Process Minerals International 20210804
	Certificate of Analysis - ST3 210609 DS Moisture and Mica - Process Minerals International 20210804
	Certificate of Analysis - ST3 210616 NS Moisture and Mica - Process Minerals International 20210804
	Certificate of Analysis - ST3 210623 DS Moisture and Mica - Process Minerals International 20210804
	Certificate of Analysis - ST3 210630 NS Moisture and Mica - Process Minerals International 20210729

	D21 4610  Weekly Mica and Moisture Report July 2021 ST2 (SC6 Coarse) PMI Spodumene.pdf
	Certificate of Analysis - ST2 070721 NS Moisture and Mica - Process Minerals International 20210729
	Certificate of Analysis - ST2 140721 NS Moisture and Mica - Process Minerals International 20210805
	Certificate of Analysis - ST2 210721 DS Moisture and Mica - Process Minerals International 20210805
	Certificate of Analysis - ST2 280721 DS Moisture and Mica - Process Minerals International 20210913

	D21 4611  Weekly Mica and Moisture Report July 2021 ST3 (SC4 Coarse) PMI Spodumene.pdf
	Certificate of Analysis - ST3 070721 NS Moisture and Mica - Process Minerals International 20210729
	Certificate of Analysis - ST3 140721 NS Moisture and Mica - Process Minerals International 20210805
	Certificate of Analysis - ST3 210721 DS Moisture and Mica - Process Minerals International 20210805
	Certificate of Analysis - ST3 210728 DS Moisture and Mica - Process Minerals International 20210913


	D21 1792  January 2021 Mica and Moisture Reports ST2 (SC6 Coarse) Spodumene(2)
	Certificate of Analysis - ST2 210106 DS Moisture and Mica - Process Minerals International 20210219
	Certificate of Analysis - ST2 210114 DS Moisture and Mica - Process Minerals International 20210305
	Certificate of Analysis - ST2 210120 NS Moisture and Mica - Process Minerals International 20210319


	D21 4945  Weekly Moisture and Mica Report September 2021 ST2 (SC6 Coarse) PMI Spodumene(2)
	Certificate of Analysis - ST2 210903 DS Moisture and Mica - Process Minerals International 20211027
	Certificate of Analysis - ST2 210908 NS Moisture and Mica - Process Minerals International 20211027
	Certificate of Analysis - ST2 210915 NS Moisture and Mica - Process Minerals International 20211027
	Certificate of Analysis - ST2 210922 DS Moisture and Mica - Process Minerals International 20211029
	Certificate of Analysis - ST2 210929 DS Moisture and Mica - Process Minerals International 20211029

	D21 4946  Weekly Moisture and Mica Report September 2021 ST3 (SC4 Coarse) PMI Spodumene
	Certificate of Analysis - ST3 210903 NS Moisture and Mica - Process Minerals International 20211027
	Certificate of Analysis - ST3 210908 DS Moisture and Mica - Process Minerals International 20211027
	Certificate of Analysis - ST3 210915 NS Moisture and Mica - Process Minerals International 20211027
	Certificate of Analysis - ST3 210922 DS Moisture and Mica - Process Minerals International 20211029
	Certificate of Analysis - ST3 210929 NS Moisture and Mica - Process Minerals International 20211029


	Quarterly silica and DEM
	Combined Four Quarter Silica Reports
	COMBINED Quarterly Silica Reports_missing Sept
	D21 2718  Quarterly Respirable alpha-quartz (silica) ST2 (SC6 Coarse) December 2020
	D21 2717  Quarterly Respirable alpha-quartz (silica) ST3 (SC4 Coarse) December 2020
	D21 1798  Quarterly Respirable alpha-quartz (silica) ST2 (SC6 Coarse) First Quarter Report (received March 2021)
	D21 1799  Quarterly Respirable alpha-quartz (silica) ST3 (SC4 Coarse) First Quarter Report (received March 2021)(3)
	D21 4169  Quarterly Respirable alpha-quartz (silica) SC6 Coarse (ST2) June 2021
	D21 4170  Quarterly Respirable alpha-quartz (silica) SC4 Coarse (ST3) June 2021

	D21 4947  Quarterly Respirable alpha-quartz (silica) SC6 Coarse (ST2) October 2021
	D21 4948  Quarterly Respirable alpha-quartz (silica) SC4 Coarse (ST3) October 2021

	D20 14163  DEM Report Dec 2020 PMI SC6 Coarse (ST2), 22.12.2020
	D20 14164  DEM Report Dec 2020, PMI SC4 Coarse (ST6) 22.12.2020
	D21 4163  Annual DEM Report for SC6 Coarse (ST2) Spodumene, August 2021
	D21 4164  Annual DEM Report for SC4 Coarse (ST3) Spodumene, August 2021

