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Rusty orange slime in Belubula River and Flyers Creek

On 30 May 2024, NSW EPA officers collected water samples in the upper Belubula catchment.
While sampling, EPA officers observed a rusty orange slime material at several locations in the
waterways. Samples of the rusty orange slime material were collected from the Belubula River and
Flyers Creek. The samples were submitted to the NSW Environmental Forensics laboratory for
identification, including microscope evaluation and chemical analysis.

On the 30 September 2025, EPA officers resampled the orange slime and compared the results to
those collected on 30 May 2024.
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Figure 1: Locations where samples of rusty orange slime were collected from the Belubula River and Flyers Creek

Microscope analysis

Microscope analysis in 2024 of the slime material, also known as biofilm, identified that the samples
were dominated by algae (Belubula River) and single-celled microorganisms called protozoans
(Flyers Creek).

Biofilm ‘mats’ commonly form in slow-moving freshwater on iron-rich geology, like that of the
Belubula River and surrounds. These mats are communities of iron-oxidising bacteria that form slimy
filaments and often contain algae, such as non-toxic Cryptomonas, and protozoans (ciliates) that eat
the algae.

These sorts of biofilms can appear orange in colour due to bioaccumulation of iron in bacteria and
algae. Biofilms may also cause a ‘sheen’ on the surface of water, especially in periods of prolonged
stagnation or after an influx of new water, e.g., after rain."?
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In 2025, further sampling highlighted some changes in algal composition. Analysis found that Flyers
Creek was dominated this sampling round by cyanobacteria, Pseudanabaena and Merismopedia.
Cyanobacteria are known to grow in iron-rich environments and accumulate iron and other minerals.
No algae were identified in the Belubula River sample in 2025. There were no toxic cyanobacteria
identified at either site.

Figure 2: Orange slime observed by NSW EPA Officers on the bank of the Belubula River, downstream of the
Cadiangullong Creek confluence.

Chemical analysis

All slime samples had elevated levels of metals commonly found in soils, such as iron and
aluminium, which is expected in the mineral-rich geology of the Belubula River and surrounds. Slime
samples also had elevated levels of arsenic. Arsenic is known to adsorb to iron oxides in the
environment and can bioaccumulate in algae, both intracellularly and through binding with the cell
surface.®®

It should be noted that the water sample collected in the Belubula River near the orange slime
contained arsenic, but at a level below the water-quality guideline.”



Table 1: Summary of metals results for Belubula River and Flyers Creek orange slime samples (report of analysis 20240184
and 20250336)8°

- Belubula Flyers Belubula Flyers
River Creek River Creek
May 24 May 24 Sep 25 Sep 25
Aluminium mg/kg (dry wt 40°C) 3,500 180 13,000 3,100
Arsenic mg/kg (dry wt 40°C) 1,500 360 490 350
Copper mg/kg (dry wt 40°C) 15 <10 53 23
Iron mg/kg (dry wt 40°C) 150,000 280,000 47,000 250,000
Lead mg/kg (dry wt 40°C) 9 14 9 15
Manganese mg/kg (dry wt 40°C) 7,700 6,200 1,900 15,000
Nickel mg/kg (dry wt 40°C) <3 <7 12 7
Zinc mg/kg (dry wt 40°C) 39 70 53 55

In 2024, one sample of orange slime collected in the Belubula River was analysed for PFAS.
Perfluorooctanesulfonic acid (PFOS, 4.3 g/kg) was detected in the sample. The EPA has tested
extensively for PFAS in the Belubula catchment in 2024 and 2025. See
https://www.epa.nsw.gov.au/Working-together/Community-engagement/updates/environmental-
sampling-upper-belubula-region for more details.

Conclusion

Analysis of the rusty orange slime material yielded results consistent with a biofilm collected in an
iron- and mineral-rich area.'

PFAS was detected in the slime material. The EPA is continuing to review and monitor water quality
in the region.
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Figure 3: Orange slime observed by NSW EPA Officers
in a stagnant pool beside Flyers Creek, upstream of the
Belubula River confluence
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