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Document Use

Information sharing and community education is an integral part of the BoorYul-Bah-Bilya program and is
strongly encouraged for all non-sensitive data. Making information available to the community will allow
BNAA to deliver the greatest possible value and help to unlock opportunities for future use, deliver more
informed outcomes and reduce duplication of data collection.

BNAA grant a non-exclusive and non-transferable licence for anyone to access and share the information
in this document under a Creative Commons licence. Under these terms, users of the information:
9 Must give appropriate credit (see above reference). All photographs by Francesca Flynn.

9 Must indicate if any changes were made to the information but not in any way that suggests that
BNAA or Evergreen endorses the third party’s use.

9 Must not apply legal terms or technological measures that legally restrict others from accessing
and sharing the information.

9 Must adhere to the full Creative Commons Attribution licence (CCBY4.0), available at:
https://creativecommons.org/licenses/by/4.0/legalcode.

Disclaimer

This report is based on available data and may not be entirely accurate or comprehensive. We make no
warranties or representations regarding the completeness, reliability, or accuracy of the information. Use
of this report is at your own risk, and we are not liable for any damages arising from its use. All rights to
this report, including copyright, are reserved. For queries, contact admin@bibbul.org.
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Summary

This report presents the findings of surface water and sediment sampling undertaken in the Mandoon Bilya
(Helena River) catchment in September 2024 and 2025 by Bibbul Ngarma Aboriginal Association (BNAA).
The objective was to improve understanding of the river’s health and establish a multi-year baseline to
support future work. The work is part of BNAA’s BoorYul-Bah-Bilya (BBB) program.

The sampling was enabled through collaborative funding from local governments (Shire of Mundaring, City
of Kalamunda and City of Swan) that was facilitated by the Local Health Authorities Analytical Committee
(LHAAC), a statutory WA State Government entity under the Health (Miscellaneous Provisions) Act 1911.

This report also includes a summary of environmental DNA (eDNA) sampling undertaken in October 2025
with support from Lotterywest and Edith Cowan University. While the full eDNA results will be reported
separately, key findings are included to provide a more comprehensive picture of river health.

Water and Sediment Quality

Water and sediment quality in the Mandoon catchment is shaped by natural geology, land-use pressures,
and altered water flows caused by major water supply dams. Overall, the results are broadly consistent
with findings from previous studies.

Salinity was low at most sites, with freshwater conditions recorded everywhere except Salty Pool. This site
consistently had marginally brackish conditions due to its position downstream of Wundabiniring Brook,
which is impacted by rising salinity due to historical land clearing in the upper catchment.

Dissolved oxygen levels were low across most of the catchment, reflecting the reduced water flows and
limited natural aeration associated with the large water-supply dams.

Conductivity was elevated at all sites in the lower catchment, where urban land use and stormwater inputs
contribute additional ions and sediment load, and also at Salty Pool in the upper catchment, where
historical land clearing has resulted in rising salinity. Dissolved solids were elevated in the river’s lower
reaches where reduced flows limit sediment flushing and land clearing, bank erosion and urban runoff
supply fine suspended material.

Nutrients (nitrogen and phosphorus) were elevated in both water and sediment throughout the catchment,
reflecting a combination of natural attenuation processes and land-use influences. Of particular concern
were the high nitrogen and nitrate levels in Piesse Brook, which suggest inputs from surrounding
horticultural land in Pickering Brook and Bickley Valley, as well as elevated ammonia in the lower
catchment at Whiteman Rd and Helena Roe, which indicate localised inputs and urban runoff.

Metals were also elevated in water and sediment, largely reflecting the catchment’s natural geology, with
iron and aluminium most abundant, followed by copper, manganese, vanadium and zinc. Some results
suggest human influence, including elevated cadmium, mercury and uranium at Whiteman Rd which may
relate to the former Bellevue Waste Facility or Midland Railway Workshops.

Major ions were elevated at Salty Pool, including chloride, fluoride, magnesium and sodium. Calcium
and/or fluoride were also elevated in the lower catchment, suggesting potential human influence, while
elevated fluoride at Beraking Yarra indicates a natural source in the river’s headwaters.

Microbes and faecal bacteria were present across the catchment, as expected in most aquatic ecosystems.
Elevated £ coli and Enterococci were recorded at all sites, while thermopbhilic Naegleria species and
Naegleria fowleriwere not detected at any site.

Per- and polyfluoroalkyl substances (PFAS) were detected throughout the catchment’s surface water,
consistent with levels observed across the Swan Canning system. Sediment detections were limited to the
lower catchment only. PFOS was the most frequently detected PFAS compound, possibly due to its lower
laboratory detection limit. PFAS contamination was highest in the lower catchment, including the most
PFAS compounds detected and the greatest concentrations.
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Anionic surfactants were also widespread in water, indicating the presence of foaming agents. The highest
levels were at Salty Pool, where salinity and chloride may have influenced the results, although their
extensive presence suggests at least some natural sources, such as saponins from local soap bush plants.