	D20 14110  Shipment Moisture Certificate Spodumene SC4 Coarse MV Crimson Queen, loaded 08.12.2020
	D20 14111  Shipment Moisture Certificate Spodumene SC6 Coarse MV Crimson Queen, loaded 08.12.2020
	D21 656  Shipment Moisture Certificate Spodumene SC4 Coarse MV Yvonne, loaded 12.01.2021
	D21 657  Shipment Moisture Report Spodumene SC6 Coarse MV Yvonne, loaded 12.01.2021
	D21 1289  Shipment Moisture Certificate SC4 Coarse, MV KN Forest, loaded 30.01.2021
	D21 1290  Shipment Moisture Certificate SC6 Coarse MV KN Forest, loaded 30.01.2021
	D21 1400  Shipment Moisture Certificate SC4 Coarse spodumene for MV Barramundi, loaded 28.02.2021
	D21 1401  Shipment Moisture Certificate SC6 Coarse spodumene MV Barramundi, loaded 28.02.2021
	D21 2415  Shipment Moisture Certificate SC4 Coarse MV Bunn Justice, loaded 30.03.2021
	D21 2416  Shipment Moisture Certificate SC6 Coarse MV Bunn Justice, loaded 30.03.2021
	D21 2517  Shipment Moisture Certificate Spodumene SC4 Coarse MV Josco Lanzhou, loaded 26.04.2021
	D21 2518  Shipment Moisture Certificate Spodumene SC6 Coarse MV Josco Lanzhou, loaded 26.04.2021
	D21 2890  Shipment Moisture Certificate SC6 Coarse PMI Spodumene for MV Furness Portland, loaded 22.05.2021
	D21 2891  Shipment Moisture Certificate SC4 Coarse PMI Spodumene for MV Furness Portland, loaded 22.05.2021(2)
	D21 3249  Shipment Moisture Certificate SC4 Coarse Spodumene (PMI) MV Kuljak Arrow, loaded 26.06.2021
	D21 3250  Shipment Moisture Certificate SC6 Coarse Spodumene (PMI) MV Kuljak Arrow, loaded 26.06.2021
	D21 4730  Shipment Moisture Certificate PMI SC4 Coarse MV V Due, loaded 2021.08.10
	D21 4731  Shipment Moisture Certificate PMI SC6 Coarse MV V Due, loaded 2021.08.10
	D21 4732  Shipment Moisture Certificate PMI SC4 Coarse MV Balboa, loaded 2021.09.01
	D21 4733  Shipment Moisture Certificate PMI SC6 Coarse MV Balboa, loaded 2021.09.01
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	APPENDIX 13 Combined Iron Ore MRL Reports for 2020-21 Appendix
	Train Loading Moisture Data Annual Report Oct 2020 to Sept 2021_Combined
	Combined Shipping Certificates MRL Iron Ore 2020-21
	D20 11643  Shipment Moisture Certificate Iron Ore (Fines) MV Brave Sailor loaded 01.10.2020
	D20 11644  Shipment Moisture Certificate Iron Ore (Lump) MV Brave Sailor loaded 01.10.2020
	D20 11645  Shipment Moisture Certificate Iron Ore (Fines) MV Golden Magnum loaded 07.10.2020
	D20 11646  Shipment Moisture Certificate Iron Ore (Lump) MV Golden Magnum loaded 07.10.2020
	D20 11650  Shipment Moisture Certificate Iron Ore (Fines) MV KSL Sapporo loaded 13.10.2020
	D20 11652  Shipment Moisture Certificate Iron Ore (Lump) MV KSL Sapporo loaded 13.10.2020
	D20 11971  Shipment Moisture Certificate Iron Ore (Fines) MV Navios Antares loaded 21.10.2020
	D20 11972  Shipment Moisture Certificate Iron Ore (Lump) MV Navios Antares loaded 21.10.2020
	D20 12307  Shipment Moisture Certificate Iron Ore (Fines Only) MV Christina J loaded 24.10.2020
	D20 12308  Shipment Moisture Certificate Iron Ore (Fines) MV Berge Atlas loaded 29.10.2020
	D20 12309  Shipment Moisture Certificate Iron Ore (Lump) MV Berge Atlas loaded 29.10.2020
	D20 12657  Shipment Moisture Certificate Iron Ore (Fines) MV Hebei Triumph, loaded 07.11.2020
	D20 12658  Shipment Moisture Certificate Iron Ore (Lump) MV Hebei Triumph, loaded 07.11.2020
	D20 13053  Shipment Moisture Certificate Iron Ore (Fines Only) MV Jubilant Dream loaded on 13.11.2020
	D20 13156  Shipment Moisture Certificate Iron Ore (Fines) MV Cape Sun, loaded 18.11.2020
