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Table 16 Weather and current grid during water quality monitoring near the Sepia 

Depression ocean outlets 

Date Wind direction Wind strength (knots) Cloud cover (%) Current grid 

07/12/2020 E, S, SW 4–15 0 SE 

15/12/2020 SE, ESE, SSE 4–14 0 NW 

08/01/2021 NE, NNE 1–10 0 S 

28/01/2021 SSE, SSW 10–18 0–5 N 

09/02/2021 W, WNW, WSW 5–12 70–80 SE 

22/02/2021 SE, ESE 4–12 0 SW 

04/03/2021 N, NNW 6–14 50–90 S 

19/03/2021 NE 5–10 25–45 S 

Notes: 

1. N = north, S = south, W = west, E = east, SW = south-west, SE = south-east, NW = north-west, NE = north-east, 

ENE = east north-east, ESE = east south-east, SSE = south south-east, NNE = north north-east, SSW = south south-

west, WNW = west, north-west, WSW = west south-west, NNW = north north-west 

2. Winds are designated by the direction they come from while currents are designated by the direction they flow to. 

3.1 Nutrient enrichment 
The median chlorophyll-a concentration in the Sepia Depression HEPA (≥100 m) was 0.20 µg/L and 

below the 80th percentile of historical reference site data (0.4 µg/L; Figure 6), meeting the EQG (Table 

17, Appendix F).  

Table 17 Environmental quality guidelines for nutrients 

EQG 

The median chlorophyll-a concentration in the HEPA (100 m plus) during the non-river flow 

period is not to exceed the 80th percentile of historical reference site data. 

The median light attenuation coefficient in the HEPA (100 m plus) during the non-river flow 

period is not to exceed the 80th percentile of historical reference site data. 

Source: BMT Oceanica 2014 
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Notes: 

1. Error bars represent ±95% confidence intervals 

2. Dark blue dashed line = Environmental Quality Guideline (EQG) is the 80th percentile of historical reference site data. 

3. LEPA = notional low ecological protection area; HEPA = high ecological protection area. 

4. Data were pooled across eight sampling days (n=8) over December 2020 – March 2021. 

Figure 6 Median chlorophyll-a concentration obtained at fixed monitoring sites above and 

down-current of the Sepia Depression outlet during the summer monitoring period 

The median light attenuation in the Sepia Depression HEPA (≥100 m) was 0.075 Log10/m and was less 

than the 80th percentile of historical reference site data (0.08 Log10/m; Figure 7), meeting the EQG (Table 

17).  
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Notes: 

1. Error bars represent ±95% confidence intervals 

2. Dark blue dashed line = Environmental Quality Guideline (EQG) is the 80th percentile of historical reference site data. 

3. LEPA = notional low ecological protection area; HEPA = high ecological protection area. 

4. Data were pooled across eight sampling days (n=8) over December 2020 – March 2021. 

Figure 7 Median light attenuation coefficient obtained at fixed distances down-current of the 

Sepia Depression outlet during the summer monitoring period 

3.2 Phytoplankton blooms 

Median chlorophyll-a concentration within the HEPA did not exceed three times the median of historical 

reference sites (0.75 µg/L) on any sampling occasion during the summer monitoring period and EQG1 

(Table 18) was met (Figure 8). 

Table 18 Environmental Quality Guidelines for phytoplankton in receiving waters 

EQG1 

Median phytoplankton biomass, measured as chlorophyll-a is not to exceed 3 times the 

median chlorophyll-a concentration of reference sites, on any occasion during the non-river 

flow period. 

EQG2 

Phytoplankton biomass measured as chlorophyll-a at any site does not exceed 3 times the 

median chlorophyll-a concentration of reference sites, on 25% or more occasions during the 

non-river flow period. 
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Phytoplankton biomass measured as median chlorophyll-a at any site did not exceed three times the 

median of reference sites, on any sampling occasion during the summer monitoring period (Figure 8), 

meeting the requirements of EQG2 (<25% of occasions).  

 

Notes:  

1. Error bars represent ±95% confidence intervals 

2. Green dashed line = Environmental Quality Guideline (EQO) is 3-times the median chlorophyll-a concentration of 

reference site data 

3. Values measured at 0 m are not included in the figure or EQC assessment, as the 0 m site is situated directly above 

the outlets within the notional low ecological protection area (LEPA) 

Figure 8 Median phytoplankton biomass during the summer monitoring period, pooling data 

from fixed sites ≥100 m down-current of the Sepia Depression outlet 

3.3 Physical-chemical stressors 

3.3.1 Dissolved oxygen (DO) 

Bottom (0-0.5 m) DO saturation levels near the outlet were >90% at all times throughout the summer 

survey period (Figure 9) and the EQG for organic enrichment (Table 19) was met.  

  



                    

 30 

Table 19 Environmental Quality Guideline for dissolved oxygen 

EQG 

Median dissolved oxygen in bottom waters (0–0.5 m above the sediment surface) must be 

greater than 90% saturation at any site for a defined period of not more than 6 weeks during 

the non-river flow period. 

 

 

Notes: 

1. Error bars ±95% confidence intervals 

2. Dissolved oxygen (DO) measured 0–0.5 m above the seabed 

3. Green dashed line = Environmental Quality Guideline (EQG) = 90% DO Saturation 

4. Red dashed line = Environmental Quality Standard (EQS) = 60% DO saturation. 

5. LEPA = low ecological protection area; HEPA = high ecological protection area. 

6. Reference site data (SD1–SD4) are compared against EQG for contextual purposes only. 

Figure 9 Median dissolved oxygen for defined periods of ≤6 weeks during the summer 

monitoring period 

3.3.2 Salinity 

Median salinity was between the 20th and 80th percentile of the natural salinity range within the notional 

HEPA (at 100, 350, 1000 and 1500 m from the outlet), meeting the EQG (Table 20 and Figure 10).  

Table 20 Environmental Quality Guideline for salinity 

EQG 
Median salinity (0.5 m below the water surface) at an individual site over any period is not 

to deviate beyond the 20th and 80th percentile of natural salinity range over the same period. 

Note: 

1. EQG = Environmental Quality Guideline; EQS = Environmental Quality Standard 
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Notes: 

1. Error bars represent ±95% confidence intervals 

2. Salinity measured 0–0.5 m below the sea surface. 

3. Dark blue line = 80th percentile of historical reference sites; light blue dashed line = 20th percentile of historical 

reference sites 

4. LEPA = notional low ecological protection area; HEPA = high ecological protection area. 

5. Data for each distance were pooled across eight sampling occasions (n=8) over December 2020–March 2021. 

Figure 10 Median salinity compared to the 20th and 80th percentile of reference site data 

during the summer monitoring period 
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4 Microbiological contaminants and algal biotoxins 

4.1 Thermotolerant coliforms 

TTC were sampled eight times over the 2020–2021 summer period (yielding a total of 40 samples; 

Appendix G).  NHMRC (2008) and EPA (2005) guidelines require a minimum of 100 samples for 

accurate assessment of the EQC.  Data from multiple years can be pooled where there are <100 

samples provided local pollution conditions have not changed (NHMRC 2008).  Assuming conditions 

have not changed, data collected over three summers (since summer 2018–19) were pooled to yield 120 

samples.  

The median concentration of TTC derived from three years of pooled sampled was equal to the limit of 

detection (<10 CFU/100 mL; Table 22), meeting the EQG criterion.  Over the three sampling periods, 

there were 4 instances where TTC exceeded 21 CFU/100 mL, representing 3.3% of samples and 

meeting the EQG (Table 21 and Table 23).  

