




 
 
 

 

Abbreviations 

CAP Compliance Assessment Plan 

CAR Compliance Assessment Report 

DMMP Discharge Monitoring and Management Plan 

DWER Department of Water and Environmental Regulation 

EPA Environmental Protection Authority 

HDPE High Density Polyethylene 

HEPA High Ecological Protection Area 

KSIA Kemerton Strategic Industrial Area 

LEPA Low Ecological Protection Area 

MEPA Moderate Ecological Protection Area 

MS Ministerial Statement 

WET Whole Effluent Testing 

  



 
 
 

 

1 Introduction 

The Harvey Water brine pipeline conveys brine from the Kemerton Strategic Industrial Area (KSIA) 
to an ocean outfall. The pipeline is 315mm in diameter and is designed to discharge up to 
500ML/year of brine through a single outlet diffuser that is located approximately 400m offshore at 
a depth of 8m. The outlet is located approximately 3km south of Binningup in the Southwest of 
Western Australia. 

 

Figure 1. Route of the Brine Pipeline 

To comply with pre-construction, construction, operating and reporting conditions in Ministerial 
Statement (MS) No. 1190, Harvey Water is responsible to undertake an ongoing sampling, 
monitoring, and reporting program. This Compliance Assessment Report (CAR) summarises the 
relevant phases covering a period from 01/05/2024 to 31/05/2025 inclusive. 

2 Implementation Status 

Construction of the brine pipeline and pump station system was completed in September 2022. 
Discharge of brine from the KSIA to the brine outfall commenced on 27 September 2022. Phase 1, 
an eight-week sampling and analysis program, commenced on the 27th September and ended on 
the 17th November 2022. Results from Phase 1 informed the WET testing analysis and ultimately 
the guideline limits for the analytes tested each month in Phase 2 of the sampling plan. 

The Phase 2 sample plan, monthly testing of water quality, commenced 22nd December 2022, and 
had continuously discharged until non-compliance reading in July 2024 that caused a cessation of 
pumping until improved quality through an isolation valve at the tank to pipe connection. This non-
compliance also instigated a re-sampling for WET analysis, updating the compliance levels 



 
 
 

 

reflected in the Discharge Monitoring and Management Plan (DMMP). The temporary hold on 
discharge is still in effect as of the submission of this document. 

To operate the brine discharge pipeline, Harvey Water is responsible for establishing baseline 
targets in accordance with the Environmental Quality Management Framework as described in 
Section 4.1. This report summarises the ongoing results as required for compliance with the 
DMMP. 



 
 
 

 

3 Statement of Compliance 

1. Proposal and Proponent Details 

Proposal Title BRINE PIPELINE AND OUTFALL 

Statement Number 1190 

Proponent Name HARVEY WATER 

Proponent’s Australian 
Company Number 
(where relevant) 

 

2. Statement of Compliance Details 

Reporting Period  1/06/24  to  31/05/25 

 
 
Implementation phase(s) during reporting period (please tick  relevant phase(s)) 

Pre-construction  Construction  Operation  Decommissioning  

 
 
Audit Table for Statement addressed in this Statement of Compliance 
is provided at Attachment: 2 

An audit table for the Statement addressed in this Statement of Compliance must be 
provided as Attachment 2 to this Statement of Compliance.  The audit table must be 
prepared and maintained in accordance with the Department of Water and Environmental 
Regulation (DWER) Post Assessment Guideline for Preparing an Audit Table, as 
amended from time to time.  The ‘Status Column’ of the audit table must accurately 
describe the compliance status of each implementation condition and/or procedure for the 
reporting period of this Statement of Compliance.  The terms that may be used by the 
proponent in the ‘Status Column’ of the audit table are limited to the Compliance Status 
Terms listed and defined in Table 1 of Attachment 2. 

 
 
Were all implementation conditions and/or procedures of the Statement complied with within the 
reporting period? (please tick  the appropriate box) 

No (please proceed to Section 3)  Yes (please proceed to Section 4) 
 

 

3. Details of Non-compliance(s) and/or Potential Non-compliance(s) 

The information required Section 3 must be provided for each non-compliance or 
potential non-compliance identified during the reporting period covered by this 
Statement of Compliance. 



 
 
 

 

Non-compliance/potential non-compliance 3-1 

Which implementation condition or procedure was non-compliant or potentially non-compliant? 
Harvey Water is potentially non-compliant with the following conditions and procedures in relation to 
MS 1190 and the associated CAP.  

Condition 2-2 the Proponent shall implement the DMMP. DMMP halted while discharge postponed.    

Condition 2-4 outlines that any exceedance of EQGs outlined in the DMMP should be reported to 
the CEO. 

Condition 8-1 following the issue of the MS, data and management plans should be made publicly 
available.  

Environmental Quality Guideline 1 (EQG1) of the DMMP requires that the concentration of toxicants 
in the waste stream prior to discharge are below that required to protect 99% species (Levels as 
determined by WET testing).   

Environmental Quality Guideline 4 (EQG 4) of the DMMP requires that the concentration of 
individual chemicals (or analogues) in the waste stream prior to discharge are below that required to 
protect 99% species (Levels as determined by WET testing).   

Monthly Sample requirements for ocean not met. Sampling has been on hold until pumping 
restarts 

Was the implementation condition or procedure non-compliant or potentially non-compliant? 
 
Condition 2-2 is potentially non-compliant 

Condition 2-4 is potentially non-compliant 

Condition 8-1 is potentially non-compliant 

Environmental Quality Guideline 1 (EQG1) is non-compliant. 

Environmental Quality Guideline 4 (EQG 4) is non-compliant. 

Monthly Sample requirements are potentially non-compliant. 
 
On what date(s) did the non-compliance or potential non-compliance occur (if applicable)? 
 
20 May 2024 
 

 
Was this non-compliance or potential non-compliance reported to the Chief Executive Officer, 
DWER? 

  Reported to DWER verbally  Date __________ 
  Reported to DWER in writing     Date _17th July 2024_ 

 
No  

 
What are the details of the non-compliance or potential non-compliance and where relevant, the 
extent of and impacts associated with the non-compliance or potential non-compliance? 

Yes 



 
 
 

 

Results from the 20 May 2024 brine sample that exceed the limits provided in the DMMP are noted 
below. 
Due to this non-compliance, the ocean outfall pipe was isolated through a valve, halting all flow of 
non-compliant water. As there was no brine being pumped, the ocean and brine sampling actions 
were also postponed, while a temporary tank sampling regime has begun to monitor water quality 
until a return to expected levels to restart export. 
 
Parameter Units Limits 20-May-24 
EGQ 1 
Cobalt (Co) mg/L 0.001 0.007 
Nickel (Ni) mg/L 0.007 0.009 
Copper (Cu) mg/L 0.0003 0.041 
Zinc (Zn) mg/L 0.0033 2 
Silver (Ag) mg/L 0.0008 0.001 
Cadmium (Cd) mg/L 0.0007 0.004 
Lead (Pb) mg/L 0.0022 0.003 
Mercury (Hg) mg/L 0.0001 0.00014 
EQG 4 
Molybdate mg/L 10 14 
No EGQ  
TRH C15-C28 μg/L 2800 4300 
TRH >C10-C16 μg/L 87 170 
TRH >C16-C34 μg/L 3600 4300 

 
 
What is the precise location where the non-compliance or potential non-compliance occurred (if 
applicable)? (please provide this information as a map or GIS co-ordinates) 
 
Brine samples taken at the brine pump skid sample tap, located at the treatment plant site post brine 
storage tank. 

Coordinates: 
-33.208188, 115.759314 



 
 
 

 

 
Location of sample point in relation to overall pipe route 

 
Location of sample point in relation to WTP and brine storage tanks 

Ocean samples taken at the HEPA and LEPA boundaries around the ocean outfall diffuser location, 
located approximately 500m offshore form Binningup beach. 

Outfall Coordinates: 
-33.175668, 115.678997 
 



 
 
 

 

 
Location of swell dependant sample points around the ocean outfall. 
 
What was the cause(s) of the non-compliance or potential non-compliance? 
 
The feed water into the RO plant had unexpected contamination from the customers operations, 
consisting of an oil leak and overdosing of chemical treatment. 
 
What remedial and/or corrective action(s), if any, were taken or are proposed to be taken in 
response to the non-compliance or potential non-compliance? 
 
The distribution pipe from the brine storage tank to the outfall has been isolated through the use of a 
valve. The brine pump used to move the brine had also been deactivated. The downstream flow 
meter used on the pipe to monitor brine flow has been watched since the isolation confirming that 
the meter reading has not increased, confirming the success of the isolating actions. The RO plant 
has continued operation and the contaminated brine produced has been disposed of via trucking to 
an approved water treatment facility to manage. 
 
Samples have been taken outside of the DMMP requirements from a number of locations through 
the RO treatment plant and from the customers source water system, with the intent to isolate the 



 
 
 

 

areas of concern and source of the contamination. This temporary sample schedule will continue 
until the water returns to the required quality and HW are prepared to begin pumping to the ocean 
outfall again. These sample results have been recorded, though not included as part of this CAR or 
DMMP as they do not refer to the water pumped to the ocean outfall, these results are available on 
request. 
 
HW has worked with the customer to find the sources of a hydrocarbon leak that had contributed to 
the contamination and have rectified the issue. HW have worked with the customer to improve 
ongoing monitoring and maintenance schedules to avoid recurrence of this issue. The results of this 
intermediate monitoring schedule will continue to instruct changes in ongoing procedures, providing 
a better understanding of the required frequency and locations for monitoring. 
 
The secondary source of contamination was found to be the chemical dosing used in the water 
treatment upstream from HW’s RO treatment plant. The dosing method implemented was a weekly 
slug dose of biocide for a shock treatment as biological control. Additionally to this, the dosing day 
(Monday) was immediately before the HW scheduled weekly sampling day (Tuesday), 
compounding the issue in the sample results. HW has worked with the customer to alter the method 
of dosing, now to be a volume sized to the flow to avoid high levels of biocide entering into the RO 
system. 
 
What measures, if any, were in place to prevent the non-compliance or potential non-compliance 
before it occurred? What, if any, amendments have been made to those measures to prevent re-
occurrence? 
 
HW had noticed the non-compliance issue due to the prepared sampling and monitoring regime 
while logging the lab results. This method is continuing and will be reviewed for improvements in 
HW’s annual review process. 
 
The brine pipe has an isolation valve built in when the pipe was installed. This has been used 
following the non-compliance reading to stop any contaminated brine to be pumped to the ocean 
outfall. Upstream of the valve is a flow meter, this meter has been monitored to confirm the valve is 
successful in stopping water flow into the pipe. Since the closing of the valve, the meter has not 
indicated any flow. 
 
HW has had a close working relationship with the customer. Following the non-compliance both 
parties have meet monthly to discuss ongoing issues and actions to be implemented. It has been 
proposed that these monthly meetings continue to ensure optimal operation. 
 
Please provide information/documentation collected and recorded in relation to this implementation 
condition or procedure: 

• in the reporting period addressed in this Statement of Compliance; and 
• as outlined in the approved Compliance Assessment Plan for the Statement addressed in 

this Statement of Compliance. 
(the above information may be provided as an attachment to this Statement of Compliance) 

 

  





 
 
 

 

4 Details of Declared Compliance Status 

4.1 Environmental Monitoring Plan/Program 

4.1.1 Construction - 2022 
Construction of the pipe was completed in September 2022 and included 9700 m of buried 
315 mm high density polyethylene (HDPE) pipe via firebreaks and cleared areas, and a 1080 m 
drillshot of 280 mm HDPE pipe under the dunes to the ocean outfall diffuser, concluding 
approximately 3 km south of the town of Binningup (Figure 2). 
 
The brine pipeline and ocean outfall was constructed in accordance with Ministerial Statement No. 
1190, with details of compliance with Environmental Protection Authority (EPA) and Department of 
Water and Environmental Regulation (DWER) as detailed in the Construction report attached in 
Appendix D. Construction was contained within the Development Envelope and clearing limits 
were not exceeded. 
 
The brine pipeline and ocean outfall were designed by engineering consultants GHD Pty Ltd. 
In accordance with Ministerial Statement No. 1190, the maximum pipeline was constructed with 
HDPE pipe ranging in size from 125 mm diameter to a maximum of 315 mm diameter. All pipe 
welding was undertaken by accredited welders. 
 
The construction crew undertook daily pre-start meetings and checks prior to the commencement 
of work, with daily flora and fauna checks undertaken as detailed on the daily pre-start forms and 
end of day check sheets.  
 
The majority of the pipeline was installed using standard excavation and backfill methods, however 
some sections of pipeline were installed utilising directional drilling techniques to provide for  
installation of the pipeline under roads and sand dunes prior to installation of the pipeline and 
diffuser into the ocean. The final coordinates of the brine outlet diffuser are 33°10’32.41126”, 
115°40’44.38462. 
 
The construction envelope for the brine pipeline was in accordance with Ministerial Statement No. 
1190. Clearing of any vegetation has been minimised as much as possible, with example photos of 
cleared areas collected. All records have been stored and compiled in the Construction report in 
Appendix D. 
 
