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Overview of Presentation

✓ Overview of Hunter Water’s Catchments, Storages & Water Treatment Plants 

✓ Cyanobacteria Alert Level Framework, Contingency Plan & Routine Monitoring Sites

✓ Laboratory Analysis & Sampling for Cyanobacteria, Algae & Taste/Odour Compounds

✓ Significant Cyanobacterial, Algal & Taste/Odour Events at Hunter Water 

✓ Treatment of Cyanobacterial, Algal & Taste/Odour Events by Hunter Water 

✓ Review of Phytoxigene™ & Algal Toxin Results

✓ Future Directions (Innovations & Upgrades)



Hunter Water’s Catchments, Storages & Water Treatment Plants

Water Source Maximum Capacity (ML)

Chichester Dam 18,356

Grahamstown Dam 182,305

Tomago Sandbeds 54,000

Anna Bay Sandbeds 14,537

Total Storage 269,198



Routine Algae Sampling Sites

19 Sites 
✓ Chichester Dam Catchment – 8 Sites 
✓ Grahamstown Dam Catchment – 7 Sites 
✓ Williams River Catchment – 2 Sites 
✓ Allyn River Catchment – 1 Site
✓ Paterson River Catchment – 1 Site



Cyanobacteria Alert Level Framework & Contingency Plan for Potable Water Sources



Laboratory Analysis & Sampling for Algae / Cyanobacteria

Australian Laboratory Services (ALS) – Hunter Water’s Services Provider for Sampling & Analysis
✓ ALS’ Newcastle Lab Provides:

o Algae / Cyanobacteria Cell Count & Biovolume Analysis – Microscopic Analysis
o Phytoxigene™ Analysis – PCR Test
o Geosmin & MIB Analysis

✓ ALS’ Sydney Lab Provides:
o Algal Toxins (Intracellular, Extracellular & Total) – refer to below list

✓ Phytoxigene™ & Algal Toxins Analysis Prior to December 2022 Completed by Subcontracted Labs



Dungog WTP – Existing Treatment Processes



Dungog WTP – Filter Clogging Algae Events



Dungog WTP – Cyanobacteria Events



Dungog WTP – Algal Toxins



Dungog WTP – Taste & Odour Events

Temporary PAC Dosing Facility Upstream of Dungog WTP



Grahamstown WTP – Existing Treatment Processes



Grahamstown WTP – Cyanobacteria Events
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Grahamstown WTP – Algal Toxins & Toxin Producing Genes



Grahamstown WTP – Taste & Odour Events
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Algal Toxin vs Toxin Gene (Phytoxigene™) Results

Sampling Location Algal Toxin Results PhytoxigeneTM Testing
Microcystis 

(cells/mL)

Dolichospermum

(cells/mL)

Wangat River
Microcystin-LR 

(0.5 µg/L)

< LOR for all 3 genes
1,810,000 < LOR

Chichester River < LOR
66 copies of Microcystin/Nodularin gene (mcyE/ndaF) 

(< LOR for other genes)
714,000 < LOR

Wangat River
Microcystin-LR 

(0.5 µg/L)  

66 copies of Microcystin/Nodularin gene (mcyE/ndaF)

(< LOR for other genes)
250,000 < LOR 

Southern Shoreline 

(Grahamstown Dam) – 

Scum Sample

< LOR
2,200 copies of Microcystin/Nodularin gene (mcyE/ndaF)

(< LOR for other genes)
6,500 2,903,700 

Algal toxins detected in presence and absence of toxin gene copies detected by PhyoxigeneTM 

Questions for Future Learning & Investigations
✓ Does Phytoxigene™ analyse ALL gene(s) that are responsible for expressing toxicity for given toxins?
✓ Are there any other test methods available similar to Phytoxigene™?
✓ Would different methods produce different results for the same toxin producing gene(s)? 
✓ Are there any quantifiable triggers to ascertain any changes to expressiveness of toxin genes to start or cease toxin production? 
✓ Is there any correlation between gene copies detected by Phytoxigene™ and the actual toxin production (µg/L)? 

Grahamstown Raw Offtake 

(R6) – Scum Sample

0.4 Microcystin-RR (0.04 

Microcystin-LR TE)

2,000 copies of Microcystin/Nodularin gene (mcyE/ndaF)

(< LOR for other genes)
22,600 - 



Future Direction (Innovation)

Catchment Monitoring using Sentinel Hub EO Browser and WaterNSW Custom Algae Script

Filter blocking algae (Synedra and Aulacoseira) bloom in 
Chichester Dam, July 2023

Large scale cyanobacteria (Dolichospermum) bloom in 
Grahamstown Dam, September 2018

• Sentinel Hub EO Browser displays images from the Sentinel-2 satellite. Custom script created by WaterNSW to visualise chlorophyll-a to 
detect algal growth. Sentinel Hub is a free service and WaterNSW has generously provided their script free of charge.

• Hunter Water uses this for monitoring any changes in the rivers and storages in our area of operations.

• Potential to provide a pre-warning and tracking of any blooms. But it also picks up floating weed and vegetation, so indications of a 
bloom requires further verification by field observation and sampling/analysis for algae. 

• Potential to further improve with the use of CyanoLakes, which can detect the presence of phycocyanin, and therefore distinguish 
cyanobacteria from other types of algae but probably not suitable for small dams such as Chichester Dam.



Future Direction (Innovation)

AquaWatch Trial for Grahamstown Dam – Collaboration with CSIRO 

✓HydraSpectra unit captures light from several ‘orientations’ and ‘fields of view’ – measures reflectance wavelengths between 400-800 nm.
✓Green and Blue pigments (chlorophyll and phycocyanin) are released into the water by cyanobacteria. Cyanobacteria have a reflectance 

wavelength signature of 620-690 nm.
✓ 2 Cameras verify the sky and water conditions at each 15 minute sample interval.
✓Once the spectral ‘reflectance signature’ of the local water source has been established, remote sensing for water quality, using Earth Observation 

Satellites (AquaSat), can then be used.
✓Further Aim is to Develop the Hydrologic Forecasting Model



Future Direction (Innovation & Upgrades)

Use of Drones

✓ Catchment Surveillance  

✓ Sampling from Remote Sites (This is being explored)

Additional Robust Treatment Options being Explored for Dungog WTP

✓ Add Solids Removal Step Upstream of Existing Filtration 

✓ Set up Permanent Powdered Activated Carbon (PAC) Dosing Facility

Planned Upgrades for Grahamstown WTP to Increase Robustness of Existing Treatment Processes

✓ Sedimentation Tanks

✓ Filters



Questions?
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