Table 21 Environmental Quality Guideline for thermotolerant coliform concentrations 

EQG 

Median TTC concentrations at sites at the boundary of the Observed Zone of Influence (OZI) 

are not to exceed 14 CFU/100 mL with no more than 10% of the samples exceeding 

21 CFU/100 mL as measured using the membrane filtration method 

Notes: 

1. OZI = Observed Zone of Influence; TTC = thermotolerant coliforms. 

2. TTC concentrations are measured using the membrane filtration method. 

Table 22 Median thermotolerant coliform concentration at the field monitoring sites for the 

Sepia Depression outlet for 2018–2021 

Sampling period Median (CFU/100 mL) Compliance (EQG) 

Dec 2018–Mar 2019 

Dec 2019–Mar 2020 

Dec 2020–Mar 2021 

(n=120) 

<10 

 

Note: 

1. Green (■) symbols indicate the Environmental Quality Criteria (EQC) were met; amber (■) and red (■) symbols 

represent an exceedance of the Environmental Quality Guideline (EQG) or Environmental Quality Standard (EQS), 

respectively. 
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Table 23 Thermotolerant coliform abundance for sites at the edge of the Sepia Depression 

SHEZ that exceeded concentrations of 21 CFU/100 mL 

Sampling 

season 

Date Site CFU/100 mL Compliance 

2018-

2019 

26/03/2019 SD27 130  

26/03/2019 SD28 150 

2019-

2020 

05/02/2020 SD30 40 

2020-

2021 

09/02/2021 SD30 30  

% total samples (n = 120) > 21 CFU/100 mL (EQG) = 3.3% 

 
Notes: 

1. Green (■) symbols indicate the Environmental Quality Criteria (EQC) were met; amber (■) and red (■) symbols 

represent an exceedance of the Environmental Quality Guideline (EQG) or Environmental Quality Standard (EQS), 

respectively. 

2. CFU = colony forming units; EQG = Environmental Quality Guideline. 

4.2 Toxic phytoplankton species 
Cell densities of toxic phytoplankton were below relevant Western Australian Shellfish Quality Assurance 

Program (WASQAP; DoF 2007) guidelines (Table 25; Appendix H) meeting the EQG for toxic 

phytoplankton species (Table 24). 

Table 24 Environmental Quality Guideline for toxic phytoplankton species 

EQG 

Cell counts of potentially toxic algae species at sites at the boundary of the SHEZ are not to 

exceed the WASQAP1 trigger concentrations for any of the following: 

• Alexandrium spp. (100 cells/L) 

• Gymnodinium spp. (1000 cells/L) 

• Karenia spp. (1000 cells/L) 

• Dinophysis spp. (500 cells/L) 

• Dinophysis acuminata (3000 cells/L) 

• Prorocentrum lima (500 cells/L) 

• Pseudo-nitzchia spp. (250 000 cells/L) 

• Gonyaulax cf. spinifera (100 cells/L) 

• Protoceratium reticulatum (Gonyaulax grindleyi) (500 cells/L) 

Note: 

1. Western Australian Shellfish Quality Assurance Program (WASQAP) Operations Manual (DoF 2007), as outlined in the 

Management Plan (BMT Oceanica 2014). 
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Table 25 Estimated cell densities of phytoplankton species known to produce toxins 

Date Site1 Species Estimated density WASQAP Guideline2 Compliance 

07/12/2020 SDR3 No toxic species detected - - Na 

SD31 No toxic species detected - - 

 

15/12/2020 SDR3 Pseudo-nitzschia "delicatissima" group 2720 250 000 Na 

SD26 Gymnodinium spp. 80 1000 

 
Pseudo-nitzschia "delicatissima" group 6880 250 000 

08/01/2021 SDR3 Pseudo-nitzschia "delicatissima" group 160 250 000 Na 

SD26 Pseudo-nitzschia "delicatissima" group 720 250 000 

 

28/01/2021 SDR3 No toxic species detected - - Na 

SD22 Gonyaulax spp. 80 100 

 

09/02/2021 SDR3 Gymnodinium spp. 80 1000 Na 

SD30 Pseudo-nitzschia "delicatissima" group 320 250 000 

 

22/02/2021 SDR3 No toxic species detected - - Na 

SD29 Gymnodinium spp. 160 1000 

 

04/03/2021 SDR3 Gymnodinium spp. 80 1000 Na 

Pseudo-nitzschia "delicatissima" group 320 250 000 

SD30 No toxic species detected - - 

 

19/03/2021 SDR3 Gymnodinium spp. 80 1000 Na 

SD30 Gymnodinium spp. 80  

 
Notes: 

1. Samples were analysed for one monitoring site and one reference site per sampling occasion. 

2. Western Australian Shellfish Quality Assurance Program (WASQAP) (DoH 2007). 

3. – = no toxic species detected, NA = not applicable. 

4. Green (■) symbols indicate the Environmental Quality Criteria (EQC) were met 
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4.3 Faecal streptococci (Enterococci spp.) 
Samples were collected eight times over the 2020–2021 summer monitoring period (yielding a total of 40 

samples) for streptococci analyses.  NHMRC guidelines and EPA (2005) require a minimum of 100 

samples over the monitoring period for accurate assessment of the EQC.  Data from multiple years can 

be pooled where there are less than 100 samples provided local pollution conditions have not changed 

(NHMRC 2008).  Assuming conditions have not changed, data from the past three summers were 

pooled to yield 120 samples.  

The 95th percentile of Enterococci spp. concentrations based on 120 samples was 2000 MPN/100 mL 

(Table 27), exceeding the EQG (Table 26) for primary contact recreation (200 MPN/100 mL) and 

triggering assessment against the EQS.  The 95th percentile of Enterococci spp. (2000 MPN/100 mL) 

also exceeded the EQS for primary contact recreation (500 MPN/100 mL) (Table 27).  

Table 26 Environmental quality criteria for contact recreation 

Primary EQG The 95th percentile of bacterial contact of marine waters should not 

exceed 200 Enterococci/100 mL 

Primary EQS The 95th percentile of bacterial contact of marine waters should not 

exceed 500 Enterococci/100 mL 

Secondary EQG The 95th percentile of bacterial contact of marine waters should not 

exceed 2000 Enterococci/100 mL 

 

Until 2013/14, primary contact recreation had been managed (albeit informally) against the ANZECC 

(1992) criteria (median Enterococci spp. concentrations <35 MPN/100 mL). Development of the MMP 

formalised the monitoring regime and updated the approach to the contemporary and best practice 

environmental quality management framework including adopting the EPA (2005) criteria (the 95th 

percentile Enterococci spp. concentration < 200 MPN/100 mL). The informal management boundaries 

that applied historically were not altered accordingly and exceedance of the EPA's recreational contact 

criteria is an artefact of the change of criteria.  The historical discharge footprint is unchanged, the 

exceedances are not indicative of an increased risk to Environmental Quality Objectives.  

Exceedance of the EQG and EQS for primary contact recreation was reported to the Department of 

Health and the Department of Water and Environmental Regulation (previously the Department of 

Environment Regulation and the Office of the Environmental Protection Authority) as per the SDOOL 

MMP (BMT Oceanica 2014).   