In accordance with Ministerial Statement No. 1190, fauna inspections were carried out at the 
beginning and end of each shift throughout the construction phase of the works. On 5th July 2022, 
a deceased Southern Desert Banded Snake was discovered in the construction area. It is noted 
that the observation record report was filled out on the 6th July 2022 by the construction team 
whilst the observation was recorded in daily check sheets on 5th July 2022. 
 
Dewatering was not undertaken during the construction works. 
 
The design of the brine pipeline route and construction activities avoided the disturbance of acid 
sulphate soils. Acid sulphate soils were not encountered during the construction of the brine 
pipeline. 
 
No Additional construction has been undertaken following the completion of the pipe installation. 
 



 
 
 

 

 
Figure 2. Aerial view of the directional drill installation of the brine outfall 
 
4.1.2 Commissioning - 2022 

 
The October to December 2022 sampling and analysis program for the first eight weeks (Phase 1) 
of operations comprised three main components: 

• Whole Effluent Testing (WET) of brine samples. The WET tests provide details of the 
required dilution rates to achieve a 99% species protection level in the receiving marine 
environment. 

• Brine testing to determine the quality of brine being discharged from the KSIA to the ocean 
outfall. 

• Marine testing to measure the chloride and salinity levels at predetermined locations 
around the ocean outlet to confirm the dilution rates at the boundary of the High Ecological 
Protection Area (HEPA) and the Low Ecological Protection Area (LEPA) when compared to 
the dilutions required proposed by the second WET test result. 

4.1.2.1 Whole Effluent Testing - Commissioning 
Three brine samples have been taken with a suite of bioassays used to assess the toxicity of each 
brine sample on the marine environment on 4/10/22, 22/11/22 and 16/07/24. WET test analysis 
was undertaken in accordance with the protocol outlined in ANZECC/ARMCANZ (2000) and ANZG 
(2018). The following bioassay tests were undertaken to determine the toxicity of the brine 
samples: 



 
 
 

 

• 15-min Acute Microtox Bioassay 

• 72-hour Microalgal Growth Bioassay – Isochrysis galbana 

• 72-hour Microalgal Growth Bioassay – Nitzschia closterium 

• 72-hour Microalgal Zoospore Germination Bioassay 

• 48-hour Mollusc Larval Development Bioassay 

• 1-hour Sea Urchin Fertilisation Bioassay 

• 72-hour Sea Urchin Larval Development Bioassay 

• 5-7 day Copepod Larval Development Bioassay 

• 7-day Fish Larval Development Bioassay 

• Species Sensitivity Distribution Analysis 

A summary of the species protection trigger values and dilution factors is provided in Table 1. 

Table 1. WET Test Results 

WET Test Sample Level of Species 
Protection 

Trigger Value (% 
Sample) 

Dilution Factor 
Required 

1. 
04/10/22 

99% 3.4 29.4 
95% 5.4 18.5 
90% 6.9 14.5 
80% 9.3 10.8 

2. 
22/11/22 

99% 0.27 370 
95% 1.7 58.9 
90% 3.6 27.8 
80% 8.0 12.5 

3. 
16/07/24 

99% 0.32 313 
95% 0.65 154 
90% 0.98 102 
80% 1.6 63 

 

In accordance with EPA (2017), ANZECC (2000), the guidelines for the Levels of Ecological 
Protection (LEP’s) are the basis for the EGQ’s, being: 

• Undisturbed (i.e. HEPA) – recommended 99% species protection guideline trigger levels for 
toxicant in waters. 

• Slightly to moderately disturbed (i.e. MEPA) – recommended 90% species protection 
guideline trigger levels for toxicant in waters. 

• Highly disturbed (i.e. LEPA) – for toxicants with potential to adversely bioaccumulate or 
biomagnifies, recommended 80% species protection guideline trigger levels for toxicant in 
waters. 



 
 
 

 

Based on the above, and considering the results summarised in Table 1, the brine sample for WET 
Test 2 requires a greater level of dilution for the required species protection levels. Therefore, 
Harvey Water adopted the following dilution levels for operation of the brine outfall: 

• HEPA provide 99% species protection with a minimum dilution factor of 370 

• MEPA provide 90% species protection with a minimum dilution factor of 58.9 

• LEPA provide 80% species protection with a minimum dilution factor of 12.5. 

4.1.2.2 Brine Testing - Commissioning 
The brine from the plant was sampled and analysed during the commissioning period for a range 
of analytes to record water quality of the brine discharged through the ocean outfall.  The brine was 
sampled twice per week for an initial monitoring period of eight weeks in Phase 1. Results are 
summarised in Table 2, including minimum, maximum, and average concentrations. Following the 
completion of the Phase 1 eight-week sampling period, the Phase 2 sampling program of monthly 
testing for the brine water quality commenced. 

Table 2. Phase 1 Brine Testing Results 

 Minimum Maximum Average 
Chemical Characterisation 
Vanadium mg/L 0.002 0.003 0.00225 
Cr (IV) mg/L <0.001 <0.001 <0.001 
Cr (III) mg/L <0.001 <0.001 <0.001 
Chromium (Cr) mg/L 0.002 0.005 0.002938 
Cobalt (Co) mg/L 0.001 0.002 0.0011 
Nickel (Ni) mg/L 0.004 0.009 0.005688 
Copper (Cu) mg/L 0.001 0.011 0.006438 
Zinc (Zn) mg/L 0.14 0.24 0.200625 
Silver (Ag) mg/L <0.001 <0.001 <0.001 
Cadmium (Cd) mg/L 0.0006 0.2 0.015139 
Lead (Pb) mg/L 0.001 0.006 0.003 
Mercury (Hg) mg/L <0.00005 <0.00005 <0.00005 
Salinity  mg/L 2400 3800 2875 
Chloride mg/L 890 1800 1216.25 
Nitrate as N mg/L 0.001 1.1 0.578214 
THPS (Biocide) mg/L 0.3 2.5 0.916667 
Phosphonates (PBTC) mg/L <0.05 <0.05 <0.05 
Phosphonates (HEDP) mg/L <0.05 <0.05 <0.05 
Polyacrylate mg/L <0.1 <0.1 <0.1 
Azole mg/L <0.1 0.4 <0.1 
Molybdate mg/L 1 14 4.5 

 

These analysis results have been used to develop the EQG 1 and 4 parameters. Results of the 
testing are reported in the relevant table in Appendix C. 



 
 
 

 

4.1.2.3 EQG1 - Commissioning 
From the WET testing goal of 99% HEPA protection, the dilution factor required is 370. 
based on the equations outlined in the DMMP, Table 3 has been prepared to provide the limit to 
the toxicant in the brine stream samples. 

Table 3. Dilution Factor for EQG1 

  Dilution 
Factor 

99% 
factor 

Existing 
Ambient Brine Limit 

Nitrate as N mg/L 370 0.7 0.1 222.1 
Vanadium mg/L 370 0.05 0.002 17.762 

Cr (IV) mg/L 370 0.00014 0.000025 0.043 
Cr (III) mg/L 370 0.0077 0.000025 2.840 

Chromium (Cr) mg/L 370 0.0044 0.0002 1.554 
Cobalt (Co) mg/L 370 0.001 0.00001 0.366 
Nickel (Ni) mg/L 370 0.007 0.001 2.221 

Copper (Cu) mg/L 370 0.0003 0.00008 0.081 
Zinc (Zn) mg/L 370 0.0033 0.00015 1.166 

Silver (Ag) mg/L 370 0.0008 0.0000007 0.296 
Cadmium (Cd) mg/L 370 0.0007 0.000005 0.257 

Lead (Pb) mg/L 370 0.0022 0.00002 0.807 
Mercury (Hg) mg/L 370 0.0001 0.0000004 0.037 

 

4.1.2.4 EQG4 - Commissioning 
EQG 4 requires the concentration of each process chemical (or analogue) prior to discharge to be 
below the concentration outlined in the initial 8 week commissioning test for 80% LEPA protection. 

Table 4 outlines the chemical limits for this EQG, levels calculated to minimise any risk of 
environmental impact from the brine outfall. 

Table 4. Dilution Factor for EQG4 

  Max reported from 
Commissioning 

Dilution 
factor 

Max 
allowable 

Sodium 
Molybdate mg/L As Molybdate As Molybdate As Molybdate 

THPS (Biocide) mg/L 2.5 12.5 (2) 31.25 (5) 
Phosphonates 

(PBTC) mg/L 0.05 12.5 0.625 

Phosphonates 
(HEDP) mg/L 0.05 12.5 0.625 

Polyacrylate mg/L 0.1 12.5 1.25 
Azole mg/L 0.1 12.5 1.25 

Molybdate mg/L 12 12.5 (2) 150 (14) 
 
4.1.2.5 Marine Sampling - Commissioning 
During the eight-week commissioning period of the brine discharge pipeline, monthly marine 



 
 
 

 

samples have been taken at the LEPA and HEPA locations surrounding the outlet as shown in 
figure 3. Each sample was analysed for chloride and salinity to confirm compliance with EQG 2. 
Reference samples have been taken to both the north and south of the outlet due to possible 
changes in the prevailing wind and tidal direction.  

In addition to the marine samples taken for laboratory analysis, vertical CTD profiles of the water 
column at each marine monitoring site were undertaken to allow accurate characterisation of the 
salinity levels at each point on the HEPA-LEPA boundary.  

Results for both tests are reported in Appendix C. 

4.1.2.6 EQG2 - Commissioning 
EQG 2 refers to the salinity differential in marine waters at the LEPA/HEPA boundary and the 
reference site. This difference should be 2.5 PSU or less, with the conversion factor of:  
1 PSU = 1000mg/L salinity.  

Table 5 presents the results from the sampling and confirms compliance with EQG2. Notably there 
are little results to report in this CAR as along with the cessation of pumping the brine, the ocean 
sampling has also been suspended. 

Table 5. Marine salinity results mg/L 

All Values in mg/L 3/
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02

2 

28
/1

1/
20

22
 

19
/1

2/
20

22
 

23
/0

1/
20

23
 

20
/0

2/
20

23
 

21
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27
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4/
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23
 

16
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Reference +2.5 PSU 35000 36400 38100 38300 39150 38750 37900 37550 
Reference South 32500 33900 35600 35800 36650 36250 35400 35050 
Reference -2.5 PSU 30000 31400 33100 33300 34150 33750 32900 32550 
LEPA 32650 33950 35700 35750 36550 36400 35250 34700 
HEPA Central 32650 33750 35750 35950 36450 36200 35400 34750 
HEPA North 32800 33950 35800 35950 36500 36300 35250 34700 
HEPA South 32350 33850 35750 35950 36450 36400 35150 34850 
Reference +2.5 PSU 34850 36250 38200 38400 39000 39050   37350 
Reference North 32350 33750 35700 35900 36500 36550   34850 
Reference -2.5 PSU 29850 31250 33200 33400 34000 34050   32350 
 

4.1.2.7 EQG3 - Commissioning 
EQG 3 refers to the number of dilutions between the outlet and the LEPA/HEPA boundary required 
to achieve a 99% species protection level. Table 6 confirms that dilution rates meet the required 
minimum value. 



 
 
 

 

Table 6. Marine Dilution Calculation 

 
 
 
EQG3 - 
Dilution Min: 370 4/
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Salinity 2900 3200 5800 5400 5900 7000 4600 5500 
HEPA result 32350 33750 35750 35950 36450 36200 35150 34700 

Dilution 3116 3426 5086 4682 6083.25 7104.4 4741.6 5600 
 

4.1.3 Operation 
Regular ongoing sampling and monitoring has followed the eight (8) week commissioning period, 
with the dates of samples compiled in Table 7. The sampling plan now consists of a monthly brine 
sample taken only from the current brine source; Albemarle process water, at the brine tank 
sample point. This is sampled on the same day or as close as possible to the day that the ocean 
sampling is undertaken at sea. Using the sampling plan outlined in Harvey Waters DMMP and 
commissioning report (Appendix D), ocean sampling includes six (6) locations that will have a 
water sample taken (0.5m depth) for lab analysis of chlorine and salinity, and a CTD taken at the 
same location(Figure 3). This sample location has also been held until disposal restarts. 



 
 
 

 

 

Figure 3. Ocean Sampling Location 

The results for these samples are provided in Appendix A for the lab analysis results and in 
Appendix C for the compiled data and EQG compliances. 

Table 7. Sample Dates 
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4.1.4 Overall statement 
The Harvey Water brine pipeline and outfall sampling of the discharge water and surrounding 
waters this reporting year has had a non-compliant reading, outlined in attachment 2 for which the 
ocean outfall has been stopped via an isolation valve. As there is no water being sent to the ocean, 
the ocean sampling has also halted until the pumping begins again The raw data for the non-
compliances can be found in Appendix A for the lab analysis results and in Appendix C for the 
compiled data and EQG compliances for the period where the diffuser was still in operation. 

4.2 Supporting Information and Documentation 

A flow meter is used to monitor the volume of brine discharged through the pipeline, with the 
monthly logging of the meter readings reported in Table 8. Notably there is no increase in the 
meter reading following the isolation, providing assurance that the isolation valve is operating 
effectively. 