	D20 13157  Shipment Moisture Certificate Iron Ore (Lump) MV Cape Sun loaded 18.11.2020
	D20 13418  Shipment Moisture Certificate Iron Ore (Fines) MV Enterprise Star, loaded 23.11.2020
	D20 13419  Shipment Moisture Certificate Iron Ore (Lump) MV Enterprise Star, loaded 23.11.2020
	D20 13520  Shipment Moisture Certificate Iron Ore (Fines) MV Santa Barbara, loaded 28.11.2020
	D20 13521  Shipment Moisture Certificate Iron Ore (Lump) MV Santa Barbara, loaded 28.11.2020
	D20 13604  Shipment Moisture Certificate Iron Ore (Fines) MV Pacific Creation, loaded 04.12.2020
	D20 13605  Shipment Moisture Certificate Iron Ore (Lump) MV Pacific Creation, loaded 04.12.2020
	D20 13978  Shipment Moisture Certificate Iron Ore (Fines) MV Ocean Emperor, loaded 11.12.2020
	D20 13979  Shipment Moisture Certificate Iron Ore (Lump) MV Ocean Emperor, loaded 11.12.2020
	D21 5  Shipment Moisture Certificate Iron Ore (Fines) MV Stella Ada, loaded 19.12.2020
	D21 6  Shipment Moisture Certificate Iron Ore (Lump) MV Stella Ada, loaded 19.12.2020
	D21 7  Shipment Moisture Certificate Iron Ore (Fines) MV Pacific Vista loaded 25.12.2020
	D21 8  Shipment Moisture Certificate Iron Ore (Lump) MV Pacific Vista, loaded 25.12.2020
	D21 219  Shipment Moisture Certificate Iron Ore (Fines) MV Hebei Dynasty, loaded 29.12.2020
	D21 220  Shipment Moisture Certificate Iron Ore (Lump) MV Hebei Dynasty loaded 29.12.2020
	D21 427  Shipment Moisture Certificate Iron Ore (Fines) MV Pacific Success, loaded 03.01.2021
	D21 428  Shipment Moisture Certificate Iron Ore (Lump) MV Pacific Success, loaded 03.01.2021
	D21 556  Shipment Moisture Certificate Iron Ore (Fines) MV Pacific Canopus, loaded 16.01.2021
	D21 557  Shipment Moisture Certificate Iron Ore (Lump) MV Pacific Canopus, loaded 16.01.2021
	D21 710  Shipment Moisture Certificate Iron Ore (Fines) MV Navios Pollux, loaded 19.01.2021
	D21 711  Shipment Moisture Certificate Iron Ore (Lump) MV Navios Pollux, loaded 19.01.2021(2)
	D21 712  Shipment Moisture Certificate Iron Ore (Fines) MV Golden Shui, loaded 24.01.2021
	D21 713  Shipment Moisture Certificate Iron Ore (Lump) MV Golden Shui, loaded 24.01.2021
	D21 982  Shipment Moisture Certificate Iron Ore (Fines Only) MV Hebei King, loaded 06.02.2021
	D21 1040  Shipment Moisture Certificate Iron Ore (Fines) MV E.R. Bayonne, loaded 10.02.2021
	D21 1041  Shipment Moisture Certificate Iron Ore (Lump) MV E.R. Bayonne, loaded 10.02.2021
	D21 1151  Shipment Moisture Certificate Iron Ore (Fines) MV Great Tang loaded 14.02.2021
	D21 1152  Shipment Moisture Certificate Iron Ore (Lump) MV Great Tang loaded 14.02.2021
	D21 1286  Shipment Moisture Certificate Iron Ore (Fines) MV Enterprise Star, loaded 19.02.2021
	D21 1287  Shipment Moisture Certificate Iron Ore (Lump) MV Enterprise Star, loaded 19.02.2021
	D21 1332  Shipment Moisture Certificate Iron Ore (Fines Only) MV KM Kobe, loaded 25.02.2021
	D21 1442  Shipment Moisture Certificate Iron Ore (Fines Only) MV Xin Da Hai, loaded 03.03.2021
	D21 1802  Shipment Moisture Certificate Iron Ore (Fines Only) MV Hebei Universe, loaded 13.03.2021
	D21 1803  Shipment Moisture Certificate Iron Ore (Fines Only) MV Pacific Canopus, loaded 17.03.2021
	D21 2062  Shipment Moisture Certificate Iron Ore (Fines Only) MV Great Song, loaded 22.03.2021
	D21 2394  Shipment Moisture Certificate Iron Ore (Lump) MV Sun Orchid, loaded 28.03.2021
	D21 2395  Shipment Moisture Certificate Iron Ore (Fines) MV Sun Orchid, loaded 28.03.2021
	D21 2396  Shipment Moisture Certificate Iron Ore (Fines Only) MV Xin Hang, loaded 04.04.2021
