
Constructed feature lakes – health 
issues, guidance and management



Constructed Feature Lakes -

Background

• Highly modified “natural” wetlands

• Expn. sgnf. drying last 30 years 

• Created in residential estates

• Sgnf. visitation/passive rec.  e.g. 

– walking, cycling & adjacent 

parkland recreation.

• Generally no direct water contact

• Primarily incidental contact/risks

• Oft. utilised for parkland irrigation

2

Image: Ridgewood Lake – Courtesy of City of Wanneroo



Health Issues/Concerns 

• Stagnant water – inadequate/ lack of 
aerator/ fountain operation

• Dis-coloured water - brown/green

• Algal scum

• Odour impacts

• Aerosols - respiratory effects 

• Acts as local stormwater sump

• Subject to wastewater overflows

• Sediment condition

• Impact upon residential amenity 
(restricts opening windows, recreation 
etc.)

• Use for irrigation purposes – skin 
contact etc.
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Cyanobacteria/ Blue-green Algae 
(BGA) Risk

• Most const. lakes likely to have sgnf. BGA issues.

• Few local government authorities have: 

– Investigated their lakes/wetlands for BGA

– Regular/routine BGA monitoring programs/plans.

• Nature & sgnf. of risk of exposure sources, 
cyanobacteria & cyanotoxins - poorly understood.

• Little known about BGA toxins in Perth lakes.

• Climate change forecast  – situation will get worse 
Note: Water Research Australia - Health Stream – July 2018 –

‘Cyanobacteria and Climate Change’
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Why is BGA a problem?

• BGA impacts water quality

• Some species - toxins - harmful to people & animals. 

• Algae & assoc. toxins may be present in lakes w/out 
being visible. 

• Can be mixed in the water column, or produce a 
smelly, thick scum on water surface. 

• Not all blooms are toxic, but in the interest of public 
health & safety should be treated as toxic until tested. 

• Algal blooms may occur every year with varying 
severity & can persist for weeks, months or even an 
entire season if the right conditions exist.
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Types of BGA Toxins/Health Effects

• microcystins, nodularins, cylindrospermopsin, 
anatoxins & saxitoxins

• Pot. neurotoxic effects of non-encoded amino acid 
BMAA (β- N-methylamino- l-alanine) - some BGA:
– postulated in human neurodegenerative diseases (e.g. 

Parkinsons disease).

• Lipopolysaccharides (LPS) - cyanobacterial cell wall: 
– skin irritation on contact & GI symptoms if ingested.

Note: Dermal irritation is side of things according to literature 

& public health experts - generally self limiting in nature. 

– Secondary recreation focus is more on inhalation risks. 

6



General features of cyanotoxins
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BGA Potential Health Issue:

LPS - Skin Irritation

• Cyanobacteria: gram -ve bacteria, produce LPS

• LPS known to elicit irritant & allergenic responses in 

humans & animal tissues. 

• Skin irritation (inc. eyes, nose & throat) via aerosols/ 

spray-type irrigation.

• Cyanobacterial LPS - thought to be less potent 

(weakly toxic) than pathogenic gram -ve bacteria. 

• Cyanobacterial LPS unlikely to initiate skin reactions in 

healthy people who may become exposed. 
Source – National Health and Medical Research Council, 2008, 

‘Guidelines for Managing Risks in Recreational Water’
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Questions to understand BGA risk?

• What is happening in the 

lakes/wetlands? 

• What are the pot. toxin 

producers & toxin conc risk?

• When are the high & low 

risk periods?

• When should or should not 

lake water be used for 

irrigation? or under what 

conditions?

Image: Beeliar Constructed Lake –

Courtesy of City of Cockburn
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BGA Blooms in Constructed Lakes
Egerton Lake West - 20/04/2012 – possibly 

Microcystis sp. &/or Dichlospermium sp.

Image - Courtesy of City of Swan

Egerton Lake West – 10/06/2014 – possibly 

Microcystis sp. - Image courtesy of City of 

Swan
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BGA toxin factors

• Not all strains of pot. toxic BGA carry genes rqd for toxin prod

• Factors which trigger toxin prod. - not well understood

• BGA blooms often contain a mixture of toxin producing & non-

producing strains - proportions can vary over bloom duration.

• Toxin prod. is strain dominant: 

– millions of cells may produce no toxin 

– A few thousand cells may produce large quantity of toxin 

• Toxin conc’s. in small shallow systs. persist weeks - months 

depending upon bloom severity

• Not possible to reliably predict if bloom includes toxin-capable 

strains will produce toxin or how much may be produced.
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Water Analysis for BGA Toxins

• Disadvantages
– Local lab’s don’t undertake toxin analysis (add time, cost)

• Advantages:
– Pot. reduce water sampling - triggered by high biovolume. 
– Reduced analysis & human resource time.

– Eastern States lab’s – undertake quantitative toxin tests: 
• Liquid chromatography–mass spectrometry

Note: Symbio Laboratories - Perth receival facility, BGA toxin 
analysis undertaken in Brisbane: 

• Analyse 5 main toxins & sev. sub species (LR, RR, YR etc.).

• Alternative potential toxin analysis:

– Rapid test kits (qualitative & quantitative) - interim management 
tool (accuracy?)
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Rationale for BGA Toxins Analysis

• Green water is not aesthetically pleasing 

– May not be as much of a public health risk

e.g. absence of toxins when toxins have been tested.

Note: Seqwater - pioneered Australia’s first program 

focused on managing waterways for cyanotoxins,

rather than proxy indicators.

http://www.seqwater.com.au/recreation/blue-green-

algae-and-recreation
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Seqwater BGA Toxin Monitoring

• Analyse amount of toxins dissolved in water.