Table 8. Brine Outfall Meter Reading 

Date Meter Reading (kL) Monthly use (kL) Reportable Year (kL)  

28/05/2024 26,801 2,354 19,382 2023-24 
26/06/2024 28,873 2,072  2024-25 

29/07/2024 29,433 560 Stopped pumping 2nd 
July 

 

27/08/2024 29,433 -   

27/09/2024 29,433 -   

28/10/2024 29,433 -   

26/11/2024 29,433 -   

23/12/2024 29,433 -   

22/01/2025 29,433 -   

25/02/2025 29,433 -   

31/03/2025 29,433 -   

29/04/2025 29,433 -   

28/05/2025 29,433 - 2,632 2024-25 
 

Harvey Water has a feedback form for the brine project available through the appropriate project 
page on the Harvey water website. Following construction, there have been no recorded questions 
or complaints logged via through this format. Furthermore, there have been no complaints in 
person or by alternate methods (Phone, email, etc.).  

4.3 Raw Data 

Reviewed in Attachment 2 and Section 5.1.4 the data does not support compliance. 

All raw data from laboratory analysis are provided in Appendix A. 

Operational data from the plant producing the brine is included in Appendix C. 

  



 
 
 

 

5 Other Information 

This CAR includes additional information including records of the actions taken by HW to expand 
the monitoring procedures and the meetings with additional parties for reporting and allocating 
correcting actions. A representative of the meeting minutes and the letter alerting the non-
compliance to DWER are included in appendix D. 

Table 9. Tracking of Monitoring and Meeting Tracking 

 

Non Compliance 
Mode Sample 

Schedule 

Additional sampling 
from Albemarle 

Operations 

HW and 
Alb 

Meeting 

GHD and HW 
review meetings 

HW and DWER  
meetings 

3/07/2024          
9/07/2024        

16/07/2024        
23/07/2024        
30/07/2024        
15/08/2024          

3/09/2024         
17/09/2024        

2/10/2024         
15/10/2024       
29/10/2024         
12/11/2024       
26/11/2024         
10/12/2024          

7/01/2025          
21/01/2025          

4/02/2025         
18/02/2025          

4/03/2025        
18/03/2025        

2/04/2025          
15/04/2025          
29/04/2025          
13/05/2025        
27/05/2025          

3/06/2025          
 



 
 
 

 

 
 
 

ATTACHMENT 1 
Table 1 Compliance Status Terms 

Compliance 
Status Terms 

Abbrev Definition Notes 

Compliant C Implementation of the proposal 
has been carried out in 
accordance with the requirements 
of the audit element. 

This term applies to audit elements with: 
• ongoing requirements that have been 

met during the reporting period; and 
• requirements with a finite period of 

application that have been met during the 
reporting period, but whose status has 
not yet been classified as ‘completed’. 

Completed CLD A requirement with a finite period 
of application has been 
satisfactorily completed. 

This term may only be used where: 
• audit elements have a finite period of 

application (e.g. construction activities, 
development of a document); 

• the action has been satisfactorily 
completed; and 

• the DWER has provided written 
acceptance of ‘completed’ status for the 
audit element. 

Not required 
at this stage 

NR The requirements of the audit 
element were not triggered during 
the reporting period. 

This should be consistent with the ‘Phase’ 
column of the audit table. 

Potentially 
Non-compliant 

PNC Possible or likely failure to meet 
the requirements of the audit 
element. 

This term may apply where during the 
reporting period the proponent has identified 
a potential non-compliance and has not yet 
finalized its investigations to determine 
whether non-compliance has occurred. 

Non-compliant NC Implementation of the proposal 
has not been carried out in 
accordance with the requirements 
of the audit element. 

This term applies where the requirements of 
the audit element are not “complete” have 
not been met during the reporting period. 

In Process IP Where an audit element requires 
a management or monitoring plan 
be submitted to the DWER or 
another government agency for 
approval, that submission has 
been made and no further 
information or changes have been 
requested by the DWER or the 
other government agency and 
assessment by the DWER or 
other government agency for 
approval is still pending. 

The term ‘In Process’ may not be used 
for any purpose other than that stated in 
the Definition Column. 
 
The term ‘In Process’ may not be used to 
describe the compliance status of an 
implementation condition and/or procedure 
that requires implementation throughout the 
life of the project (e.g. implementation of a 
management plan). 

 



 

 AUDIT TABLE 
PROPOSAL: BRINE PIPELINE 
AND OUTFALL 
STATEMENT: 1190 
PROPONENT: HARVEY WATER  
 

 
 

 

Note: 
• Phases that apply in this table = Pre-Construction, Construction, Operation, Decommissioning, Overall (several phases). 
• This audit table is a summary and timetable of conditions and commitments applying to this project. Refer to the Minister’s Statement for full detail/precise wording of individual elements. 
• Code prefixes: M = Minister’s condition, P = Proponent’s commitment.  
• Acronyms list: CEO = Chief Executive Officer of OEPA; DEC = Department of Environment Regulation; DPAW = Department of Parks and Wildlife; DIA = Department of Indigenous Affairs; DMP = Department of Mining and Petroleum; DWER = Department of Water 

and Environmental Regulation; EPA = Environmental Protection Authority; DoH = Department of Health; DoW = Department of Water, Minister for Env = Minister for the Environment; OEPA = Office of the Environmental Protection Authority. 
• Compliance Status: C = Compliant, CLD = Completed, NA = Not Audited, NC = Non – compliant, NR = Not Required at this stage.  Please note the terms VR = Verification Required and IP = In Process are only for OEPA use. 
 
 

 
Audit 
Code 

 
Subject 

 
Requirement 

 
How 

 
Evidence 

 
Phase 

 
Timeframe 

 
Status 

 
Further Information 

1-1 Limitations and 
Extent of Proposal 

When implementing the proposal, the proponent shall 
ensure the proposal does not exceed the following 
extents: 

Proposal element Location Maximum extent 
or range 

Physical elements 

Brine wastewater 
pipeline 

Figure 1 Up to 315 mm in 
diameter 

Development envelope Figure 1 17.16 ha 

Clearing of native 
vegetation 

Figure 1  Up to 0.27 ha 

Clearing of Priority 3 
ecological community 
Banksia Woodlands of 
the Swan Coastal Plain 

Figure 1 No more than 0.14 
ha 

Clearing of foraging 
habitat for black 
cockatoos 

Figure 1 No more than 0.17 
ha 

Clearing of western 
ringtail possum habitat 

Figure 1 No more than 0.05 
ha 

Construction dewatering Figure 1 Between 1 March 
to 30 June in any 
year 

Operational elements 

Ocean outfall Figure 2 No more than 500 
ML/year, at 
ambient density 
less than 
seawater. 

 

Clearing records. 
GIS ground disturbance layers 
Outfall volumes 
Construction dewatering records (if 
applicable) 

Annual CAR Overall Ongoing C Construction of pipeline 
complete.  Construction 
Report submitted 
including physical 
element results. 
 
The construction 
envelope for the brine 
pipeline was in 
accordance with the MS. 
Clearing of any vegetation 
has been minimised as 
much as possible by 
installation in firebreaks, 
road verge and previously 
cleared areas. 
 
Brine ocean outfall 
recording on 28/05/25: 
29,433 
From the licenced limit of 
500,000kL 

2-1 Marine 
Environmental 
Quality – 
Discharge 
Monitoring and 
Management Plan 

The proponent shall ensure there are no project 
attributable impacts on the following environmental 
outcome: 
(1) The environmental values of Ecosystem Health, 

Fishing and Aquaculture, Recreation and 
Aesthetics and Cultural and Spiritual are 
protected and for Ecosystem Health the levels of 
ecological protection are no lower than the low 
and high ecological protection levels for the ‘Low 
Ecological Protection Area’ and the ‘High 

WET testing to be undertaken on brine 
discharge to determine minimum dilution 
level to ensure 99% species protection 
guideline trigger levels as per the 
Discharge Monitoring and Management 
Plan 

Annual CAR Overall Ongoing C 2 x WET testing 
undertaken on the brine 
produced on 
4/10/22 and 22/11/22. 
 
Additional WET test 
undertaken following non-
compliance on 16/7/24 
 
. 
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Status 

 
Further Information 

Ecological Protection Area’ respectively, as 
delineated and shown in Figure 2. 

2-2 Marine 
Environmental 
Quality – 
Discharge 
Monitoring and 
Management Plan 

The proponent shall implement the Discharge 
Monitoring and Management Plan (March 2022) (the 
Plan) which specifies: 
(1)  how the outcome of condition 2-1(1) will be met; 
(2)  that within the Low Ecological Protection Area, 

the proponent shall achieve the 80% species 
protection guideline ‘trigger’ levels for bio-
accumulating toxicants as defined in the ANZG; 

(3)  that within the High Ecological Protection Area, 
the proponent shall protect all the environmental 
values and for ecosystem integrity achieve the 
99% species protection guideline ‘trigger’ levels 
for toxicants as defined in the ANZG; 

(4)  the environmental quality guidelines relevant to 
this discharge that will be achieved to protect all 
environmental values, including the levels of 
ecological protection; 

(5)  the environmental quality standards relevant to 
this discharge that will be achieved to protect all 
environmental values; 

(6) the monitoring and evaluation, including 
remodelling, of the social and environmental 
effects of discharging wastewater into the marine 
environment off Binningup to assess performance 
against the environmental outcome; 

(7) the specific management and monitoring actions 
that will be implemented in the event the 
environmental quality standards are not met, 
including the option of modifying the diffuser to 
increase dilution; 

(8) a program to undertake whole-of-effluent toxicity 
testing of treated wastewater; 

(9) the reporting procedures, including the format, 
timing, and frequency for the reporting of 
monitoring data against the relevant 
environmental quality guidelines and 
environmental quality standards and the outcome 
of condition 2-1(1). 

Sampling and monitoring program in 
accordance with the Discharge Monitoring 
and Management Plan (March 2022) and 
the Compliance Assessment Plan 

Annual CAR Overall Ongoing (1) C 
 
 
 

(2) NC 
 
 
 
 

(3) NC 
 

(4) NC 
 

(5) NC 
 

(6) C 
 
 

(7) C 
 
 
 
 
 
 
 
 
  

(8) C 
 
 
 
 
 
 
 
  

(9) C 

(1) As part of 
commissioning 
report,  Appendix 
D. 

(2) Noncompliance in 
sample results. 
Halting of 
discharge 
initiated 

(3) Noncompliance in 
sample results   

(4) Noncompliance in 
sample results   

(5) Noncompliance in 
sample results   

(6) Release has 
stopped. Pipe has 
been isolated 

(7)  Modifications 
implemented 
following 
noncompliance. 
Halting of brine, 
and request to 
DWER for 
improvement on 
DMMP. Awaiting 
response 

(8) WET testing 
programme  for 
commissioning 
report  completed 
(Appendix D). 
Additional WET 
test completed 
following non 
compliance 

(9) Timing for CAR 
met 

2-3 Marine 
Environmental 
Quality – 
Discharge 
Monitoring and 
Management Plan 

In the event that an environmental quality standard 
referred to in condition 2-2(5) is exceeded, the 
proponent shall:  
(1) report the matter to the CEO within two (2) 

working days and discuss the corrective actions 
that will be investigated;  

(2) within one month of the exceedance provide a 
report to the CEO describing the corrective 
actions being taken to meet the environmental 

Report exceedance within two working 
days and report of corrective actions within 
one month. 

Notification to the 
CEO within two 
working days, with 
report of findings and 
corrective actions 
within one month. 

Overall In the event that an 
environmental quality 
standard referred to in 
condition 2-2(5) is exceeded, 
report to the CEO within two 
(2) working days and provide 
a report within one month. 

C Breaches have been 
reported. Actions have 
been undertaken as 
required. 
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quality standards and ensure the environmental 
values are protected; 

(3) continue implementing the corrective actions until 
the CEO has provided advice by notice in writing 
that the outcome of condition 2-1(1) is being met. 

2-4 Marine 
Environmental 
Quality – 
Discharge 
Monitoring and 
Management Plan 

The exceedance of an environmental quality 
standard and/or failure to comply with the 
requirements of the Plan represents a non-
compliance with these conditions. 

Report exceedance within two working 
days and report of corrective actions within 
one month 

Notification to the 
CEO within two 
working days, with 
report of findings and 
corrective actions 
within one month 

Overall In the event of an exceedance 
of an environmental quality 
standard, report to the CEO 
within two working days and 
provide a report within one 
month 

NC Exceedances of EQG  
 
Exceedances reported, 
additional WET test 
undertaken and halting of 
water exported. 

2-5 Marine 
Environmental 
Quality – 
Discharge 
Monitoring and 
Management Plan 

The proponent: 
(1) may review and revise the Discharge Monitoring 

and Management Plan; or 
(2) must review and revise the Discharge Monitoring 

and Management Plan as and when directed by 
the CEO. 

Review and revise Discharge Monitoring 
and Management Plan 

Revised DMMP 
CEO notification letter 
to revise 
CEO letter of 
approval of revision 

Overall As required or when 
requested by CEO 

NR No request for review 
given as of date of report 
submission 

2-6 Marine 
Environmental 
Quality – 
Discharge 
Monitoring and 
Management Plan 

The proponent shall implement the Discharge 
Monitoring and Management Plan (March 2022) or 
the most recent version of the Plan, which the CEO 
has confirmed by notice in writing, satisfies the 
requirements of condition 2-2. 

Implement the most recent version of the 
Discharge Monitoring and Management 
Plan  

Annual CAR Overall  Ongoing C Implemented following 
receival of: “Ministerial 
Statement 1190 – Harvey 
Water – Brine Pipeline 
And Outfall – Compliance 
Assessment Plan 
Approval” 
Non-compliance initiated 
request for update in 
DMMP. Awaiting 
response. 