The 95th percentile of Enterococci spp. concentrations (2000 MPN/100 mL; Table 27) met the EQG for 

secondary recreation (≤2000 MPN/100 mL). 
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Table 27 The 95th percentile of Enterococci spp. concentrations at the boundary of the 

primary and secondary contact recreation zone for the Sepia Depression ocean outlet 

Date 95th percentile 

(MPN/100 mL) 

Environmental Quality Criteria Compliance 

Dec 2018 – Mar 2019 

Dec 2019 – Mar 2020 

Dec 2020 – Mar 2021 

2000 EQG 

(primary 

contact) 

95th percentile 

≤200 MPN/100 mL  

EQS 

(primary 

contact) 

95th percentile 

≤500 MPN/100 mL  

EQG 

(secondary 

contact) 

95th percentile 

≤2000 MPN/100 mL  

Notes: 

1. Green symbols (■) indicate Environmental Quality Guideline (EQG) were met, amber (■) and red (■) symbols 

represent an exceedance of the EQG and Environmental Quality Standard (EQS) respectively. 

4.4 Phytoplankton cell concentrations 
The median total phytoplankton cell concentration was 3 cells/mL (Table 29) and therefore the EQG 

(Table 28) was met.   

Table 28 Environmental Quality Guideline for phytoplankton cell count 

EQG 
Median total phytoplankton cell concentration for the area of concern should not exceed 

15 000 cells/mL 

 

Table 29 Phytoplankton cell densities collected at fixed monitoring sites for contact 

recreation down-current of the Sepia Depression outlet 

Date Site Total density (cells/mL) Compliance 

07/12/2020 SD1 1  

15/12/2020 SD9 2 

08/01/2021 SD9 4 

28/01/2021 SD7 1 

09/02/2021 SD3 15 

22/02/2021 SD13 2 

04/03/2021 SD14 7 

19/03/2021 SD15 4 

Median (all data) 3 
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5 Aesthetics 

Aesthetic quality was assessed fortnightly via a questionnaire completed by field personnel on eight 

occasions during the non-river flow period (Table 30).  On each occasion, the questionnaire was 

completed at one location on the post upgrade boundary down-current of the diffuser.  Water clarity 

around the outlet (mean LAC at 350 m from the diffuser, pooled from all days) was compared against 

water clarity at a greater distance from the outlet (mean LAC at 1500 m from the diffuser from all days 

pooled) to assess whether aesthetic differences exist.  Water Corporation also maintains a complaints 

register for the SDOOL program. 

Table 30 Environmental Quality Criteria for Recreation and Aesthetics 

Indicator Environmental Quality Criteria 

EQG EQS 

Nuisance 

organisms 

Macrophytes, phytoplankton scums, filamentous algal 

mats, blue-green algae and sewage fungus should 

not be present in excessive amounts 

There should be no overall 

decrease in the aesthetic 

water quality values of 

Cockburn Sound using 

direct measures of the 

community’s perception of 

aesthetic value. 

Faunal deaths There should be no reported incidents of large-scale 

deaths of marine organisms relating from unnatural 

causes. 

Water clarity The natural visual clarity of the water should not be 

reduced by more than 20% 

Colour The natural hue of the water should not be changed 

by more than ten points on the Munsell scale. 

Surface films Oil and petrochemicals should not be noticeable as a 

visible film on the water or detectable by odour. 

Surface debris Water surfaces should be free of floating debris, dust 

and other objectionable matter, including substances 

that cause foaming. 

Odour There should be no objectionable odour. 

Fish tainting 

substances 

Concentrations of contaminants will not exceed the 

aesthetics guidelines for fish tainting substances at 

the Shellfish Harvesting Safety Zone boundary. 

There should be no 

detectable tainting of edible 

fish harvested outside the 

Shellfish Harvesting Safety 

Zone boundary. 

 

The field surveys found algae/plant material visible on the surface on 50% of occasions (Table 31).  No 

dead marine organisms were visible on any occasion (Table 31).  There was noticeable colour variation 

on 25% of occasions (Table 31).  There were no films or oil on the surface on any sampling occasion. No 

floating debris was visible on the surface on any sampling occasion.  There was slight noticeable odour 

associated with the water on 37.5% of sampling occasion (Table 31).  There was no overall decrease in 

the aesthetic water quality values of Cockburn Sound using direct measures of the community’s 

perception of aesthetic value. 
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Mean LAC at 350 m from the ocean outlet (0.076 Log10/m) was slightly higher than at 1500 m distance 

from the outlet (0.071 Log10/m) meaning that light was more quickly attenuated at 350 m than 1500 m 

(Table 32).  Overall water clarity was reduced by ~9% and therefore the EQG that the natural visual 

clarity of the water should not be reduced by more than 20% was met.   

Fish tainting substances in the comprehensive TWW characterisation sample collected on 

22 February 2021 did not exceed the EPA (2005) aesthetic guidelines for fish tainting substances (Table 

33).  Hexachlorocyclopentadiene and 2, 4 dichlorophenol concentrations in the TWW sample were below 

the limit of reporting, however the limit of reporting was greater than the aesthetic guideline for fish 

tainting substances.  Any potential exceedance would be considered negligible after initial dilution.  
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Table 31 Aesthetic observations and measurements near the Sepia Depression ocean outlet from December 2020 to March 2021 

Date Site Algae/plant material visible 

on surface? 

Dead marine 

organisms visible? 

Secchi depth 

(m) 

Noticeable colour 

variation? 

Oil or other films 

on the surface? 

Floating debris 

visible on the 

surface? 

Noticeable odour 

associated with the 

water? 

07/12/2020 SD3 Yes, Seagrass No 7.3 No No No No 

15/12/2020 SD8 Yes, Seagrass No 10 Yes No No Yes 

08/01/2021 SD14 Yes, Seagrass No >14 No No No Yes (slight) 

28/01/2021 SD8 No No 11 Yes (slight) No No Yes (slight) 

09/02/2021 SD2 No No 10 No No No Yes (slight) 

22/02/2021 SD12 No No 7.7 No No No No 

04/03/2021 SD15 No No 8.3 No No No No 

19/03/2021 SD13 Yes, Phytoplankton No 13 No No No No 
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Table 32 Light attenuation coefficient at sites 350 m and 1500 m from the Sepia Depression 

ocean outlet from December 2020 to March 2021 

Date Light attenuation coefficient (Log10/m) 

350 m (site SDT-350 m) 1500 m (site SDT – 1500 m) 

07/12/2020 0.071 0.071 

15/12/2020 0.070 0.069 

08/01/2021 0.078 0.071 

28/01/2021 0.073 0.068 

09/02/2021 0.076 0.066 

22/02/2021 0.075 0.075 

04/03/2021 0.087 0.076 

19/03/2021 0.080 0.076 

Mean 0.076 0.071 

 

Table 33 EPA (2005) guidelines for fish tainting substances and parameters measured on 

22 February 2021 in the SDOOL wastewater stream 

Parameter (µg/L) Aesthetics guidelines 2020/2021 treated wastewater 

sampling 

Metals and Metalloids 

Copper (Cu) 1000 12 

Zinc (Zn) 5000 53 

Phenols  

Phenol 300 <10 

2,4 – Dichlorophenol 0.3 <10 

2,4,6 – Trichlorophenol 2 <20 

Pentachlorophenol (PCP) 30 <20 

Chlorinated hydrocarbons  

Hexachlorocyclopentadiene 1 <20 

Ethers 

Nitrobenzene 30 <20 
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Parameter (µg/L) Aesthetics guidelines 2020/2021 treated wastewater 

sampling 

BTEX 

Toluene 250 <1 

Ethylbenzene 250 <1 

PAHs 

Naphthalene 1000 0.02 

Acenaphthene 20 <0.01 

Note: 

1. BTEX = Benzene, toluene, ethylbenzene and xylene; PAHs = polycyclic aromatic hydrocarbons. 

2. Bold numbers are where the limit of reporting is greater than the guideline. 
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6 Shoreline monitoring 

6.1 Thermotolerant coliforms 
TTC were sampled at eight shoreline monitoring sites eight times over the 2020–2021 summer period 

(yielding a total of 64 samples).  NHMRC (2008) guidelines and EPA (2005) recommend that a minimum 

of 100 samples is needed for accurate assessment of the EQG.  Data from multiple years can be pooled 

where there are <100 samples provided local pollution conditions have not changed (NHRMC 2008).  

