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Background

• Drought Hub consultations revealed 
considerable concern about the prevalence 
of algal blooms during drought

• This innovation project will help develop 
management strategies to reduce the 
impacts of algal blooms
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Toxic cyanobacteria in our water supply systems!!!
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Cell identification/integrity & release 

Intra- and extracellular compounds
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Cyanobacteria breakthrough 
into flocculation system

Cyanobacteria breakthrough 
into mixers

Cyanobacteria accumulation 
inside DAF sludge

Cyanobacteria breakthrough 
into clarified water

https://www.waterra.com.au/_r9227/media/system/
attrib/file/2138/WaterRA_FS_Cyanobacteria.pdf

https://www.waterra.com.au/_r11700/media/system
/attrib/file/2807/ColoSSoS_FS_BMAA_2021.pdf

https://www.waterra.com.au/_r9227/media/system/attrib/file/2138/WaterRA_FS_Cyanobacteria.pdf
https://www.waterra.com.au/_r9227/media/system/attrib/file/2138/WaterRA_FS_Cyanobacteria.pdf
https://www.waterra.com.au/_r11700/media/system/attrib/file/2807/ColoSSoS_FS_BMAA_2021.pdf
https://www.waterra.com.au/_r11700/media/system/attrib/file/2807/ColoSSoS_FS_BMAA_2021.pdf
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Filtration

Dissolved Air Flotation

Toxic cyanobacteria in our water supply systems!!!
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Fate of cyanobacteria cells within the sludge bed 
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Relative abundance 

of cyanobacteria 

species fragments 

within raw, 

coagulant, and 

sludge samples

Raw (R) Coag (R) Sludge (R) Raw (M) Coag (M) Sludge (M)

All cyanobacteria

Dolichospermum compactum

Dolichospermum flos-aquae

unclassified Dolichospermum

Sphaerospermopsis kisseleviana

Nodularia spumigena

Anabaenopsis elenkinii

Anabaenopsis circularis

Cylindrospermopsis curvispora

Cylindrospermopsis raciborskii

Raphidiopsis curvata

unclassified Anabaena

Anabaena cylindrica

unclassified Nostoc

Nostoc piscinale

Nostoc linckia

Nostoc sphaeroides

Nostoc edaphicum

Nostoc flagelliforme

Nostoc carneum

Nostoc punctiforme

Trichormus azollae

Trichormus variabilis

Richelia sinica

Cylindrospermum stagnale

unclassified Calothrix

Calothrix brevissima

Calothrix parasitica

unclassified Scytonema

Brasilonema sennae

unclassified Fischerella

unclassified Rivularia (in: Bacteria)

Microchaete diplosiphon

unclassified Tolypothrix

Microcystis aeruginosa

unclassified Microcystis

Microcystis viridis

Gloeothece verrucosa

Gloeothece citriformis

Crocosphaera subtropica

unclassified Halothece

Euhalothece natronophila

Rippkaea orientalis

Candidatus Atelocyanobacterium thalassa

unclassified Geminocystis

Geminocystis herdmanii

unclassified Chondrocystis

unclassified Gloeocapsa

Cyanobacterium aponinum

Planktothrix rubescens

Planktothrix agardhii

Trichodesmium erythraeum

Arthrospira platensis

unclassified Arthrospira

unclassified Oxynema

unclassified Microcoleus

Limnospira indica

Oscillatoria acuminata

Oscillatoria nigro-viridis

Moorea producens

unclassified Koinonema

Crinalium epipsammum

unclassified Cyanothece

unclassified Geitlerinema

unclassified Synechococcus

Synechococcus elongatus

Synechococcus lividus

unclassified Cyanobium

Cyanobium gracile

Dactylococcopsis salina

unclassified Thermosynechococcus

Thermosynechococcus elongatus

Thermosynechococcus vulcanus

Prochlorococcus marinus

unclassified Prochlorococcus

unclassified Pseudanabaena

unclassified Leptolyngbya

Leptolyngbya boryana

unclassified Synechocystis

Acaryochloris marina

Chamaesiphon minutus

unclassified Thermoleptolyngbya

Halomicronema hongdechloris

Stanieria cyanosphaera

unclassified Stanieria

unclassified Pleurocapsa

Chroococcidiopsis thermalis

cyanobacterium endosymbiont of Rhopalodia gibberula

cyanobacterium endosymbiont of Epithemia turgida

Gloeobacter violaceus

Gloeobacter kilaueensis

Gloeomargarita lithophora

• Green: low relative 

abundance 

• Red: high relative 

abundance 

• Grey: no data
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Project objectives:

(1) Investigate the factors that cause accumulation (herein 

defined as a net increase over time of cells in 

supernatant or sludge) 

(2) Discuss feasible interventions to break the cycle of cell 

accumulation so as to reduce the overall risk that these 

compounds will occur in the product water at 

concentrations exceeding their threshold levels or cause 

issues with treatment processes



PROJECT OVERVIEW

Proposed experiments/sampling:

Raw water and product water samples, taken 
pre- and post-individual treatment processes, 
will be analysed for: 

• cyanobacterial/algal speciation 
• shotgun metagenomic sequencing
• cell count
• cell integrity metabolite
• and other water quality parameters.

Outcome and benefits:

• Identify critical control points within the entire 
process. 

• Explore species-dependence of the efficiency of 
various water and sludge treatment processes. 

• Discuss the need for additional early warning 
systems and management interventions.

• Generate a response-strategy (e.g. decision-tree).
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Example Critical Control Points (CCPs) – and water sampling points – for Water Treatment Plant: 
(no return of supernatant due to manganese)  
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Future research direction:
Proposed treatment research work submitted to ARC:
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Project Partners:
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