3-1 Construction 
Impacts – Inland 
Waters 

The proponent shall minimise project attributable 
impacts to conservation category wetlands during 
construction activities by managing soil and 
groundwater disturbing activities in accordance with 
the Acid Sulfate Soil Guideline Series Identification 
and investigation of acid sulfate soils and acidic 
landscapes (2015) and Treatment and management 
of soil and water in acid sulfate soil landscapes 
(2015), or any approved update of these guidelines. 

Groundwater shall not be exposed, 
extracted or dewatered unless the 
appropriate approval has been obtained 
from the Department of Water and 
Environmental Regulation 

Annual CAR Construction  CLD Construction of pipeline 
complete utilising 
DWER’s acid sulphate 
soil guidelines 

4-1 Terrestrial Fauna The proponent shall undertake the following actions 
to minimise impacts to terrestrial fauna during 
pipeline excavation: 
(1) clear and record trapped fauna from within open 

trenches, using a suitably trained and licensed 
fauna handler, within one (1) hour prior to 
backfilling of trenches; 

(2) ensure open trench lengths shall not exceed a 
length capable of being inspected and cleared by 
a suitably trained and licensed fauna handler 
within the required times set out in condition 4-
1(1); 

(3) in the event of rainfall, and following the clearing 
of fauna from the trench, pump out any pooled 

Clear and record trapped fauna from open 
trenches within one hour prior to backfilling 
of trenches. Ensure open trench lengths 
are capable of being inspected cy a trained 
and licensed fauna handler. 

Report on fauna 
management no 
more than 21 days 
after the completion 
of construction 
activities 

Construction During pipeline excavation. 
Record trapped fauna within 
one hour prior to backfilling 
trenches. 
Report to the CEO on fauna 
management due 21 days 
after completion of 
construction activities. 

CLD Construction of pipeline 
complete using Harvey 
Water practices to 
minimise impact to fauna. 
 
One record of fauna 
noted through 
constructions, included in 
construction report 
attached in Appendix D 
 
No rainfall or groundwater 
required pumping 
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water in the open trench (with the exception of 
groundwater) and discharge it to adjacent 
vegetated areas in a manner that does not cause 
erosion; 

(4) produce and provide a report on fauna 
management within the pipeline corridor no later 
than twenty-one (21) days after the completion of 
construction activities to the CEO. The report 
shall include the following: 
a) details of fauna inspections; 
b) the number and type of fauna cleared from 

trenches and actions taken; and 
c) vertebrate fauna mortalities. 

5-1 Contact Details The proponent shall notify the CEO of any change of 
its name, physical address or postal address for the 
serving of notices or other correspondence within 
twenty-eight (28) days of such change. Where the 
proponent is a corporation or an association of 
persons, whether incorporated or not, the postal 
address is that of the principal place of business or of 
the principal office in the State. 

Notify the CEO in writing of any change in 
the proponent details. 

Copy of written 
notification to the 
CEO of any change 
of proponent detail. 

Overall Within 28 days of a change in 
name, physical address, or 
postal address. 

NR No changes to 
corporation details 

6-1 Time Limit for 
Proposal 
Implementation 

The proponent shall not commence implementation 
of the proposal after five (5) years from the date of 
this Statement, and any commencement, prior to this 
date, must be substantial. 

Commence implementation of the 
proposal.  
 

Annual CAR Overall By 25 May 2027 CLD Construction complete  
September 2022. 
Construction report 
included in Appendix D 

6-2 Time Limit for 
Proposal 
Implementation 

Any commencement of implementation of the 
proposal, on or before five (5) years from the date of 
this Statement, must be demonstrated as substantial 
by providing the CEO with written evidence, on or 
before the expiration of five (5) years from the date of 
this Statement. 

Provide evidence to the CEO in writing to 
demonstrate the proposal has substantially 
commenced. Include photographs. 

Annual CAR Overall On or before 25 May 2027 CLD Construction complete  
September 2022.  
Construction report 
included in Appendix D 

7-1 Compliance 
Reporting 

The proponent shall prepare and maintain a 
Compliance Assessment Plan which is submitted to 
the CEO at least six (6) months prior to the first 
Compliance Assessment Report required by 
condition 7-6, or prior to implementation of the 
proposal, whichever is sooner. 

Prepare and submit a Compliance 
Assessment Plan to the CEO 

Approved CAP or 
evidence of 
submission 

Overall Before 25 February 2023 or 
prior to implementation of the 
proposal, whichever is 
sooner. 

CLD  CAP submitted 12/5/23.  
Email confirmation of 
CAP approval received 
from DWER 10/01/24  

7-2 Compliance 
Reporting 

The Compliance Assessment Plan shall indicate: 
(1) the frequency of compliance reporting; 
(2) the approach and timing of compliance 

assessments; 
(3) the retention of compliance assessments; 
(4) the method of reporting of potential non-

compliances and corrective actions taken; 
(5) the table of contents of Compliance Assessment 

Reports; and 
(6) public availability of Compliance Assessment 

Reports. 

Compliance Assessment Plan prepared in 
accordance with condition 7-1. 

Approved CAP Overall Before 25 February 2023 or 
prior to implementation of the 
proposal, whichever is 
sooner. 

CLD CAP submitted 12/5/23.  
Email confirmation  of 
CAP approval received 
from DWER 10/01/24   

7-3 Compliance 
Reporting 

After receiving notice in writing from the CEO that the 
Compliance Assessment Plan satisfies the 
requirements of condition 7-2 the proponent shall 

Assess compliance in accordance with 
approved Compliance Assessment Plan 

Annual CAR Overall  By 25 August 2023 and 
annually thereafter, 
addressing the previous 

C CAR 2024 – 2025 
submitted by scheduled 
date 25th August 2025 
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assess compliance with conditions in accordance 
with the Compliance Assessment Plan required by 
condition 7-1. 

twelve months. 

7-4 Compliance 
Reporting 

The proponent shall retain reports of all compliance 
assessments described in the Compliance 
Assessment Plan required by condition 7-1 and shall 
make those reports available when requested by the 
CEO. 

Assess compliance in accordance with 
approved Compliance Assessment Plan 

Annual CAR Overall Annually, or as requested by 
the CEO 

C All sample results have 
been saved digitally in 
Harvey waters records. 
No request given to make 
reports available as of 
submission of the report. 

7-5 Compliance 
Reporting 

The proponent shall advise the CEO of any potential 
non-compliance within seven (7) days of that non-
compliance being known. 

Written notification to the CEO Copy of written 
notification to the 
CEO 

Overall Within 7 days of a potential 
non-compliance being known. 

C Non compliances 
reported. Additional WET 
test performed 

7-6 Compliance 
Reporting 

The proponent shall submit to the CEO the first 
Compliance Assessment Report fifteen (15) months 
from the date of issue of this Statement addressing 
the twelve (12) month period from the date of issue of 
this Statement and then annually from the date of 
submission of the first Compliance Assessment 
Report, or as otherwise agreed in writing by the CEO. 
The Compliance Assessment Report shall: 
(1) be endorsed by the proponent’s Chief Executive 

Officer or a person delegated to sign on the Chief 
Executive Officer’s behalf; 

(2) include a statement as to whether the proponent 
has complied with the conditions; 

(3) identify all potential non-compliances and 
describe corrective and preventative actions 
taken; 

(4) be made publicly available in accordance with the 
approved Compliance Assessment Plan; and 

(5) indicate any proposed changes to the 
Compliance Assessment Plan required by 
condition 7-1. 

Submit the first annual CAR by the 25 
August 2023 and subsequent CARs 
annually from the date of the initial CAR 
submission 

Annual CAR Overall  By 25 August 2023 and 
annually thereafter, (unless 
approved from a different 
date), addressing the previous 
twelve months.  

CLD Date for submission met 

8-1 Public Availability 
of Data 

Subject to condition 8-2, within a reasonable time 
period approved by the CEO of the issue of this 
Statement and for the remainder of the life of the 
proposal, the proponent shall make publicly 
available, in a manner approved by the CEO, all 
validated environmental data (including sampling 
design, sampling methodologies, empirical data and 
derived information products (e.g. maps)), 
management plans and reports relevant to the 
assessment of this proposal and implementation of 
this Statement. 

Make publicly available all validated 
environmental data relevant to the 
assessment of this proposal and 
implementation of Statement 1190 

Annual CAR Overall Ongoing NC Plan not available online. 
Awaiting confirmation 
from DWER CEO to 
publish. 

8-2 Public Availability 
of Data 

If any data referred to in condition 8-1 contains 
particulars of: 
(1) a secret formula or process; or 
(2) confidential commercially sensitive information, 
the proponent may submit a request for approval from 
the CEO to not make these data publicly available. In 
making such a request the proponent shall provide 

Submit request to CEO to keep sensitive 
information confidential. 

Correspondence with 
CEO 

Overall  Ongoing NA Not applicable 
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the CEO with an explanation and reasons why the 
data should not be made publicly available. 



APPENDIX A – LABORATORY ANALYSIS REPORTS 
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ECOTOXICOLOGY LABORATORY 
TEST REPORT 
 
 

CLIENT ALED LEWIS 
HARVEY WATER  
1 TURNBULL STREET 
HARVEY, WA 6220 
AUSTRALIA 

  

JOB INFORMATION JOB REFERENCE : 2024-MDTN-000626 
 SAMPLE REFERENCE : 001 
 CLIENT ORDER NO. : 4-PO000226 
 PROJECT : BRINE 
 DATE SAMPLED : 16/07/2024 
 DATE RECEIVED : 17/07/2024 
 DATE REPORTED : 15/08/2024 

    

REPORT NOTES Sample received in good condition at a temperature of 16.2⁰C[1]. 
 

 Note [1] – Non-NATA Accredited Method 

 

TESTED BY 
 

  COMPANY APPROVED SIGNATORY  

Intertek Ecotoxicology Laboratory 
Intertek Geotech 
544 Bickley Road 
Maddington, Western Australia 6109 
 
Tel: +61 8 9263 0263     
Tristan.Stringer@Intertek.com  

  

 
 
 
 
DR TRISTAN STRINGER 
PRINCIPAL ECOTOXICOLOGIST  
 

 
This analytical report has been prepared for the titled project or named part thereof and should not be relied upon or used for any other project 
without an independent check being carried out as to its suitability and prior written authority of Intertek being obtained. This report relates 
specifically to the sample(s) tested that were drawn and/or provided by the client or their nominated third party to Intertek.  Intertek accepts no 
responsibility or liability for the consequences of this document being used for a purpose other than the purposes for which it was commissioned. 
Any person using or relying on the document for such other purposes agrees and will by such use or reliance be taken to confirm his agreement 
to indemnify Intertek for all loss or damage resulting therefrom. Intertek accepts no responsibility or liability for this document to any party other 
than the person by whom it was commissioned. 

 

 

 
NATA Accreditation Number: 5646 
Accredited for compliance with ISO/IEC 17025 – Testing 
This report shall not be reproduced, except in full. 
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List of Revisions 
REV. DATE REVISION DETAILS AUTHOR ISSUE 

0 02/08/2024 Document prepared Justyna Rybak Dr Tristan Stringer 

1 15/08/2024 Fish test results and SSD updated Justyna Rybak Dr Tristan Stringer 

This document replaces and supersedes all previous versions. 

 

Sample Information  

Additional Sample Information 

 

 

Methodology 

Following the protocol outlined in ANZECC/ARMCANZ (2000) and ANZG (2018), a suite of bioassays was used to assess 
the toxicity of one brine.  

For the Microtox test sample (due to low salinity) was run with Osmotic Adjusting Solution. To adjust the sample 
osmotically one part of OAS was added to 10 parts of sample (10 mL sample + 1 mL OAS), making it the highest sample 
concentration of 90.9%.  

For all other Bioassays salinity matched controls were added to exclude toxicity due to the low salinity of the sample. 

For quality assurance purposes reference toxicant) bioassays were tested simultaneously. Statistically calculated 
effect concentrations (EC10, EC50, NOEC and LOEC) have been reported the samples and reference toxicants.  

 

Bioassay Details 

BIOASSAY PROTOCOL REFERENCE TEST SPECIES TEMP. 

15-min Acute Microtox Bioassay  WIECX-17 Microbics 1992 V. fischeri 15°C 

72-hour Microalgal Growth Bioassay  WIECX-06 Stauber et al. 1994 I. galbana 22°C 

72-hour Microalgal Growth Bioassay  WIECX-06 Stauber et al. 1994 N. closterium 22°C 

72-hour Macroalgal Zoospore Germination Bioassay WIECX-08 Burridge et al. 1999 E. radiata 22°C 

48-hr Mollusc Larval Development Bioassay  WIECX-14 ASTM E724 M. edulis 22°C 

1-hr Sea Urchin Fertilisation Bioassay  WIECX-24 Simon et al. 1997 E. mathaei 25°C 

72-hr Sea Urchin Larval Development Bioassay  WIECX-25 ASTM E1563 E. mathaei 25°C 

5-7 day Copepod Larval Development Bioassay [1] WIECX-26 ISO 16778 G. imparipes 22°C 

7-day Fish Larval Development Bioassay  WIECX-16 USEPA 1004.0 S. lalandi 22°C 
  Note [1] – Non-NATA Accredited Method  
 

  

SAMPLE REFERENCE SAMPLE DATE MATRIX PRESERVATION INTERTEK REFERENCE 

Ecotox 16/07/2024 Water Chilled   2024-MDTN-000626 - 001 

 
 

    

One (1)  brine sample was received on  17/07/2024 for testing as per quote QU24353 ECX Harvey Water REV1. 