However, this is the first year that these sites were sampled, and there is only 1 year’s data available. 

The shoreline sites are not formally assessed against the EQC but the median and 90th percentile TTC 

concentrations derived from the 64 samples were less at the limit of detection (<10 CFU/100 mL; Table 

34, Appendix G) and less than 14 and 21 CFU/100 mL criteria, respectively meeting the EQG (Table 21).  

Median TTC concentrations at 0, 100 and 350m down current of the diffuser were 480, 555 and 

7.5 MPN/100 mL, respectively.  All other distances had median concentrations of 5 CFU/100 mL (the 

proxy concentrations below the LoR) (Figure 11). 

Table 34 Median and 90th percentile of thermotolerant coliform concentrations at the 
shoreline monitoring sites for the Sepia Depression outlet for 2020–2021 and 
comparison to the EQG 

Sampling period Median (CFU/100 mL) 90th percentile Compliance (EQG) 

Dec 2020–Mar 2021 <10 <10 
 

Notes: 

1. Green symbols (■) indicate the Environmental Quality Criteria (EQC) were met, amber (■) and red (■) symbols 

represent an exceedance of the Environmental Quality Guideline (EQG) and Environmental Quality Standard (EQS), 

respectively. 

2. Thermotolerant coliform results below the analytical detection limit (<10 CFU/100 mL) were halved (=5 CFU/100 mL) to 

calculate the median and 90th percentile. 

3. Environmental Quality Criteria are based on EPA (2017). 

6.2 Faecal streptococci (Enterococci spp.) 
Samples were collected eight times at eight shoreline monitoring sites over the 2020–2021 summer 

monitoring period (yielding a total of 64 samples) for faecal streptococci analyses.  NHMRC guideline 

and EPA (2005) recommend a minimum of 100 samples over the monitoring period are required for 

accurate assessment of the EQC.  Data from multiple years can be pooled where there are less than 

100 samples provided local pollution conditions have not changed (NHMRC 2008).  However, this was 

the first year that these sites were samples, and there is only 1 year’s data available. 

Shoreline sites are not formally assessed against the EQC but over the 2020–2021 summer monitoring 

period, the 95th percentile of Enterococci spp. concentrations at the shoreline monitoring sites for the 

Sepia Depression ocean outlets was <10 MPN/100 mL (Table 35), and met both the primary (<200) and 

secondary (<2000 Enterococci spp./100mL) contact recreation EQG criteria (Table 26) in water were 

met.   

Median Enterococci spp. concentrations were 0, 100, 350 and 1000 m down current of the diffuser were 

87.5, 3500, 330 and 15 MPN/100 mL, respectively.  All other distances had median concentrations of 

5 MPN/100 mL (the proxy for concentrations below the LoR) (Figure 11). 
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Table 35 The 95th percentile of Enterococci spp. concentrations at the shoreline monitoring 
sites for the Sepia Depression ocean outlets 

Sampling period 
95th percentile 
(MPN/100 mL) 

Compliance 

Primary contact Secondary contact 

Dec 2020–Mar 2021 5 
  

Notes: 

1. MPN = most probable number of Enterococci spp. 

2. Enterococci spp. concentrations below the analytical detection limit (<10 Enterococci spp. MN/100 mL) were halved 

(=5 MPN/100 mL) to calculate the 95th percentile. 

3. Green symbols (■) indicate the Environmental Quality Criteria (EQC) were met; amber (■) and red (■) symbols 

represent an exceedance of the Environmental Quality Guideline (EQG) and Environmental Quality Standard (EQS), 

respectively. 

4. Environmental Quality Criteria (EQC) based on EPA (2017) water quality guidelines for recreation waters. 

 

 

Notes: 

1. Error bars represent ±95% confidence intervals 

Figure 11 Median a) TTC and b) Enterococci spp. at 0, 100, 350, 1000, 1500 and 2000 metres 
from the Sepia Depression outlet from December 2020 to March 2021.   
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Appendices 

The following Appendices are available from Water Corporation on request: 
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Appendix A Analytical laboratories and methods 



Analytical Laboratories  
Analytes determined and analytical laboratories used for treated wastewater 

characterisation 

 

Analytes 
Analytical 
Laboratory 

Analytical Method 
Reporting 
Limit 

Unit 

Microbiological 

E.coli 
PathWest Laboratory 
Medicine WA 

Membrane filtration 
Dilution 

dependent(1) 

CFU 

100 mL-1 

Enterococci 
PathWest Laboratory 
Medicine WA 

Membrane filtration 
Dilution 

dependent(1) 

MPN 

100 mL-1 

Nutrients 

Ortho-phosphate 
Murdoch University 
Marine and 
Freshwater Research 
Laboratory (MAFRL) 

and/or  

Chem Centre 

Lachat-Automated Flow 

Injection Analyser (4100) 
2(2) g P L-1  

Ammonia 
Lachat-Automated Flow 

Injection Analyser (2000) 
3(2) g N L-1 

Nitrate + Nitrite 
Lachat-Automated Flow 

Injection Analyser (2100) 
2(2) g N L-1 

Total Nitrogen 
Lachat-Automated Flow 
Injection Analyser (2700) 

50(2) g N L-1 

Total Phosphorus 
Lachat-Automated Flow 

Injection Analyser (4700) 
5(2) g P L-1 

Metals and Metalloids 

Arsenic filtered National 
Measurement 
Institute (NMI) 

Inductively coupled plasma 
mass spectrometry and 
inductively coupled plasma 
atomic emission 
spectrometry (NT2.47.251) 

1 g L-1 

Arsenic total NT2.47.251 1 g L-1 

Cadmium filtered Inductively coupled plasma 

mass spectrometry and 
inductively coupled plasma 
atomic emission 
spectrometry (NT2.47) 

0.1 g L-1 

Cadmium total NT2.47 0.1 g L-1 

Chromium filtered NT2.47 2 g L-1 

Chromium total NT2.47 2 g L-1 

Copper filtered NT2.47 1 g L-1 

Copper total NT2.47 1 g L-1 

Lead filtered NT2.47 1 g L-1 

Lead total NT2.47 1 g L-1 

Mercury filtered Inductively coupled plasma 
mass spectrometry and 
inductively coupled plasma 
atomic emission 
spectrometry (NT2.47.244) 

0.1 g L-1 

Mercury total NT2.47.244 0.1 g L-1 

Nickel filtered NT2.47 2 g L-1 

Nickel total NT2.47 2 g L-1 

Selenium filtered NT2.47.251 1 g L-1 

Selenium total NT2.47 1 g L-1 

Silver filtered NT2.47 0.8 g L-1 

Silver total NT2.47 0.8 g L-1 

Zinc filtered NT2.47 2 g L-1 

Zinc total NT2.47 2 g L-1 
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This document may not be reproduced except in full. 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Marine and Freshwater 
Research Laboratory 
Environmental Science   

Tel: 08 93602907  Address: 90 South St, Murdoch, WA, 6150 
 

Accreditation Number: 10603 
Accredited for compliance with ISO/IEC 17025 ‐ Testing. 
The results of the tests, calibrations and/or 
measurements included is this document are traceable 
to Australian/national standards. 