	D21 2397  Shipment Moisture Certificate Iron Ore (Fines Only) MV Kumiai Shagang, loaded 8.04.2021
	D21 2428  Shipment Moisture Certificate Iron Ore (Fines) MV Hebei Challenger, loaded 16.04.2021
	D21 2429  Shipment Moisture Certificate Iron Ore (Lump) MV Hebei Challenger, loaded 16.04.2021
	D21 2475  Shipment Moisture Certificate Iron Ore (Fines Only) MV Ugo De Carlini, loaded 22.04.2021
	D21 2698  Shipment Moisture Certificate Iron Ore (Fines Only) MV ESL Whale, loaded 28.04.2021
	D21 2699  Shipment Moisture Certificate Iron Ore (Fines Only) for MV KSL Seoul, loaded 03.05.2021
	D21 2798  Shipment Moisture Certificate Iron Ore (Fines Only) MV Navios Melodia, loaded 08.05.2021
	D21 3061  Shipment Moisture Certificate Iron Ore (Fines Only parcel 1) MV Hebei Power, loaded 16.05.2021
	D21 3062  Shipment Moisture Certificate Iron Ore (Fines Only (parcel 2) MV Hebei Power, loaded 16.05.2021
	D21 3063  Shipment Moisture Certificate Iron Ore (Fines Only) MV Sea Leader, loaded 28.05.2021
	D21 3064  Shipment Moisture Certificate Iron Ore (Fines Only) MV Pacific Resource, loaded 01.06.2021
	D21 3199  Shipment Moisture Certificate Iron Ore (Fines Only Parcel 1) MV Seattle Slew, loaded 05.06.2021
	D21 3200  Shipment Moisture Certificate Iron Ore (Fines Only Parcel 2) MV Seattle Slew, loaded 05.06.2021
	D21 3201  Shipment Moisture Certificate Iron Ore (Fines Only) MV Ioannis, loaded 10.06.2021
	D21 3202  Shipment Moisture Certificate Iron Ore (Fines Only) MV Stella Ada, loaded 16.06.2021
	D21 3242  Shipment Moisture Certificate Iron Ore (Fines Only) MV Hebei Dynasty, loaded 21.06.2021
	D21 3666  Shipment Moisture Certificate Iron Ore (Fines Only) MV Great Zhou, loaded 27.06.2021(2)
	D21 3767  Shipment Moisture Certificate Iron Ore (Fines) MV Navios Altamira, loaded 30.06.2021
	D21 3790  Shipment Moisture Certificate Iron Ore (Fines 1) MV Pacific Argosy, loaded 08.07.2021
	D21 3791  Shipment Moisture Certificate Iron Ore (Fines 2) MV Pacific Argosy loaded 08.07.2021
	D21 4004  Shipment Moisture Certificate Iron Ore (Fines Only) MV Australia Maru, loaded  19.07.2021
	D21 4127  Shipment Moisture Certificate Iron Ore (Fines Only(1)) MV Pacific Resource, loaded 28.07.2021
	D21 4128  Shipment Moisture Certificate Iron Ore (Fines Only(2)) MV Pacific Resource, loaded 28.07.2021
	D21 4282  Shipment Moisture Certificate Iron Ore (Fines 1) MV Stella Ada, loaded 05.08.2021(2)
	D21 4285  Shipment Moisture Certificate Iron Ore (Fines 2) MV Stella Ada, loaded 05.08.2021
	D21 4514  Shipment Moisture Certificate Iron Ore (Fines (1)) MV Imperial Fortune, loaded 12.08.2021
	D21 4515  Shipment Moisture Certificate Iron Ore (Fines Only (2)) MV Imperial Fortune, loaded 12.08.2021
	D21 4516  Shipment Moisture Certificate Iron Ore (Fines Only) MV Seattle, loaded 21.08.2021
	D21 4607  Shipment Moisture Certificate Iron Ore (Fines) MV Hong May, loaded 28.08.2021
	D21 4608  Shipment Moisture Certificate Iron Ore (Fines Only) MV Herun Global, loaded 04.09.2021
	D21 4609  Shipment Moisture Certificate Iron Ore (Fines Only) MV Aliki loaded 11.09.2021
	D21 4663  Shipment Moisture Certificate Iron Ore (Fines Only) MV Cape Cynthia, loaded 19.09.2021
	D21 4727  Shipment Moisture Certificate Iron Ore (Fines) MV Xin Li Hai, loaded 2021.09.23
	D21 4728  Shipment Moisture Certificate Iron Ore (Fines 1) MV Bulk Spencer, loaded 2021.09.27
	D21 4729  Shipment Moisture Certificate Iron Ore (Fines 2) MV Bulk Spencer, loaded 2021.09.27

	Combined DEM Report 2020-21
	D21 2063  DEM Report March 2021 for Carina Iron Ore Fines, received 23.03.2021
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