 
 
 
 

 
    Page 3 of 16    Report Ref:   2024-MDTN-000626 - 001 

RESULTS  

Sample Information 

SAMPLE REFERENCE INTERTEK REFERENCE 

Ecotox   2024-MDTN-000626 - 001 

 
 

Physicochemistry  

 

PARAMETER CONTROL 
SALINITY 

CONTROL 3.1% 

SALINITY 
CONTROL 

6.3% 

SALINITY 
CONTROL 

12.5% 

pH [1] 8.03 8.06 8.08 8.10 

Salinity (‰) [1] 34.4 33.3 32.3 30.4 

DO (%) [1] 100 100 100 100 

 

PARAMETER 
SALINITY 
CONTROL 

25% 

SALINITY 
CONTROL 

50% 

SALINITY 
CONTROL 

100% 

pH [1] 8.13 8.21 8.37 

Salinity (‰) [1] 26.4 18.2 2.7 

DO (%) [1] 100 100 100 

 

 

PARAMETER CONTROL 0.4% 0.8% 1.6% 3.1% 

pH [1] 8.13 8.13 8.14 8.13 8.12 

Salinity (‰) [1] 34.3 34.2 34.0 33.8 33.3 

DO (%) [1] 100 100 100 100 100 
   
 

PARAMETER 6.3% 12.5% 25% 50% 100% 

pH [1] 8.12 8.10 8.06 8.00 8.09 

Salinity (‰) [1] 32.3 30.3 26.4 18.2 2.7 

DO (%) [1] 100 100 100 100 100 
   Note [1] – Non-NATA Accredited Method  
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CONCENTRATION-RESPONSE DATA 

BIOASSAY (% CONTROL) CONTROL 
SALINITY 

CONTROL 3.1% 
SALINITY 

CONTROL 6.3% 
SALINITY 

CONTROL 12.5% 
SALINITY 

CONTROL25% 
SALINITY 

CONTROL50% 
SALINITY 

CONTROL100% 

Microalgae Growth (T.I. Galbana) 100 ± 4 104 ± 4 109 ± 5 110 ± 7 110 ± 4 108 ± 1 2 ± 2 

Microalgae Growth (N. closterium) 100 ± 2 120 ± 7 120 ± 2 111 ± 9 94 ± 5 9 ± 1 2 ± 1 

Macroalgae Zoospore Germination 100 ± 2 95 ± 5 92 ± 6 0 ± 0 0 ± 0 0 ± 0 0 ± 0 

Mollusc Larvae Development 100 ± 3 99 ± 4 98 ± 2 65 ± 3 24 ± 4 0 ± 0 0 ± 0 

Sea Urchin Fertilisation 100 ± 1 100 ± 2 93 ± 4 76 ± 7 38 ± 2 2 ± 1 0 ± 0 

Sea Urchin Development 100 ± 2 99 ± 3 83 ± 2 55 ± 4 0 ± 0 0 ± 0 0 ± 0 

Copepod Larval Development [1]  100 ± 11 100 ± 11 100 ± 19 96 ± 17 93 ± 6 89 ± 19 7 ± 13 

Fish Larvae Development  100 ± 8 103 ± 9 92 ± 3 12 ± 6 0 ± 0  - - 

 

BIOASSAY (% CONTROL) CONTROL 2.84% 5.68% 11.4% 22.7% 45.5% 90.9% 

Microtox (with Osmotic Adjusting Solution) 100 ± 5 106 ± 2 103 ± 0 101 ± 2 87 ± 1 60 ± 2 31 ± 1 

        

BIOASSAY (% CONTROL) CONTROL 0.1% 0.2% 0.4% 0.8% 1.6% 3.1% 6.3% 12.5% 25% 50% 100% 

Microalgae Growth (T.I. Galbana) 100 ± 4 - - - - - 106 ± 4 109 ± 3 119 ± 3 123 ± 6 112 ± 8 5 ± 1 

Microalgae Growth (N. closterium) 100 ± 2 - - - - - 137 ± 9 163 ± 5 142 ± 5 90 ± 16 8 ± 2 2 ± 3 

Macroalgae Zoospore Germination 100 ± 2  - - - - 95 ± 7 66 ± 6 46 ± 2 26 ± 8 4 ± 5 0 ± 0 0 ± 0 

Mollusc Larvae Development 100 ± 3 - - - 100 ± 3 91 ± 2 68 ± 3 38 ± 5 12 ± 1 0 ± 0 0 ± 0 0 ± 0 

Sea Urchin Fertilisation 100 ± 1 - - - - - 100 ± 2 91 ± 5 73 ± 5 39 ± 5 3 ± 1 0 ± 0 

Sea Urchin Development 100 ± 2 - - 100 ± 1 97 ± 0 95 ± 1 92 ± 2 82 ± 3 20 ± 1 0 ± 0 0 ± 0 0 ± 0 

Copepod Larval Development [1]  100 ± 11 - - - - 119 ± 13 111 ± 11 111 ± 19 119 ± 17 52 ± 6 0 ± 0 0 ± 0 

Fish Larvae Development 100 ± 8 105 ± 7 103 ± 3 96 ± 6  74 ± 3  58 ± 12 48 ± 6 18 ± 10 0 ± 0 - - - 

  Note [1] – Non-NATA Accredited Method  
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Statistical Effects Data 

BIOASSAY EC10 (%) EC50 (%) NOEC (%) LOEC (%) 

Microtox 22.4 59.3 11.4 22.7 

Microalgae Growth (T.I. Galbana) 67.8 80.2 50 100 

Microalgae Growth (N. closterium) 24.5 35.4 25 50 

Macroalgae Zoospore Germination 1.80 5.72 1.6 3.1 

Mollusc Larvae Development 1.78 4.71 0.8 1.6 

Sea Urchin Fertilisation 8.01 18.3 3.1 6.3 

Sea Urchin Development 4.79 9.39 0.4 0.8 

Copepod Larval Development [1]  18.8 25.4 12.5 25 

Fish Larvae Development  0.59 2.22 0.4 0.8 

  Note [1] – Non-NATA Accredited Method  
  EC10 - The effective concentration where a 10% effect is observed compared to the control group. 
  EC50 - The effective concentration where a 50% effect is observed compared to the control group. 
  NOEC- No observed effect concentration  
  LOEC - Lowest observed effect concentration  

 

 

Quality Assurance Limits 

BIOASSAY 
REFERENCE 
TOXICANT 

OBSERVED 
EC50 

CUSUM CHART 
LIMITS 

COEFFICIENT OF 
VARIANCE 

CONTROL 
RESPONSE 

TEST 
ACCEPTABILITY 

Microtox Phenol 22.5 mg/L 15.1 – 31.8 mg/L 19.4% > 90% PASS 

Microalgae Growth (T.I. 
Galbana) 

Copper 25.0 µg/L 20.6 – 37.2 µg/L 16.1% 
> 3 x cell 
divisions 

PASS 

Microalgae Growth (N. 
closterium) 

Copper 91.6 µg/L 40.6 – 106 µg/L 23.0% 
> 3 x cell 
divisions 

PASS 

Macroalgae Zoospore 
Germination 

Copper 195 µg/L 113 - 206 µg/L 15.3% 
>80% 

Germination 
PASS 

Mollusc Larvae 
Development 

Copper 6.42 µg/L 4.9 – 9.5 µg/L 18.9% 
>80% 

Development 
PASS 

Sea Urchin Fertilisation Copper 12.8 µg/L 9.7 – 29.8 µg/L 30.3% 
>70% 

Fertilisation 
PASS 

Sea Urchin 
Development 

Copper 13.2 µg/L 10.7 – 16.1 µg/L 10.6% 
>80% 

Development 
PASS 

Copepod Larval 
Development [1]  

Copper 18.0 µg/L 9.6 – 21.0 µg/L 20.1% 
60-90% 

Development 
PASS 

Fish Larvae 
Development 

Copper 39.0 µg/L 28.4 – 51.2 µg/L 15.0% 
>80% 

Development 
PASS 

  Note [1] – Non-NATA Accredited Method  
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Species Sensitivity Distribution [2]  

 
Species Protection Trigger Values and Dilution Factors 

LEVEL OF SPECIES PROTECTION GUIDELINE VALUE (% SAMPLE) DILUTION FACTOR REQUIRED 

99% 0.32% 313x 

95% 0.65% 154x 

90% 0.98% 102x 

80% 1.6% 63x 

 

Note [2] – The species sensitivity distribution analysis is conducted in accordance with ANZG (2018) and Warne et al. (2018) using BurrliOZ 2.0 to 
derive trigger values, due to the nature of this type of analysis, it falls outside the scope of NATA accreditation. 

 

 

General Comments 

Quality assurance and quality control criteria were within acceptable limits for all bioassays. 

 

Using the methods outlined in Warne et al. (2018) and ANZG (2018) using the statistical package BurrliOZ v2.0 a 
species sensitivity distribution (SSD) was preformed to calculate species protection guideline values for 99, 95, 90 
and 80% species protection. According to Warne et al (2018) the fit of the SSD regression is considered “poor” and 
thus the reliability of the guideline value is considered “Moderate”. 

 

The dilution factors required to meet 99, 95, 90 and 80% species protection were 313x, 154x, 102x, and 63x times 
dilution for the sample. 
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MICROTOX 

 

Start Date: 18/07/2024 Test ID: VF240718 Sample ID: 2024-MDTN-000626-001

End Date: 18/07/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-17-Microtox Test Species: MICROTOX-Vibrio fischeri

Comments:  

Conc-% 1 2 3

B-Control 0.9500 1.0000 1.0000

2.840625 1.0000 1.0000 1.0000

5.68125 1.0000 1.0000

11.3625 1.0000 1.0000 1.0000

22.725 0.8600 0.8600 0.8800

45.45 0.6000 0.6200 0.5900

90.9 0.3000 0.3100 0.3200

Transform: Arcsin Square Root 1-Tailed Number Total

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number

B-Control 0.9833 1.0000 1.4623 1.3453 1.5208 6.929 3 5 300

2.840625 1.0000 1.0169 1.5208 1.5208 1.5208 0.000 3 -1.748 2.746 0.0919 0 300

5.68125 1.0000 1.0169 1.5208 1.5208 1.5208 0.000 2 -1.563 2.746 0.1028 0 200

11.3625 1.0000 1.0169 1.5208 1.5208 1.5208 0.000 3 -1.748 2.746 0.0919 0 300

*22.725 0.8667 0.8814 1.1972 1.1873 1.2171 1.435 3 7.919 2.746 0.0919 40 300

*45.45 0.6033 0.6136 0.8895 0.8759 0.9066 1.757 3 17.113 2.746 0.0919 119 300

*90.9 0.3100 0.3153 0.5905 0.5796 0.6013 1.831 3 26.048 2.746 0.0919 207 300

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.7003 0.868 -1.7893 7.99745

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Bonferroni t Test 11.3625 22.725 16.069 8.80088 0.0279 0.02824 0.40271 0.00168 1.5E-12 6, 13

Maximum Likelihood-Logit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 5.20342 0.35619 4.21447 6.19238 0.01667 18.2506 9.48773 1.1E-03 13

Intercept -9.2241 0.61007 -10.918 -7.5303

TSCR 0.00492 0.00608 -0.012 0.02178

Point Logits % 95% Fiducial Limits

EC01 -4.595 7.75535 4.89868 10.6539

EC05 -2.944 16.1002 11.9651 19.8569

EC10 -2.197 22.4095 17.851 26.4318

EC15 -1.735 27.5004 22.7981 31.6498

EC20 -1.386 32.0832 27.3327 36.348

EC25 -1.099 36.4388 31.6633 40.8625

EC40 -0.405 49.5193 44.3821 55.0905

EC50 0.000 59.2512 53.29 66.5771

EC60 0.405 70.8957 63.3259 81.2972

EC75 1.099 96.3452 83.7163 116.212

EC80 1.386 109.425 93.6766 135.253

EC85 1.735 127.66 107.167 162.784

EC90 2.197 156.662 127.907 208.572

EC95 2.944 218.054 169.774 312.064

EC99 4.595 452.682 315.653 764.086

Significant heterogeneity detected (p = 1.10E-03)

Dose-Response Plot
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MICROALGAE GROWTH (T.I. GALBANA) 

 
  

Start Date: 19/07/2024 Test ID: IG240719 Sample ID: 2024-MDTN-000626-001

End Date: 22/07/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-06-Marine Microalgae GrowthTest Species: TISO-Isochrysis sp.