WATER QUALITY DATA
Contact: Martin Lourey Date of Issue: 26/02/2021
Customer: BMT Date Received: 9/02/2021
Address: Level 4/20 Parkland Rd, Osborne Park, WA 6017 Our Reference: PLSD21-3

Your Reference: 1120_06_PLOOM 7.6 Sepia Depression

METHOD Sampling 2000 4100 2100 3000 3000
SAMPLE CODE Date AMMONIA ORTHO-P NO3+NO2 CHLOROPHYLL'a' PHAEOPHYTIN'a'

µg.N/L µg.P/L µg.N/L µg/L µg/L
Reporting Limit <3 <2 <2 <0.1 <0.2

Analysis Date
File

SDT-0 9/02/2021 59 12 16 0.4 <0.2
SDT-100 9/02/2021 71 15 36 0.5 <0.2
SDT-350 9/02/2021 60 12 15 0.3 <0.2

SDT-1000 9/02/2021 4 4 8 0.4 <0.2
SDT-1500 9/02/2021 <3 4 12 0.6 <0.2

SDR1 9/02/2021 3 4 10 0.5 <0.2
SDR2 9/02/2021 7 5 14 0.5 <0.2
SDR3 9/02/2021 8 5 19 0.4 0.3
SDR4 9/02/2021 7 4 16 0.5 <0.2

Note: For results for compliance purposes uncertainity of measurement (MU) will sometimes affect the interpretation whether the result passes or fails the compliance limit.
         Tables for measurement uncertainity are available online at www.mafrl.murdoch.edu.au

2102180221021201
12/02/2021 18/02/2021

Signatory: Jamie Woodward
Date: 26/02/2021

The results only apply to the sample tested.
Spare test items will be held for two months unless otherwise requested.

Page 1 of 1
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Appendix H Phytoplankton results  



Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 5/01/2021 Date Reported

Stuart Helleren
Dalcon Environmental

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01578
DE01578.R0
6/02/2021

Accredited for compliance with ISO/IEC 17025 - Testing.
NATA accredited laboratory 20077.

These results apply only to the sample(s) as received and tested.
This report may only be reproduced in full.

Dr Stuart Helleren
Principal/Senior Scientist

CLIENT DETAILS LABORATORY DETAILS

COMMENTS

SIGNATORY

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
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Analytical Report
Report DE01578.R0

Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 5/01/2021 Date Reported

DE01578.R0
6/02/2021

Sample preserved with Lugol's Iodine Solution (by Client).
Preservation adequate.
Sample integrity intact.

Sample analysed using method DE-AM-03 (version 25/0.5). Limit of Reporting = 80 cells L-1

Suffix (PT) = potential toxin producer
Suffix (t) = trichome/filamentSuffix (unknown) = unidentifiable to genus level

Where (PT) is indicated next to a genus, it should be noted that not all (and, in most cases, only a few) species within that genus are 
responsible for producing these compounds.

No exceedances of WASQAP (2015)/MBMMP (2016) Trigger Values.

Purchase Order:  NA

Sample Description:  
DE01578.1 - DE01578.3:  Sample clear and colourless.

Sample Notes:

Dalcon Environmental
Stuart Helleren

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01578

LABORATORY COMMENTS

OTHER COMMENTS

CLIENT DETAILS LABORATORY DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
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Analytical Report
Report DE01578.R0

DE Sample Number
Sample Type
Client Sample Desc.
Sample Date

Analysis Date
Chamber Type
Chamber Volume
Concentration Facto
Units
LOR

Abund. % Abund. % Abund. %
Bacillariophyceae 800 7.41 560 100.00 720 12.16
Achnanthidium 80 0.74
Amphora spp. 160 28.57 80 1.35
Chaetoceros spp. 400 3.70
Cocconeis spp. 240 4.05
Cylindrotheca spp. 80 1.35
Licmophora spp. 80 0.74 80 14.29
Navicula spp. 80 0.74 240 4.05
Nitzschia spp. 80 0.74 240 42.86
Tryblionella spp. 80 0.74 80 14.29 80 1.35
Cyanobacteria 10000 92.59 5200 87.84
Trichodesmium erythraeum 10000 92.59 5200 87.84

10800 100 560 100 5920 100

DE01578.3

NA
25 ml
TPC

Marine
DE01578.1 DE01578.2

Marine Marine

25 ml 25 ml

27/01/2021 27/01/2021

7/12/2020 7/12/2020
SDR3 SD1

Test Method:  DE-AM-03
27/01/2021

SD31
7/12/2020

NA NA

TPC TPC

TOTAL

Cells L-1 Cells L-1

80 80

Taxon

Analytical Results

80
Cells L-1

SAMPLE DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
Page 3 of 3



Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 5/01/2021 Date Reported

Stuart Helleren
Dalcon Environmental

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01580
DE01580.R0
6/02/2021

Accredited for compliance with ISO/IEC 17025 - Testing.
NATA accredited laboratory 20077.

These results apply only to the sample(s) as received and tested.
This report may only be reproduced in full.

Dr Stuart Helleren
Principal/Senior Scientist

CLIENT DETAILS LABORATORY DETAILS

COMMENTS

SIGNATORY

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
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Analytical Report
Report DE01580.R0

Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 5/01/2021 Date Reported

DE01580.R0
6/02/2021

Sample preserved with Lugol's Iodine Solution (by Client).
Preservation adequate.
Sample integrity intact.

Sample analysed using method DE-AM-03 (version 25/0.5). Limit of Reporting = 80 cells L-1

Suffix (PT) = potential toxin producer
Suffix (t) = trichome/filamentSuffix (unknown) = unidentifiable to genus level

Where (PT) is indicated next to a genus, it should be noted that not all (and, in most cases, only a few) species within that genus are 
responsible for producing these compounds.

No exceedances of WASQAP (2015)/MBMMP (2016) Trigger Values.

Purchase Order:  NA

Sample Description:  
DE01580.1 - DE01580.3:  Sample clear and colourless.

Sample Notes:

Dalcon Environmental
Stuart Helleren

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01580

LABORATORY COMMENTS

OTHER COMMENTS

CLIENT DETAILS LABORATORY DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
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mailto:stuart.helleren@dalconenvironmental.com.au
mailto:stuart.helleren@dalconenvironmental.com.au
mailto:stuart.helleren@dalconenvironmental.com.au
mailto:stuart.helleren@dalconenvironmental.com.au
mailto:stuart.helleren@dalconenvironmental.com.au
mailto:stuart.helleren@dalconenvironmental.com.au
mailto:stuart.helleren@dalconenvironmental.com.au
mailto:stuart.helleren@dalconenvironmental.com.au