• Toxin conc. primary indicator for health risks. 

• Presence of scum - priority over cyanotoxins.

– i.e. when scum risk id. is medium or low. 

• Toxin prod. vary week to week during bloom

– dominant sp., cell death & toxin release.
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Seqwater Recreational Toxin 

Trigger Values

• High Level = Lake closed for primary contact (in-water) 
recreation.

• Extreme Level (EL) = Advisory notice issued for secondary 
contact (on-water) recreation. 

Note: EL: Weekly toxin tests. Advisory lifted when two consec. 
water quality test results w/in acceptable limits.
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Recreational Water Primary Contact 
Trigger Levels - Cyanobacteria

• Over conservative for typical lake/ irrigation exposure: 
– incidental contact (cont. land surface), 

– inhalation of droplets/aerosolised toxins etc.

• Current Gap – known toxin producers present but not 

dominant (>75% of tot cyanobacteria biovolume).

• Recommend risk approach to interpreting NHMRC 

Guidelines based on likely means of exposure etc.

• Any new trigger levels – ideally evidenced based/ 

scientific validation (this data is not likely available).

• Cell counts in interim – may still be informative
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Sewage Overflows into 

Constructed Lakes

Image: Health Warning Signs Erected –
Jualbup Lake – City of Subiaco

Image: Wastewater entering Jualbup Lake via 
stormwater drain - City of Subiaco  
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Guidelines - Recreational Water - Bacterial 
(Enterococci) Generic Trigger Levels

• Primary Contact 

1 off result:   > 700  MPN/100mL

2 results in-a-row: > 100  MPN/100mL

• Secondary Contact 

1 off result: >  7000 MPN/100mL

2 results in-row: >  1000 MPN/100mL

Note: These DOH alert levels were first established and adopted in 2015, in 
application to a ministerial statement for Champion Lakes.
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Recycled Water: Irrigation Area -

Access Control Requirements

• Medium or Low exposure RL:

• Night time irrigation:

– Commence after 9pm, 

– Cease min 1hr before sunrise.

• Withholding periods:

– (Table 13) &/or  

• Simple non-continuous 

barriers – direct public 

towards signage, or 

• Fencing w/ lockable gates. 
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Recommended Monitoring for 

Irrigation Purposes

• Seasonal monitoring program - regular 

(fortnightly – monthly):

– Bacteria (E.Coli & Enterococci)

– Phytoplankton cell counts/biovolume 

– BGA toxins (less frequent)

• Event based monitoring:

– wastewater overflow events, 

– heavy rainfall events, 

– bloom/scum evident
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Constructed Lake – Notional 

Bacterial Irrigation Trigger Values
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Irrigation Management Measures 

Minimising Spray Drift
• Purpose – prevent/reduce risk assoc. - human contact/expos.

• Avoid: drinking fountains, buildings, playgrounds & BBQ’s 

picnic table areas  

• Control measures examples include: 

– Buffer zones: to nearest dwellings or public areas

– Tree/shrub screens

– Irrigation times: operate only during low risk expos. 9pm – 5am 

– Weather wind monitoring (anemometer switching systems) 

– Sprinkler design: 
• selection of large droplet design (to reduce aerosols) 

• lower spray height to reduce wind carriage effect.

• Avoid surface runoff or ponding (mosquito issue)
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Irrigation Management Measures –

Warning Signs

• Erect temp. or permanent warning signs e.g. 

“Irrigation water health risk – Do not drink this 

water. Avoid direct skin contact or inhalation”

• Display advisory signs on irrigated areas
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Environmental Drivers of Blooms

• Nutrient availability  

– (N & P)

• Atmospheric CO2 

conc. 

• Air Temperature

• ↑ Water temperature / 

↑ water stratification

• Climate change…

Microcystis Bloom 2010 – Freeway 
Lakes –– Image courtesy of DoW 

29



Nutrient Reduction Measures

• Multi-faceted approach – to achieve effective 
nutrient reduction entering water bodies

• May still require decades to deplete existing 
nutrient accumulation

• Reduce phosphate availability:

– remove or cover nutrient-rich sediment, or;

– adding phosphorus-binding clays 
Note: These may provide improvement, but is likely 
to be temporary unless inputs are also controlled.
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Nutrient Reduction Measures

• Reduce nutrients washing into roadside 
drains - flow into local waterways, e.g. 
wash cars on lawns rather on roads 

• Use phosphorus-free detergents 

• Reduce fertiliser use (where possible) 

• Rehabilitate waterways 

• Prevent land erosion (where possible).
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BGA Control Methods

• Artificial mixing to disrupt buoyant cyanobacterial 

aggregates (aeration, mechanical mixers):

– rate of vertical mixing rate must exceed floatation 

velocity of cyanobacteria strains

• Chemical control agents to kill

• Biological controls e.g. pathogens or predators.

Note: For toxic blooms, any measure which causes 

lysis of cyanobacterial cells – likely to release large 

amounts of intracellular toxin - spike in toxin levels.
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General Algal Bloom Response

• BGA/algal bloom apparent:

– Sample & analyse water -

confirm potentially harmful 

species/toxins

– Erect health warning sign 

(precautionary measure): alert

passive recreation users 

– Issue local media advisory

Note: Under no circumstance 

should people or their animals 

have direct water contact as 

harmful effects may result. 
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Questions?

Further information:

Jared Koutsoukos

P: 9388 4933

E: Jared.koutsoukos@health.wa.gov.au
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