Comments:  

Conc-% 1 2 3

B-Control 0.9900 1.0000 0.9700

3.1 1.0000 1.0000 1.0000

6.3 1.0000 1.0000 1.0000

12.5 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000

100 0.0400 0.0700 0.0500

Transform: Arcsin Square Root 1-Tailed Isotonic

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

B-Control 0.9867 1.0000 1.4627 1.3967 1.5208 4.267 3 0.9978 1.0000

3.1 1.0000 1.0135 1.5208 1.5208 1.5208 0.000 3 -2.655 2.530 0.0553 0.9978 1.0000

6.3 1.0000 1.0135 1.5208 1.5208 1.5208 0.000 3 -2.655 2.530 0.0553 0.9978 1.0000

12.5 1.0000 1.0135 1.5208 1.5208 1.5208 0.000 3 -2.655 2.530 0.0553 0.9978 1.0000

25 1.0000 1.0135 1.5208 1.5208 1.5208 0.000 3 -2.655 2.530 0.0553 0.9978 1.0000

50 1.0000 1.0135 1.5208 1.5208 1.5208 0.000 3 -2.655 2.530 0.0553 0.9978 1.0000

*100 0.0533 0.0541 0.2315 0.2014 0.2678 14.516 3 56.280 2.530 0.0553 0.0533 0.0535

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.67482 0.873 -0.3499 5.2913

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 50 100 70.7107 2 0.01484 0.01501 0.70309 0.00072 1.5E-17 6, 14

Log-Logit Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew

IC05 64.085 2.218 59.419 79.093 1.2304

IC10 67.778 2.088 63.336 81.459 1.1877

IC15 70.202 1.984 65.744 82.909 1.1623

IC20 72.093 1.896 67.783 83.998 1.1394

IC25 73.698 1.818 69.596 84.897 1.1157

IC40 77.722 1.618 73.487 87.068 1.0246

IC50 80.181 1.497 75.867 88.342 0.9335
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MICROALGAE GROWTH (N. CLOSTERIUM) 

 

Start Date: 19/07/2024 Test ID: NC240719 Sample ID: 2024-MDTN-000626-001

End Date: 22/07/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-06-Marine Microalgae GrowthTest Species: NC-Nitzschia closterium

Comments:  

Conc-% 1 2 3

B-Control 1.0000 0.9800 1.0000

3.1 1.0000 1.0000 1.0000

6.3 1.0000 1.0000 1.0000

12.5 1.0000 1.0000 1.0000

25 0.7200 1.0000 0.9800

50 0.0600 0.0800 0.1000

100 0.0500 0.0100 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number

B-Control 0.9933 1.0000 1.4902 1.4289 1.5208 3.560 3 2 300

3.1 1.0000 1.0067 1.5208 1.5208 1.5208 0.000 3 -0.339 2.530 0.2283 0 300

6.3 1.0000 1.0067 1.5208 1.5208 1.5208 0.000 3 -0.339 2.530 0.2283 0 300

12.5 1.0000 1.0067 1.5208 1.5208 1.5208 0.000 3 -0.339 2.530 0.2283 0 300

25 0.9000 0.9060 1.3210 1.0132 1.5208 20.474 3 1.875 2.530 0.2283 30 300

*50 0.0800 0.0805 0.2853 0.2475 0.3218 13.025 3 13.351 2.530 0.2283 276 300

*100 0.0200 0.0201 0.1252 0.0500 0.2255 72.178 3 15.125 2.530 0.2283 294 300

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.78109 0.873 -1.3645 6.51712

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 25 50 35.3553 4 0.08597 0.08653 1.17253 0.01222 1.5E-10 6, 14

Maximum Likelihood-Logit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 13.674 1.45797 9.62602 17.722 0.00667 52.0642 9.48773 1.3E-10 10

Intercept -21.181 2.27525 -27.498 -14.864

TSCR 0.00163 0.00458 -0.0111 0.01433

Point Logits % 95% Fiducial Limits

EC01 -4.595 16.3297 11.4585 20.0144

EC05 -2.944 21.5622 16.8164 25.0819

EC10 -2.197 24.4534 19.9304 27.8845

EC15 -1.735 26.4345 22.0932 29.839

EC20 -1.386 28.0313 23.8377 31.4498

EC25 -1.099 29.4227 25.3487 32.8886

EC40 -0.405 33.0653 29.2063 36.8675

EC50 0.000 35.4018 31.565 39.6202

EC60 0.405 37.9033 33.9686 42.7607

EC75 1.099 42.596 38.1541 49.1701

EC80 1.386 44.7102 39.9249 52.2538

EC85 1.735 47.411 42.1062 56.3448

EC90 2.197 51.2521 45.0854 62.4205

EC95 2.944 58.1241 50.1561 73.9312

EC99 4.595 76.7491 62.8981 108.427

Significant heterogeneity detected (p = 1.34E-10)

Dose-Response Plot
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MACROALGAE ZOOSPORE GERMINATION 

 

Start Date: 19/07/2024 Test ID: ER240719 Sample ID: 2024-MDTN-000626-001

End Date: 22/07/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-08-Macroalgae GerminationTest Species: EK-Ecklonia radiata

Comments:  

Conc-% 1 2 3

B-Control 0.9800 1.0000 1.0000

1.6 0.8800 0.9800 1.0000

3.1 0.7200 0.6300 0.6300

6.3 0.4500 0.4400 0.4800

12.5 0.2000 0.3500 0.2300

25 0.0300 0.0000 0.0900

50 0.0000 0.0000 0.0000

100 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number

B-Control 0.9933 1.0000 1.4902 1.4289 1.5208 3.560 3 2 300

1.6 0.9533 0.9597 1.3889 1.2171 1.5208 11.214 3 1.499 2.560 0.1729 14 300

*3.1 0.6600 0.6644 0.9490 0.9169 1.0132 5.858 3 8.010 2.560 0.1729 102 300

*6.3 0.4567 0.4597 0.7420 0.7253 0.7654 2.815 3 11.075 2.560 0.1729 163 300

*12.5 0.2600 0.2617 0.5323 0.4636 0.6331 16.748 3 14.179 2.560 0.1729 222 300

*25 0.0400 0.0403 0.1763 0.0500 0.3047 72.249 3 19.449 2.560 0.1729 288 300

*50 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 21.317 2.560 0.1729 300 300

*100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 21.317 2.560 0.1729 300 300

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93769 0.884 -0.276 1.20782

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 1.6 3.1 2.22711 62.5 0.05645 0.05682 0.98741 0.00685 3.0E-13 7, 16

Maximum Likelihood-Probit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 2.54964 0.24689 1.91499 3.18428 0.00667 29.7204 11.0705 1.7E-05 0.75737 0.39221 3

Intercept 3.06898 0.22155 2.49948 3.63849

TSCR 0.00568 0.01063 -0.0216 0.03299

Point Probits % 95% Fiducial Limits

EC01 2.674 0.69975 0.31824 1.14364

EC05 3.355 1.2949 0.71158 1.8998

EC10 3.718 1.79775 1.08783 2.5014

EC15 3.964 2.24319 1.44408 3.02085

EC20 4.158 2.6747 1.80402 3.51874

EC25 4.326 3.11047 2.1781 4.02081

EC40 4.747 4.54991 3.4485 5.71396

EC50 5.000 5.71965 4.4771 7.16851

EC60 5.253 7.1901 5.7258 9.12952

EC75 5.674 10.5175 8.33822 14.1054

EC80 5.842 12.2311 9.59049 16.9193

EC85 6.036 14.5838 11.2362 21.0142

EC90 6.282 18.1974 13.6406 27.7508

EC95 6.645 25.264 18.0495 42.2135

EC99 7.326 46.7512 30.1269 93.9408

Significant heterogeneity detected (p = 1.67E-05)

Dose-Response Plot
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MOLLUSC LARVAE DEVELOPMENT 

 

Start Date: 19/07/2024 Test ID: ME240719 Sample ID: 2024-MDTN-000626-001

End Date: 21/07/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-14-Mollusc Laval DevelopmentTest Species: ME-Mytilis edulis

Comments:  

Conc-% 1 2 3

B-Control 0.9900 1.0000 0.9800

0.8 1.0000 1.0000 0.9700

1.6 0.8800 0.9300 0.9000

3.1 0.6400 0.7000 0.7000

6.3 0.4000 0.4200 0.3200

12.5 0.1300 0.1000 0.1200

25 0.0000 0.0000 0.0000

50 0.0000 0.0000 0.0000

100 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number

B-Control 0.9900 1.0000 1.4734 1.4289 1.5208 3.122 3 3 300

0.8 0.9900 1.0000 1.4794 1.3967 1.5208 4.842 3 -0.185 2.580 0.0834 3 300

*1.6 0.9033 0.9125 1.2564 1.2171 1.3030 3.459 3 6.717 2.580 0.0834 29 300

*3.1 0.6800 0.6869 0.9699 0.9273 0.9912 3.802 3 15.583 2.580 0.0834 96 300

*6.3 0.3800 0.3838 0.6637 0.6013 0.7051 8.287 3 25.058 2.580 0.0834 186 300

*12.5 0.1167 0.1178 0.3481 0.3218 0.3689 6.910 3 34.823 2.580 0.0834 265 300

*25 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 44.047 2.580 0.0834 300 300

*50 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 44.047 2.580 0.0834 300 300

*100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 44.047 2.580 0.0834 300 300

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91643 0.894 -0.6936 0.38621

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 0.8 1.6 1.13137 125 0.02286 0.02308 1.11767 0.00157 6.5E-21 8, 18

Maximum Likelihood-Probit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 3.02904 0.12693 2.78026 3.27782 0.01 9.21684 12.5916 0.16 0.67281 0.33014 3

Intercept 2.96205 0.09831 2.76935 3.15474

TSCR 0.00785 0.00449 -0.0009 0.01665

Point Probits % 95% Fiducial Limits

EC01 2.674 0.80314 0.66954 0.939

EC05 3.355 1.34827 1.17224 1.52214

EC10 3.718 1.77712 1.57806 1.97177

EC15 3.964 2.14111 1.92688 2.35002

EC20 4.158 2.48287 2.25669 2.70369

EC25 4.326 2.81923 2.58253 3.0513

EC40 4.747 3.88299 3.61314 4.15532

EC50 5.000 4.70766 4.40469 5.0233

EC60 5.253 5.70749 5.34969 6.09524

EC75 5.674 7.86104 7.32987 8.47581

EC80 5.842 8.92599 8.28628 9.68323

EC85 6.036 10.3507 9.54794 11.3233

EC90 6.282 12.4708 11.3955 13.8068

EC95 6.645 16.4374 14.7819 18.5612

EC99 7.326 27.5944 23.994 32.4537

Dose-Response Plot
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SEA URCHIN FERTILISATION 

 

Start Date: 23/07/2024 Test ID: SF240723 Sample ID: 2024-MDTN-000626-001

End Date: 23/07/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-24-Sea Urchin FertilizationTest Species: EM-Echinometra mathaei

Comments:  

Conc-% 1 2 3

B-Control 1.0000 0.9900 1.0000

3.1 1.0000 0.9700 1.0000

6.3 0.8500 0.9400 0.9500

12.5 0.7600 0.6800 0.7500

25 0.4200 0.3400 0.4200

50 0.0300 0.0300 0.0100

100 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number

B-Control 0.9967 1.0000 1.5041 1.4706 1.5208 1.925 3 1 300

3.1 0.9900 0.9933 1.4794 1.3967 1.5208 4.842 3 0.548 2.530 0.1137 3 300

*6.3 0.9133 0.9164 1.2806 1.1731 1.3453 7.319 3 4.974 2.530 0.1137 26 300

*12.5 0.7300 0.7324 1.0252 0.9695 1.0588 4.735 3 10.657 2.530 0.1137 81 300

*25 0.3933 0.3946 0.6775 0.6225 0.7051 7.032 3 18.394 2.530 0.1137 182 300

*50 0.0233 0.0234 0.1494 0.1002 0.1741 28.556 3 30.147 2.530 0.1137 293 300

*100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 32.360 2.530 0.1137 300 300

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.89394 0.873 -0.9527 0.04387

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 3.1 6.3 4.41928 32.2581 0.02775 0.02788 1.09693 0.00303 1.6E-14 6, 14

Maximum Likelihood-Probit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 3.56422 0.38659 2.49087 4.63756 0.00333 23.0995 9.48773 1.2E-04 1.26313 0.28057 7

Intercept 0.49793 0.50719 -0.9103 1.90612

TSCR 0.0066 0.00889 -0.0181 0.03128

Point Probits % 95% Fiducial Limits

EC01 2.674 4.07787 1.97897 6.12691

EC05 3.355 6.33342 3.66443 8.7141

EC10 3.718 8.00882 5.06722 10.5597

EC15 3.964 9.38297 6.28733 12.0564

EC20 4.158 10.6414 7.44489 13.429

EC25 4.326 11.8547 8.58605 14.7653

EC40 4.747 15.5614 12.1228 19.0248

EC50 5.000 18.3286 14.7085 22.4746

EC60 5.253 21.5879 17.6076 26.9093

EC75 5.674 28.3379 23.0736 37.357

EC80 5.842 31.5689 25.4853 42.8878

EC85 6.036 35.8028 28.5018 50.5788

EC90 6.282 41.9459 32.6606 62.5285

EC95 6.645 53.042 39.7164 86.1636

EC99 7.326 82.3804 56.6782 159.01

Significant heterogeneity detected (p = 1.21E-04)

Dose-Response Plot
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SEA URCHIN DEVELOPMENT 

 

Start Date: 23/07/2024 Test ID: SD240723 Sample ID: 2024-MDTN-000626-001

End Date: 26/07/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-25-Sea Urchin Larval DevelopmentTest Species: EM-Echinometra mathaei