Analytical Report
Report DE01580.R0

DE Sample Number
Sample Type
Client Sample Desc.
Sample Date

Analysis Date
Chamber Type
Chamber Volume
Concentration Facto
Units
LOR

Abund. % Abund. % Abund. %
Bacillariophyceae 5600 100.00 2160 96.43 46400 85.67
Achnanthes spp. 80 0.15
Aulacoseira spp. 240 0.44
Chaetoceros spp. 2640 47.14 1360 60.71 37440 69.13
Cocconeis spp. 80 1.43 80 3.57
Cylindrotheca spp. 640 1.18
Dactyliosolen spp. 160 0.30
Diploneis 80 0.15
Licmophora spp. 80 1.43 80 0.15
Navicula spp. 80 1.43 320 0.59
Nitzschia spp. 160 7.14 480 0.89
Pseudo-nitzschia "delicatissima" group (PT) 2720 48.57 480 21.43 6880 12.70
Tryblionella spp. 80 3.57
Cyanobacteria 7520 13.88
Trichodesmium erythraeum 7520 13.88
Dinophyceae 80 3.57 240 0.44
Gymnodinium spp. 80 0.15
Prorocentrum sigmoides 80 3.57 160 0.30

5600 100 2240 100 54160 100

DE01580.3

NA
25 ml
TPC

Marine
DE01580.1 DE01580.2

Marine Marine

25 ml 25 ml

28/01/2021 28/01/2021

15/12/2020 15/12/2020
SDR3 SD9

Test Method:  DE-AM-03
28/01/2021

SD26
15/12/2020

NA NA

TPC TPC

TOTAL

Cells L-1 Cells L-1

80 80

Taxon

Analytical Results

80
Cells L-1

SAMPLE DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
Page 3 of 3



Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 14/01/2021 Date Reported

stuart.helleren@dalconenvironmental.com.au

DE01596
DE01596.R0
6/02/2021

Accredited for compliance with ISO/IEC 17025 - Testing.
NATA accredited laboratory 20077.

These results apply only to the sample(s) as received and tested.
This report may only be reproduced in full.

Dr Stuart Helleren
Principal/Senior Scientist

Stuart Helleren
Dalcon Environmental

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616

CLIENT DETAILS LABORATORY DETAILS

COMMENTS

SIGNATORY

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

11/05/2021
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Analytical Report
Report DE01596.R0

Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 14/01/2021 Date Reported

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01596

Dalcon Environmental
Stuart Helleren

DE01596.R0
6/02/2021

Sample preserved with Lugol's Iodine Solution (by Client).
Preservation adequate.
Sample integrity intact.

Sample analysed using method DE-AM-03 (version 25/0.5). Limit of Reporting = 80 cells L-1

Suffix (PT) = potential toxin producer
Suffix (t) = trichome/filamentSuffix (unknown) = unidentifiable to genus level

Where (PT) is indicated next to a genus, it should be noted that not all (and, in most cases, only a few) species within that genus are 
responsible for producing these compounds.

No exceedances of WASQAP (2015)/MBMMP (2016) Trigger Values.

Purchase Order:  NA

Sample Description:  
DE01596.1 - DE01596.3:  Sample clear and colourless.

Sample Notes:

LABORATORY COMMENTS

OTHER COMMENTS

CLIENT DETAILS LABORATORY DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

11/05/2021
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Analytical Report
Report DE01596.R0

DE Sample Number
Sample Type
Client Sample Desc.
Sample Date

Analysis Date
Chamber Type
Chamber Volume
Concentration Facto
Units
LOR

Abund. % Abund. % Abund. %
Bacillariophyceae 2320 90.63 4160 92.86 12480 95.71
Amphora spp. 80 1.79
Cerataulina spp. 1040 40.63 3200 71.43 1440 11.04
Chaetoceros spp. 1040 40.63 480 3.68
Cylindrotheca spp. 80 3.13 80 1.79 80 0.61
Licmophora spp. 80 1.79
Navicula spp. 320 7.14
Nitzschia spp. 80 1.79 160 1.23
Pseudo-nitzschia "delicatissima" group (PT) 160 6.25 160 3.57 720 5.52
Rhizosolenia spp. 160 3.57
Thalassiosira spp. 9600 73.62
Dinophyceae 240 9.38 320 7.14 560 4.29
Ceratium lineatum 80 1.79
Gymnodinium spp. 80 1.79
Prorocentrum dentatum 80 3.13 160 3.57 320 2.45
Prorocentrum sigmoides 160 6.25 240 1.84

2560 100 4480 100 13040 100

NA NA

TPC TPC

TOTAL

Cells L-1 Cells L-1

80 80

Taxon

Analytical Results

80
Cells L-1

DE01596.1 DE01596.2
Marine Marine

25 ml 25 ml

3/02/2021 3/02/2021

8/01/2021 8/01/2021
SDR3 SD9

Test Method:  DE-AM-03
3/02/2021

SD26
8/01/2021

DE01596.3

NA
25 ml
TPC

Marine

SAMPLE DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

11/05/2021
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Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 2/02/2021 Date Reported

stuart.helleren@dalconenvironmental.com.au

DE01626
DE01626.R0
6/02/2021

Accredited for compliance with ISO/IEC 17025 - Testing.
NATA accredited laboratory 20077.

These results apply only to the sample(s) as received and tested.
This report may only be reproduced in full.

Dr Stuart Helleren
Principal/Senior Scientist

Stuart Helleren
Dalcon Environmental

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616

CLIENT DETAILS LABORATORY DETAILS

COMMENTS

SIGNATORY

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
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Analytical Report
Report DE01626.R0

Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 2/02/2021 Date Reported

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01626

Dalcon Environmental
Stuart Helleren

DE01626.R0
6/02/2021

Sample preserved with Lugol's Iodine Solution (by Client).
Preservation adequate.
Sample integrity intact.

Sample analysed using method DE-AM-03 (version 25/0.5). Limit of Reporting = 80 cells L-1

Suffix (PT) = potential toxin producer
Suffix (t) = trichome/filamentSuffix (unknown) = unidentifiable to genus level

Where (PT) is indicated next to a genus, it should be noted that not all (and, in most cases, only a few) species within that genus are 
responsible for producing these compounds.

No exceedances of WASQAP (2015)/MBMMP (2016) Trigger Values.

Purchase Order:  NA

Sample Description:  
DE01626.1 - DE01626.3:  Sample clear and colourless.

Sample Notes:

LABORATORY COMMENTS

OTHER COMMENTS

CLIENT DETAILS LABORATORY DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
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Analytical Report
Report DE01626.R0

DE Sample Number
Sample Type
Client Sample Desc.
Sample Date

Analysis Date
Chamber Type
Chamber Volume
Concentration Facto
Units
LOR

Abund. % Abund. % Abund. %
Bacillariophyceae 1440 90.00 480 66.67 720 27.27
Cerataulina spp. 240 15.00
Chaetoceros spp. 320 20.00
Cocconeis spp. 80 11.11 80 3.03
Cylindrotheca spp. 400 25.00 160 22.22 160 6.06
Guinardia spp. 80 5.00
Licmophora spp. 80 5.00 80 3.03
Navicula spp. 80 5.00 80 11.11 160 6.06
Nitzschia spp. 240 15.00 160 22.22 240 9.09
Cyanobacteria 1600 60.61
Trichodesmium erythraeum 1600 60.61
Dinophyceae 80 5.00 160 22.22 320 12.12
Ceratium furca 80 5.00 240 9.09
Gonyaulax spp. 80 3.03
Gymnodinium spp. 160 22.22
Prasinophyceae 80 5.00 80 11.11
Tetraselmis spp. 80 5.00 80 11.11

1600 100 720 100 2640 100

NA NA

TPC TPC

TOTAL

Cells L-1 Cells L-1

80 80

Taxon

Analytical Results

80
Cells L-1

DE01626.1 DE01626.2
Marine Marine

25 ml 25 ml

3/02/2021 3/02/2021

28/01/2021 28/01/2021
SDR3 SD7

Test Method:  DE-AM-03
3/02/2021

SD22
28/01/2021

DE01626.3

NA
25 ml
TPC

Marine

SAMPLE DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/02/2021
Page 3 of 3



Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 15/02/2021 Date Reported

Stuart Helleren
Dalcon Environmental

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01641
DE01641.R0
5/03/2021

Accredited for compliance with ISO/IEC 17025 - Testing.
NATA accredited laboratory 20077.