Comments:  

Conc-% 1 2 3

B-Control 1.0000 1.0000 0.9800

0.4 1.0000 0.9900 1.0000

0.8 0.9700 0.9600 0.9700

1.6 0.9600 0.9500 0.9400

3.1 0.9400 0.9000 0.9300

6.3 0.8300 0.7900 0.8400

12.5 0.2100 0.1800 0.2000

25 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number

B-Control 0.9933 1.0000 1.4902 1.4289 1.5208 3.560 3 2 300

0.4 0.9967 1.0034 1.5041 1.4706 1.5208 1.925 3 -0.559 2.560 0.0637 1 300

*0.8 0.9667 0.9732 1.3876 1.3694 1.3967 1.135 3 4.118 2.560 0.0637 10 300

*1.6 0.9500 0.9564 1.3460 1.3233 1.3694 1.713 3 5.790 2.560 0.0637 15 300

*3.1 0.9233 0.9295 1.2918 1.2490 1.3233 2.972 3 7.967 2.560 0.0637 23 300

*6.3 0.8200 0.8255 1.1333 1.0948 1.1593 3.003 3 14.335 2.560 0.0637 54 300

*12.5 0.1967 0.1980 0.4593 0.4381 0.4760 4.206 3 41.408 2.560 0.0637 241 300

*25 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 57.847 2.560 0.0637 300 300

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91832 0.884 -0.8403 -0.0282

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 0.4 0.8 0.56569 250 0.01421 0.0143 0.86024 0.00093 1.2E-19 7, 16

Maximum Likelihood-Weibull

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 6.44783 0.88152 4.18181 8.71385 0.00667 18.9603 11.0705 2.0E-03 11

Intercept -6.6377 0.907 -8.9692 -4.3062

TSCR 0.02253 0.00868 0.00023 0.04483

Point Weibull % 95% Fiducial Limits

EC01 -4.600 2.07016 0.84274 3.20534

EC05 -2.970 3.70506 2.05515 4.96078

EC10 -2.250 4.79109 3.03872 6.03174

EC15 -1.817 5.59309 3.83865 6.79725

EC20 -1.500 6.26352 4.54725 7.42939

EC25 -1.246 6.85832 5.20065 7.99001

EC40 -0.672 8.41912 6.97934 9.50571

EC50 -0.367 9.38864 8.07949 10.53

EC60 -0.087 10.3726 9.13916 11.6862

EC75 0.327 12.0255 10.7225 13.9577

EC80 0.476 12.6838 11.2891 14.9716

EC85 0.640 13.451 11.9147 16.2197

EC90 0.834 14.4144 12.6597 17.8752

EC95 1.097 15.8347 13.6989 20.4699

EC99 1.527 18.4628 15.501 25.681

Significant heterogeneity detected (p = 1.96E-03)

Dose-Response Plot
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COPEPOD LARVAL DEVELOPMENT 

 

Start Date: 19/07/2024 Test ID: GI240719 Sample ID: 2024-MDTN-000626-001

End Date: 26/07/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-26-Copepod Larval DevelopmentTest Species: GI-Gladioferens Imparipes

Comments:  

Conc-% 1 2 3

B-Control 1.0000 1.0000 0.8900

1.6 1.0000 1.0000 1.0000

3.1 1.0000 1.0000 1.0000

6.3 1.0000 1.0000 1.0000

12.5 1.0000 1.0000 1.0000

25 0.5600 0.5600 0.4400

50 0.0100 0.0000 0.0000

100 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number

B-Control 0.9633 1.0000 1.4248 1.2327 1.5208 11.672 3 11 300

1.6 1.0000 1.0381 1.5208 1.5208 1.5208 0.000 3 -1.822 2.560 0.1349 0 300

3.1 1.0000 1.0381 1.5208 1.5208 1.5208 0.000 3 -1.822 2.560 0.1349 0 300

6.3 1.0000 1.0381 1.5208 1.5208 1.5208 0.000 3 -1.822 2.560 0.1349 0 300

12.5 1.0000 1.0381 1.5208 1.5208 1.5208 0.000 3 -1.822 2.560 0.1349 0 300

*25 0.5200 0.5398 0.8054 0.7253 0.8455 8.622 3 11.753 2.560 0.1349 144 300

*50 0.0033 0.0035 0.0667 0.0500 0.1002 43.383 3 25.773 2.560 0.1349 299 300

*100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 26.090 2.560 0.1349 300 300

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.705 0.884 -1.7244 7.17808

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 12.5 25 17.6777 8 0.05569 0.0569 1.30861 0.00416 6.5E-16 7, 16

Maximum Likelihood-Probit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 9.78754 1.31373 7.21262 12.3625 0.03667 9.5592 11.0705 0.09 1.40541 0.10217 15

Intercept -8.7555 1.84903 -12.38 -5.1314

TSCR 0.00735 0.00226 0.00291 0.01178

Point Probits % 95% Fiducial Limits

EC01 2.674 14.714 12.0428 16.5641

EC05 3.355 17.2727 14.9475 18.8338

EC10 3.718 18.8139 16.7627 20.18

EC15 3.964 19.9307 18.1019 21.1521

EC20 4.158 20.8654 19.2331 21.9682

EC25 4.326 21.7021 20.249 22.7057

EC40 4.747 23.9624 22.9452 24.7914

EC50 5.000 25.434 24.5686 26.3167

EC60 5.253 26.996 26.1021 28.1549

EC75 5.674 29.8077 28.5191 31.8824

EC80 5.842 31.003 29.4797 33.5626

EC85 6.036 32.457 30.6197 35.6571

EC90 6.282 34.3837 32.0967 38.5033

EC95 6.645 37.4516 34.3926 43.1769

EC99 7.326 43.9643 39.1068 53.5892

Dose-Response Plot

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1 10 100

Dose %    

R
e
s

p
o

n
s

e

1-tail, 0.05 level

of significance

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

B
-C

o
n
tr

o
l

1
.6

3
.1

6
.3

1
2
.5

*2
5

*5
0

*1
0
0

P
ro

p
o

rt
io

n
 N

o
rm

a
l



 
 
 
 

Page 16 of 16  Report Ref:   2024-MDTN-000626- 001 

FISH LARVAE DEVELOPMENT 

 

Start Date: 8/08/2024 Test ID: SL240808 Sample ID: 2024-MDTN-000626-001

End Date: 15/08/2024 Lab ID: ECOTOX-Intertek Geotech Sample Type: Ecotox

Sample Date: 16/07/2024 Protocol: WIECX-16-Fish DevelopmentTest Species: SL-Seriola lalandi

Comments:  

Conc-% 1 2 3 4

B-Control 1.0000 0.8955 1.0000 1.0000

0.1 1.0000 1.0000 1.0000

0.2 1.0000 1.0000 1.0000

0.4 1.0000 0.9552 0.8955

0.8 0.7164 0.7164 0.7761

1.6 0.4776 0.7164 0.5373

3.1 0.5373 0.4776 0.4179

6.3 0.2985 0.1194 0.1194

12.5 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number

B-Control 0.9739 1.0000 1.4510 1.2417 1.5208 9.618 4 10 400

0.1 1.0000 1.0268 1.5208 1.5208 1.5208 0.000 3 -0.901 2.729 0.2114 0 300

0.2 1.0000 1.0268 1.5208 1.5208 1.5208 0.000 3 -0.901 2.729 0.2114 0 300

0.4 0.9502 0.9757 1.3733 1.2417 1.5208 10.211 3 1.003 2.729 0.2114 14 300

*0.8 0.7363 0.7561 1.0321 1.0092 1.0779 3.843 3 5.407 2.729 0.2114 78 300

*1.6 0.5771 0.5926 0.8650 0.7630 1.0092 14.847 3 7.565 2.729 0.2114 126 300

*3.1 0.4776 0.4904 0.7629 0.7029 0.8227 7.852 3 8.883 2.729 0.2114 156 300

*6.3 0.1791 0.1839 0.4279 0.3528 0.5780 30.385 3 13.208 2.729 0.2114 246 300

12.5 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 3 300 300

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95585 0.888 -0.2013 0.52789

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Bonferroni t Test 0.4 0.8 0.56569 250 0.09145 0.09278 0.51836 0.01029 3.9E-10 7, 17

Maximum Likelihood-Logit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 3.8256 0.31241 3.06116 4.59004 0.025 77.6141 12.5916 1.1E-14 6

Intercept -1.3284 0.16073 -1.7216 -0.9351

TSCR 0.01097 0.01472 -0.0251 0.047

Point Logits % 95% Fiducial Limits

EC01 -4.595 0.13998 0.067 0.23088

EC05 -2.944 0.37806 0.22884 0.53548

EC10 -2.197 0.59276 0.39702 0.78769

EC15 -1.735 0.78308 0.55655 1.00364

EC20 -1.386 0.96573 0.71575 1.20779

EC25 -1.099 1.1483 0.87878 1.41098

EC40 -0.405 1.74277 1.41916 2.0836

EC50 0.000 2.22447 1.85078 2.65632

EC60 0.405 2.83932 2.38035 3.43389

EC75 1.099 4.30924 3.55361 5.48531

EC80 1.386 5.12389 4.16322 6.71575

EC85 1.735 6.31897 5.02243 8.61542

EC90 2.197 8.34785 6.41333 12.051

EC95 2.944 13.0886 9.45296 20.8652

EC99 4.595 35.349 21.9643 71.1426

Significant heterogeneity detected (p = 1.11E-14)

Dose-Response Plot
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Intertek  
544 Bickley Road 
Maddington 
Western Australia 6109 
Australia 

Tel  +61 8 9263 0263 
Intertek.com 

Geotechnical Services Pty Ltd 
ACN: 050543194                                                                                                                                   
ABN: 58050543194 
544 Bickley Road, Maddington, Western Australia 6109, Australia  

ANALYTICAL QUOTATION 

Date:  29 February 2024 

Quotation: QU24098 ENV HARVEY WATER Rev.0 

 

TO Aled Lewis  
Harvey Water 
alewis@harveywater.com.au 

Dear Aled,  

Geotechnical Services Pty Ltd (ABN: 58050543194) is pleased to confirm the following analytical options 
and prices in relation to composition analysis. 
The prices quoted are valid until 31ST Dec 2024. 

BRINE CHARACTERISATION 

ANALYSIS # SAMPLES UNIT COST TOTAL COST 

CHEMICAL CHARACTERISATION     

Metals (V, Cr(IV), Cr(III),Cr, Co, Ni, Cu, Zn, Ag, Cd, Pb, Hg) 1  $     180.00   $   180.00  

Salinity 1  $       10.00   $     10.00  

Chloride 1  $       16.00   $     16.00  

Nitrate 1  $       35.00   $     35.00  

Sodium Molybdenate 1  $       95.00   $     95.00  

THPS (Biocide) 1  $     165.00   $   165.00  

Phosphonates (PBTC) 1  $       85.00   $     85.00  

Phosphonates (HEDP) 1  $       85.00   $     85.00  

Polyacrylate 1  $       85.00   $     85.00  

Azole 1  $     165.00   $   165.00  

Molybdate 1  $       60.00   $     60.00  

   Sub-Total $981.00 

   10% GST $98.10 

   TOTAL $1,079.10 
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BRINE CHARACTERISATION WITH ADDITIONAL ANALYSIS 

ANALYSIS # SAMPLES UNIT COST TOTAL COST 

CHEMICAL CHARACTERISATION     

Metals (V, Cr(IV), Cr(III),Cr, Co, Ni, Cu, Zn, Ag, Cd, Pb, Hg) 1  $     180.00   $   180.00  

Salinity 1  $       10.00   $     10.00  

Chloride 1  $       16.00   $     16.00  

Nitrate 1  $       35.00   $     35.00  

Sodium Molybdenate 1  $       95.00   $     95.00  

THPS (Biocide) 1  $     165.00   $   165.00  

Phosphonates (PBTC) 1  $       85.00   $     85.00  

Phosphonates (HEDP) 1  $       85.00   $     85.00  

Polyacrylate 1  $       85.00   $     85.00  

Azole 1  $     165.00   $   165.00  

Molybdate 1  $       60.00   $     60.00  

ADDITIONAL ANALYSIS      

Full suite of metals and metalloids. 1  $       285.00   $     285.00  

Nutrients: TP, TN, FRP, NOX, NHX. 1  $       160.00   $    160.00  

Total recoverable hydrocarbons TRHs 1  $       85.00   $    85.00  

BTEX 1  $       98.00   $    98.00  

PAHs 1  $       116.00   $    116.00  

Residue Biocides Analysis by GCMS 1  $       220.00   $    220.00  

Anti-corrosive chemicals Analysis by GCMS 1  $       220.00   $    220.00  

   Sub-Total $2,165.00 

   10% GST $216.50 

   TOTAL $2,381.50 

SURFACE WATER CHARACTERISATION 

ANALYSIS # SAMPLES UNIT COST TOTAL COST 

SURFACE WATER SAMPLE TESTING      

Salinity 1  $       10.00   $       10.00  

Chloride 1  $       16.00   $       16.00  

   Sub-Total $26.00 

   10% GST $2.60 

   TOTAL $28.60 
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Intertek reserves the right to revise the quote if the nature of the sample(s) is not as anticipated. 
A charge of $260/hour or part thereof may be applicable for consultation. All costs quoted are in Australian 
dollars (AUD) and exclude GST unless noted otherwise. 
 
Reporting  
Results will be delivered to the designated recipients via email unless a hard copy report or other alternative 
is specifically requested (additional costs will be incurred).  Invoices will also be delivered electronically to a 
nominated representative in PDF format which can be printed from this file if required. 
 
Sample Deliveries 
Attention: Flor Go 
Intertek - Exploration & Production 
311 Kenwick Road,  
Maddington 6109 
 
2.5L sample in an Amber glass bottle will be required per sample for the chemical characterisation analysis 
quoted above, refrigerated, and transferred under ice. 1x500ml Acidified bottle per sample is required for 
metal analysis and 1x500ml non-acidified bottle is required for surface water samples.     

Please note: Laboratory and sample receipt operating hours are between 8am to 4pm, Monday to Friday. 
Laboratory is closed on weekends and Western Australia calendar public holidays. 
 
Sample Storage 
All samples will be stored without charge for 90 days after completion of analysis. After this time all samples 
will be disposed of unless advised otherwise in writing by the client. 
 
We look forward to working with you and providing quality analysis and service. 
 
Kind regards, 
 

 

Eder Casanova 
Operations Superintendent – Microbiology AUS 
Exploration and Production 
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List of revisions 

REV. DATE REVISION DETAILS PREPARED BY APPROVED BY 

0 29 February 2024 Document prepared Eder Casanova Noel Mellican 

This document replaces and supersedes all previous versions.  
 

 

ACCEPTANCE OF QUOTATION 

Acceptance of this quotation or submission of samples under this quotation implies acceptance of Intertek 
Standard Terms and Conditions of work attached at the bottom of the document or available on 
http://www.intertek.com/terms. 

Signature:  [      ] 

Name:   [      ] 

Designation:  [      ] 

Quotation:  QU24098 ENV HARVEY WATER Rev.0 

http://www.intertek.com/terms


APPENDIX B – CHAIN OF CUSTODY FORMS 

Include copies of all chain of custody forms 



 
 
 
 

 

 
Page 1 of 4    Report Ref:   2024-MDTN-000519 Rev.0 

 

 

INTERTEK GEOTECH 
ANALYTICAL REPORT 
 
 

CLIENT Harvey Water 
Attn. Aled Lewis  
1 Turnbull Street 
Harvey WA 6220 
Australia 

  
 

JOB INFORMATION JOB REFERENCE 
NO. of SAMPLE 
CLIENT ORDER NO. 
PROJECT 
DATE SAMPLED 
DATE RECEIVED 
DATE REPORTED 

: 
: 
: 
: 
: 
: 
: 

2024-MDTN-000519 Rev.0 
13 
1-PO003370 
Water Analysis 
13/06/2024 
14/06/2024  
19/06/2024 

  
 

  

REPORT NOTES Samples received in good condition at a temperature of 12.3oC. 
 

 

TESTED BY 
 

    

Intertek Geotech 
544 Bickley Road  
Maddington, Western Australia 6109  
Tel: +61 8 9263 0263      
Email: ocm.perth@intertek.com 
 

  

 

    Noel Mellican 
Laboratory Manager 
 

 
 
 
This analytical report has been prepared for the titled project or named part thereof and should not be relied upon or used for any other project 

without an independent check being carried out as to its suitability and prior written authority of Intertek being obtained. This report relates 

specifically to the sample(s) tested that were drawn and/or provided by the client or their nominated third party to Intertek.  Intertek accepts no 

responsibility or liability for the consequences of this document being used for a purpose other than the purposes for which it was 

commissioned. Any person using or relying on the document for such other purposes agrees and will by such use or reliance be taken to confirm 

his agreement to indemnify Intertek for all loss or damage resulting therefrom. Intertek accepts no responsibility or liability for this document to 

any party other than the person by whom it was commissioned. 

       
                                                                                                                                                                          Report Reviewed 
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List of revisions 

REV. DATE REVISION DETAILS PREPARED BY APPROVED BY 

0 21/06/2024 Document prepared Eder Casanova Noel Mellican 

This document replaces and supersedes all previous versions. 
 

Sample Information  

SAMPLE DESCRIPTION SAMPLE DATE MATRIX PRESERVATION INTERTEK REFERENCE 

Reference North 1 13/06/2024 Seawater N/A 2024-MDTN-000519-001 

Reference North 2 13/06/2024 Seawater N/A 2024-MDTN-000519-002 

Reference South 1 13/06/2024 Seawater N/A 2024-MDTN-000519-003 

Reference South 2 13/06/2024 Seawater N/A 2024-MDTN-000519-004 

LEPA 1 13/06/2024 Seawater N/A 2024-MDTN-000519-005 

LEPA 2 13/06/2024 Seawater N/A 2024-MDTN-000519-006 

HEPA North 1 13/06/2024 Seawater N/A 2024-MDTN-000519-007 

HEPA North 2 13/06/2024 Seawater N/A 2024-MDTN-000519-008 

HEPA Centre 1 13/06/2024 Seawater N/A 2024-MDTN-000519-009 

HEPA Centre 2 13/06/2024 Seawater N/A 2024-MDTN-000519-010 

HEPA South 1 13/06/2024 Seawater N/A 2024-MDTN-000519-011 

HEPA South 2 13/06/2024 Seawater N/A 2024-MDTN-000519-012 

Duplicate 13/06/2024 Seawater N/A 2024-MDTN-000519-013 

 
Additional Sample Information 

 
Methodology 

 
Comments 

N/A 
 

 
 
 

 

 

 

  

N/A 
 

Refer to the Results section. 
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Results 
 
 
Reference North 1                 Intertek Reference: 2024-MDTN-000519-001 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,000 

Chloride APHA 4110, IC mg/L 1 20,670 

 
Reference North 2                 Intertek Reference: 2024-MDTN-000519-002 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 34,900 

Chloride APHA 4110, IC mg/L 1 20,620 

 
Reference South 1                 Intertek Reference: 2024-MDTN-000519-003 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,100 

Chloride APHA 4110, IC mg/L 1 19,950 

 
Reference South 2                 Intertek Reference: 2024-MDTN-000519-004 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 34,800 

Chloride APHA 4110, IC mg/L 1 20,670 

 
LEPA 1                                     Intertek Reference: 2024-MDTN-000519-005 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,000 

Chloride APHA 4110, IC mg/L 1 20,670 

 
LEPA 2                                Intertek Reference: 2024-MDTN-000519-006 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,100 

Chloride APHA 4110, IC mg/L 1 20,670 

 
HEPA North 1                                    Intertek Reference: 2024-MDTN-000519-007 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,000 

Chloride APHA 4110, IC mg/L 1 20,620 

 
HEPA North 2                                            Intertek Reference: 2024-MDTN-000519-008 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,000 

Chloride APHA 4110, IC mg/L 1 20,670 
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HEPA Centre 1                                    Intertek Reference: 2024-MDTN-000519-009 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,000 

Chloride APHA 4110, IC mg/L 1 20,670 

 
HEPA Centre 2                       Intertek Reference: 2024-MDTN-000519-010 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 34,900 

Chloride APHA 4110, IC mg/L 1 20,670 

 
HEPA South 1                   Intertek Reference: 2024-MDTN-000519-011 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,100 

Chloride APHA 4110, IC mg/L 1 20,670 

 
HEPA South 2                  Intertek Reference: 2024-MDTN-000519-012 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 34,900 

Chloride APHA 4110, IC mg/L 1 20,670 

 
Duplicate                  Intertek Reference: 2024-MDTN-000519-013 

TEST METHOD UNIT LOR RESULT 

Salinity APHA 2510 mg/L 1 35,100 

Chloride APHA 4110, IC mg/L 1 19,950 

 
LEGEND 

LOR = Limit of Reporting 
NA = Not Analysed 
N/A = Not Applicable 
> = Value beyond Limit of Method  
I/S = Insufficient Sample 

 
Quality Control and Measurement Uncertainty reports are available upon request. 

 

 

- End of Report     - 





APPENDIX C – RELEVANT OPERATION DATA 
Include any relevant operation data, including field testing and operational data from the 
Kemerton treatment plant 



Parameter
Units EQG Limits Sample readings Isolation 

EGQ 1: 17/06/2024 20/06/2025

Nitrate (NO3) mg/L 0.7 0.87

Vanadium (V) mg/L 0.05 0.011

Cr (IV) mg/L 0.00014 0.005

Cr (III) mg/L 0.0077 0.005

Chromium (Cr) mg/L 0.0044 0.006

Cobalt (Co) mg/L 0.001 0.002

Nickel (Ni) mg/L 0.007 0.004

Copper (Cu) mg/L 0.0003 0.013

Zinc (Zn) mg/L 0.0033 0.055

Silver (Ag) mg/L 0.0008 0.001

Cadmium (Cd) mg/L 0.0007 0.0019

Lead (Pb) mg/L 0.0022 0.001

Mercury (Hg) mg/L 0.0001 0.00005

EQG 2: 

Salinity psu

Dilution to maintain <0.25 psu drop in seawater

EQG 4: 

THPS (Biocide) mg/L 1.3 0.6

Phosphonates (PBTC) mg/L 68.2 30

Phosphonates (HEDP) mg/L 26 0.05

Polyacrylate mg/L 0.1 0.1

Azole mg/L 0.5 0.9

Molybdate mg/L 10 7

No EGQ

TRH C10-C14 μg/L 70 56

TRH C15-C28 μg/L 2800 3200

TRH C29-C36 μg/L 980 210

TRH >C10-C16 μg/L 87 620

TRH >C16-C34 μg/L 3600 2800

TRH >C34-C40 μg/L 410 100



















 
Notes from the meeting on the 18th July 2024 with Update from 31st July 2024 
 
Attendees: 
 
HW – Cook, Lewis, Wood, Norris 
Albemarle 18/07: Taneil Keay (Utilities Superintendent) Darren Coulson (Environment Manager), Duncan Faulkner (Process management), Clint Hyne (Production 
Team Leader), Brandon (process) 
 
Albemarle 31/07: Taneil Keay (Utilities Superintendent) Darren Coulson (Environment Manager), Andrew Tieleman, Beatriz Palazzi (Env), Paul Killeen (IBIS Water), 
Matt Smith (PTL), Steve Waller . 

Topic Actions Comment Responsible Deadline Update 31/07/2024 
Non-compliant 
analytes 

The group is to work together to identify the source of 
contamination, isolate and treat the source and 
continue sampling to achieve waste water compliant 
quality 

Likely source 
in process 

All 31/08/2024 Major source identified as Hydromet, 
requires further investigation 

Industrial 
process 

a. Check the reagents skid 
b. Look at alternative chemicals or 

supplements for Phosphonates 
c. Hydrocarbons can only come from 

cooling towers – Albemarle already 
eliminated an IBC source that had 
leaked 

d. Azole and Biocides  
 

 
 
 
 
 
 
 
Dosing 
methods 
employed for 
PBTC– slug 
dose or fixed 
output 

Albemarle 
chemical 
and process 
team 

31/07/2024 Phosphonates are required at 10ppm 
Look at blending water with more RO 
water  
Reduce cycles from [5] to [3] 
Will require some valve and meter 
adjustments to support the blend 
process 

Source of 
contaminant 

a. Field walk to identify potential 
hydrocarbon source 

b. Drip trays and instructions to 
operators 

c. Verify oil and lube levels and their 
consumption 

d. Check alternatives for Phosphonates 
e. New samples from the return flows 

from SV feedline, Hydromet and 

  31/07/2024 Confirmed major source is Cooling 
Towers notably Hydromet 
Continued focus on Hydromet to 
identify what has occurred 
Separate the return feedline 



 

 

Pyromet (the refrigeration feedlines 
are probably clear) 

 
WTP and tank 
capacity 

Return the WTP tanks to original design  Both – HW to 
confirm 
what needs 
to be done 
Alb – to 
facilitate 
actions and 
tanks 

 Increase the brine capacity  
Either return the 2nd potable tank to 
brine and adapt the pipework and 
isolations or import another tank 

Sampling & 
Control 

a. Continue to review with GHD 
b. Attend any EPA meeting and RFI 
c. Check possibility of separating the 

Hydromet and Pyromet feedlines at 
the manifold in the WTP area 

d. Prepare method for returning the tank 
area to meet original design and avoid 
any cross-contamination 

e. Investigate the addition of meters on 
the feedlines upstream of the 
confluence (post mtg discussion HW – 
use AQ zero meters) 

f. Manage the sampling process and 
additional Ecotoxicity samples 

 

HW   Continue on site return feedline 
source sampling reduce to problem 
analytes to reduce cost 
 
Ecotoxicity samples to continue 
 
Modify other sampling to what is 
required in the DMMP 
 
Use the opportunity to introduce 
additional condensate while brine 
pipeline is not in use: 

- sample controls 
- modify pH 
- Sodium and Sulphate to be 

monitored 
Communications a. Next meeting at Albemarle 31st July 

b. Joint comms where necessary with 
DWER/EPA 

i. Albemarle has to account to 
DWER  

ii. Joint messaging 
Harvey Water has submitted a notice of non-
compliance to the EPA 

   Report to EPA is due by mid-August 
 
HW will continue to work with GHD to 
close out 
 
HW will work with the EPA and 
communicate directly 
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