These results apply only to the sample(s) as received and tested.
This report may only be reproduced in full.

Dr Stuart Helleren
Principal/Senior Scientist

CLIENT DETAILS LABORATORY DETAILS

COMMENTS

SIGNATORY

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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Analytical Report
Report DE01641.R0

Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 15/02/2021 Date Reported

DE01641.R0
5/03/2021

Sample preserved with Lugol's Iodine Solution (by Client).
Preservation adequate.
Sample integrity intact.

Sample analysed using method DE-AM-03 (version 25/0.5). Limit of Reporting = 80 cells L-1

Suffix (PT) = potential toxin producer
Suffix (t) = trichome/filamentSuffix (unknown) = unidentifiable to genus level

Where (PT) is indicated next to a genus, it should be noted that not all (and, in most cases, only a few) species within that genus are 
responsible for producing these compounds.

No exceedances of WASQAP (2015)/MBMMP (2016) Trigger Values.

Purchase Order:  NA

Sample Description:  
DE01641.1 - DE01641.3:  Sample clear and colourless.

Sample Notes:

Dalcon Environmental
Stuart Helleren

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01641

LABORATORY COMMENTS

OTHER COMMENTS

CLIENT DETAILS LABORATORY DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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Analytical Report
Report DE01641.R0

DE Sample Number
Sample Type
Client Sample Desc.
Sample Date

Analysis Date
Chamber Type
Chamber Volume
Concentration Facto
Units
LOR

Abund. % Abund. % Abund. %
Bacillariophyceae 7920 70.21 5520 35.75 5040 7.89
Achnanthes spp. 80 0.13
Amphora spp. 80 0.52 320 0.50
Bacteriastrum spp. 240 2.13
Cerataulina spp. 240 2.13 320 2.07 320 0.50
Chaetoceros spp. 4560 40.43 2640 17.10 2240 3.51
Climacodium spp. 80 0.52
Corethron spp. 160 0.25
Cyclotella spp. 80 0.71
Cylindrotheca spp. 560 4.96 400 2.59 80 0.13
Dactyliosolen spp. 160 0.25
Eucampia  spp. 320 2.07
Fragilaria spp. 80 0.52
Licmophora spp. 160 1.42 160 1.04 160 0.25
Navicula spp. 160 1.42 160 1.04 320 0.50
Nitzschia spp. 1360 12.06 960 6.22 720 1.13
Pseudo-nitzschia "delicatissima" group (PT) 320 0.50
Rhizosdolenia spp. 560 4.96 240 1.55 80 0.13
Rhopalodia spp. 80 0.13
Synedra spp. 80 0.52
Cyanobacteria 3040 26.95 9920 64.25 58480 91.60
Trichodesmium erythraeum 3040 26.95 9920 64.25 58480 91.60
Dinophyceae 320 2.84 320 0.50
Ceratium furca 80 0.71 80 0.13
Ceratium lineatum 80 0.13
Ceratium trichoceros 80 0.13
Gymnodinium spp. 80 0.71
Prorocentrum sigmoides 80 0.71 80 0.13
Protoperidinium spp. 80 0.71

11280 100 15440 100 63840 100

DE01641.3

NA
25 ml
TPC

Marine
DE01641.1 DE01641.2

Marine Marine

25 ml 25 ml

18/02/2021 18/02/2021

9/02/2021 9/02/2021
SDR3 SD3

Test Method:  DE-AM-03
18/02/2021

SD30
9/02/2021

NA NA

TPC TPC

TOTAL

Cells L-1 Cells L-1

80 80

Taxon

Analytical Results

80
Cells L-1

SAMPLE DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

6/03/2021
Page 3 of 3



Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 5/03/2021 Date Reported

Stuart Helleren
Dalcon Environmental

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01671
DE01671.R0
21/03/2021

Accredited for compliance with ISO/IEC 17025 - Testing.
NATA accredited laboratory 20077.

These results apply only to the sample(s) as received and tested.
This report may only be reproduced in full.

Dr Stuart Helleren
Principal/Senior Scientist

CLIENT DETAILS LABORATORY DETAILS

COMMENTS

SIGNATORY

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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Analytical Report
Report DE01671.R0

Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 5/03/2021 Date Reported

DE01671.R0
21/03/2021

Sample preserved with Lugol's Iodine Solution (by Client).
Preservation adequate.
Sample integrity intact.

Sample analysed using method DE-AM-03 (version 25/0.5). Limit of Reporting = 80 cells L-1

Suffix (PT) = potential toxin producer
Suffix (t) = trichome/filamentSuffix (unknown) = unidentifiable to genus level

Where (PT) is indicated next to a genus, it should be noted that not all (and, in most cases, only a few) species within that genus are 
responsible for producing these compounds.

No exceedances of WASQAP (2015)/MBMMP (2016) Trigger Values.

Purchase Order:  NA

Sample Description:  
DE01671.1 - DE01671.3:  Sample clear and colourless.

Sample Notes:

Dalcon Environmental
Stuart Helleren

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01671

LABORATORY COMMENTS

OTHER COMMENTS

CLIENT DETAILS LABORATORY DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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Analytical Report
Report DE01671.R0

DE Sample Number
Sample Type
Client Sample Desc.
Sample Date

Analysis Date
Chamber Type
Chamber Volume
Concentration Facto
Units
LOR

Abund. % Abund. % Abund. %
Bacillariophyceae 1680 70.00 1600 68.97 1760 26.19
Achnanthidium spp. 240 10.34
Amphora spp. 80 3.45 80 1.19
Cerataulina spp. 320 13.33
Chaetoceros peruvianus 80 3.45
Climacodium spp. 400 16.67
Cocconeis spp. 160 6.67 80 3.45 160 2.38
Cyclotella spp. 80 1.19
Cylindrotheca spp. 160 6.67 560 24.14 320 4.76
Dactyliosolen spp. 80 3.45
Grammatophora spp. 240 3.57
Gyrosigma fasciola 80 3.33
Licmophora spp. 80 3.33 80 3.45 160 2.38
Navicula spp. 240 10.00 160 6.90 160 2.38
Nitzschia spp. 160 6.67 80 3.45 480 7.14
Podocystis spp. 80 1.19
Tryblionella spp. 80 3.33 160 6.90
Cyanobacteria 4480 66.67
Trichodesmium erythraeum 4480 66.67
Dinophyceae 720 30.00 720 31.03 480 7.14
Ceratium furca 240 10.00 240 10.34 160 2.38
Ceratium lineatum 80 3.33
Ceratium trichoceros 80 3.33 80 1.19
Gymnodinium spp. 320 13.79 160 2.38
Prorocentrum sigmoides 320 13.33 160 6.90 80 1.19

2400 100 2320 100 6720 100

DE01671.3

NA
25 ml
TPC

Marine
DE01671.1 DE01671.2

Marine Marine

25 ml 25 ml

10/03/2021 10/03/2021

22/02/2021 22/02/2021
SDR3 SD13

Test Method:  DE-AM-03
10/03/2021

SD29
22/02/2021

NA NA

TPC TPC

TOTAL

Cells L-1 Cells L-1

80 80

Taxon

Analytical Results

80
Cells L-1

SAMPLE DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

21/03/2021
Page 3 of 3



Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 19/03/2021 Date Reported

stuart.helleren@dalconenvironmental.com.au

DE01699
DE01699.R0
2/04/2021

Accredited for compliance with ISO/IEC 17025 - Testing.
NATA accredited laboratory 20077.

These results apply only to the sample(s) as received and tested.
This report may only be reproduced in full.

Dr Stuart Helleren
Principal/Senior Scientist

Stuart Helleren
Dalcon Environmental

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616

CLIENT DETAILS LABORATORY DETAILS

COMMENTS

SIGNATORY

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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Analytical Report
Report DE01699.R0

Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 19/03/2021 Date Reported

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01699

Dalcon Environmental
Stuart Helleren

DE01699.R0
2/04/2021

Sample preserved with Lugol's Iodine Solution (by Client).
Preservation adequate.
Sample integrity intact.

Sample analysed using method DE-AM-03 (version 25/0.5). Limit of Reporting = 80 cells L-1

Suffix (PT) = potential toxin producer
Suffix (t) = trichome/filamentSuffix (unknown) = unidentifiable to genus level

Where (PT) is indicated next to a genus, it should be noted that not all (and, in most cases, only a few) species within that genus are 
responsible for producing these compounds.

No exceedances of WASQAP (2015)/MBMMP (2016) Trigger Values.

Purchase Order:  NA

Sample Description:  
DE01699.1 - DE01699.3:  Sample clear and colourless.

Sample Notes:

LABORATORY COMMENTS

OTHER COMMENTS

CLIENT DETAILS LABORATORY DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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Analytical Report
Report DE01699.R0

DE Sample Number
Sample Type
Client Sample Desc.
Sample Date

Analysis Date
Chamber Type
Chamber Volume
Concentration Facto
Units
LOR

Abund. % Abund. % Abund. %
Bacillariophyceae 5920 92.50 2320 32.95 2720 100.00
Bacteriastrum spp. 320 4.55 560 20.59
Cerataulina spp. 400 6.25 640 9.09 480 17.65
Chaetoceros peruvianus 80 1.25
Chaetoceros spp. 2960 46.25 160 2.27
Climacodium spp. 320 4.55
Cylindrotheca spp. 160 2.50
Dactyliosolen spp. 320 4.55
Nitzschia spp. 1200 18.75 160 2.27 560 20.59
Pseudo-nitzschia "delicatissima" group (PT) 320 5.00
Rhizosolenia spp. 800 12.50 160 2.27 1120 41.18
Rhizosolenia stolterfothii 160 2.27
Synedra spp. 80 1.14
Cyanobacteria 3600 51.14
Trichodesmium erythraeum 3600 51.14
Dinophyceae 480 7.50 720 10.23
Ceratium furca 240 3.75 640 9.09
Ceratium lineatum 80 1.14
Gymnodinium spp. 80 1.25
Gyrodinium spirale 80 1.25
Prorocentrum sigmoides 80 1.25
Prasinophyceae 400 5.68
Prasionophytes (unkown) 400 5.68

6400 100 7040 100 2720 100

NA NA

TPC TPC

TOTAL

Cells L-1 Cells L-1

80 80

Taxon

Analytical Results

80
Cells L-1

DE01699.1 DE01699.2
Marine Marine

25 ml 25 ml

31/03/2021 31/03/2021

4/03/2021 4/03/2021
SDR3 SD14

Test Method:  DE-AM-03
31/03/2021

SD30
4/03/2021

DE01699.3

NA
25 ml
TPC

Marine

SAMPLE DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au

2/04/2021
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Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 1/04/2021 Date Reported

Stuart Helleren
Dalcon Environmental

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01716
DE01716.R0
5/05/2021

Accredited for compliance with ISO/IEC 17025 - Testing.
NATA accredited laboratory 20077.

These results apply only to the sample(s) as received and tested.
This report may only be reproduced in full.

Dr Stuart Helleren
Principal/Senior Scientist

CLIENT DETAILS LABORATORY DETAILS

COMMENTS

SIGNATORY

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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Analytical Report
Report DE01716.R0

Contact Martin Loury Principal
Client BMT Laboratory
Address Address

Telephone (08) 6272 0000
Facsimile Telephone
Email martin.lourey@bmtoceanica.com.au Email

Project PLOOM Dalcon Environmental Reference
Samples 3 Report Number
Date Received 1/04/2021 Date Reported

DE01716.R0
5/05/2021

Sample preserved with Lugol's Iodine Solution (by Client).
Preservation adequate.
Sample integrity intact.

Sample analysed using method DE-AM-03 (version 25/0.5). Limit of Reporting = 80 cells L-1

Suffix (PT) = potential toxin producer
Suffix (t) = trichome/filamentSuffix (unknown) = unidentifiable to genus level

Where (PT) is indicated next to a genus, it should be noted that not all (and, in most cases, only a few) species within that genus are 
responsible for producing these compounds.

No exceedances of WASQAP (2015)/MBMMP (2016) Trigger Values.

Purchase Order:  NA

Sample Description:  
DE01716.1 - DE01716.3:  Sample clear and colourless.

Sample Notes:

Dalcon Environmental
Stuart Helleren

1/353 Cambridge Street
Wembley, WA 6014

C/- Dept. of Primary Industries & Regional Development
Building 38, Dalcon Environmental
3 Baron-Hay Ct
South Perth WA  6151

+61 (0)8 9368 3616
stuart.helleren@dalconenvironmental.com.au

DE01716

LABORATORY COMMENTS

OTHER COMMENTS

CLIENT DETAILS LABORATORY DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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Analytical Report
Report DE01716.R0

DE Sample Number
Sample Type
Client Sample Desc.
Sample Date

Analysis Date
Chamber Type
Chamber Volume
Concentration Facto
Units
LOR

Abund. % Abund. % Abund. %
Bacillariophyceae 4160 96.30 3680 100.00 1840 25.84
Cerataulina spp. 1440 33.33 1280 34.78 480 6.74
Chaetoceros spp. 800 18.52 480 13.04
Coscinodiscus spp. 80 1.85
Cylindrotheca spp. 80 1.85 80 1.12
Dactyliosolen spp. 160 3.70 400 10.87 240 3.37
Eucampia spp. 320 7.41
Guinardia spp. 240 5.56 560 15.22 240 3.37
Licmophora spp. 80 1.12
Nitzschia spp. 480 11.11 240 6.52 240 3.37
Rhizosolenia spp. 560 12.96 720 19.57 480 6.74
Cyanobacteria 5200 73.03
Trichodesmium erythraeum 5200 73.03
Dinophyceae 160 3.70 80 1.12
Ceratium furca 80 1.85
Gymnodinium spp. 80 1.85 80 1.12

4320 100 3680 100 7120 100

DE01716.3

NA
25 ml
TPC

Marine
DE01716.1 DE01716.2

Marine Marine

25 ml 25 ml

28/04/2021 28/04/2021

19/03/2021 19/03/2021
SDR3 SD15

Test Method:  DE-AM-03
28/04/2021

SD30
19/03/2021

NA NA

TPC TPC

TOTAL

Cells L-1 Cells L-1

80 80

Taxon

Analytical Results

80
Cells L-1

SAMPLE DETAILS

Dalcon Environmental
ABN  21 420 044 297

C/- Dept. of Primary Industries Regional Development, Locked Bag 4, Bentley Delivery Centre  WA 6983
m 0414 586 946        www.dalconenvironmental.com.au
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