Hydrocarbons were rarely detected in water, with low levels of volatile hydrocarbons appearing at a single
site in the middle catchment in 2024. Semi-volatile hydrocarbons were found in sediment across the
catchment, including naphthalene at two lower catchment sites, although these only occurred as total
concentrations. Leachable hydrocarbons were not detected in sediment, indicating that hydrocarbons are
bound to the solid phase. It is unclear if the hydrocarbons are naturally occurring. BTEX and other PAH
were not detected at any site.

Herbicides and pesticides were also uncommon. Dieldrin was detected at low concentrations in water at
four sites, while low levels of bifenthrin, dieldrin, DDE and DDT were found in sediment at three sites.

Volatile and semi-volatile organic compounds were not reported at any site.

There were widespread exceedances of the default guideline values (DGVs) in water and sediment,
indicating potential risks to freshwater ecosystems, human health and primary industries. Exceedances
are summarised below.
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Potential Risks to Freshwater Ecosystems

Risks may exist due to elevated PFOS, nutrients and metals, together with low dissolved oxygen and high
conductivity at most sites. Additional risks may also arise from elevated fluoride at around half the sites,
slightly acidic conditions at three sites, and pesticides at one site in the lower catchment.

Most elevated metals reflect naturally occurring aluminium, copper, iron, vanadium and zinc, suggesting
local aquatic organisms may already be adapted to higher background concentrations. Other metals
were elevated in leachable sediment only, and several solid-phase sediment exceedances were not
reflected in water or leachate, indicating limited bioavailability.
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Some DGVs were applied as screening criteria due to a lack of more suitable values, meaning
catchment-specific guidelines would improve ecological risk interpretation. Although no guidelines exist
for microbes in freshwater ecosystems, £ coli concentrations at all sites exceeded on-site wastewater
disposal criteria for the Mandoon catchment.

Potential Risks to Human Health

Risks to drinking water are considered to be low. PFOS exceeded drinking water guidelines in the lower
catchment only, downstream of the two water supply dams, where water is not used for drinking. Metals
exceedances occurred in leachable sediment only, indicating that the metals are mostly bound to solids,
and are not present in dissolved concentrations at levels of concern. Drinking water sourced from the
catchment’s water supply dams is treated to remove microbes and neutralise acidity before distribution.

However, risks may exist for non-potable water uses, such as domestic irrigation and private abstractions,
due to elevated microbes and dissolved metals (aluminium and iron) at all sites, high turbidity at most sites,
and PFOS in the lower catchment. Elevated biochemical oxygen demand and slightly acidic conditions at
several sites may also contribute to localised risks. Unregistered private abstractions occur in the
catchment, making PFOS exceedances in the lower catchment of particularly concern.

Risks to recreational use of the river may arise due to widespread microbial contamination and elevated
metals at all sites, as well as elevated surfactants and ammonia at most sites, and slightly acidic conditions
at a few locations. Of particular concern are the potentials risks to swimmers at Rocky Pool and Nyaania
Pool due to elevated £ colj Enterococciand ammonia.

Although fishing is prohibited in drinking water catchments, anecdotal evidence indicates that some
people may still consume fish and crustaceans from the Mandoon catchment, including recreational fishers
and Noongar people sourcing traditional foods. Given the widespread prevalence of PFOS, there is a
potential human health risk associated with PFAS accumulation in aquatic animals that are subsequently
consumed. There are currently no guidelines to address PFAS exposure through consumption of fish or
shellfish, although Food Standards Australia New Zealand has set trigger points for PFAS concentrations in
fish to indicate when further investigation or dietary restrictions may be required. Further assessment is
warranted wherever PFAS is present and fishing or harvesting may occur.

Potential Risks to Primary Industries

Risks to primary industries through agricultural irrigation or livestock drinking water may also exist, due
to elevated microbes, metals, nutrients or major ions at most sites, as well as elevated PFOS and total
dissolved solids (TDS) in the lower catchment. PFOS is of particular concern for grazing properties in the
lower catchment, because current livestock guidelines do not account for bioaccumulation or human
consumption of affected animals. No guidelines exist to assess PFOS in agricultural irrigation water.

Conclusion

Overall, the most consistent issues across the catchment were low dissolved oxygen and elevated PFOS,
nutrients, metals, dissolved solids and microbial contamination, reflecting a combination of natural
processes, human influences and seasonal variability. Exceedances of default guideline values (DGVs) were
widespread, indicating potential risks to freshwater ecosystems, human health and primary industries.

DGV exceedances were more frequent in the lower catchment compared to the middle and upper reaches,
indicating a general decline in water quality downstream of the Lower Pumpback Dam. The poorest water
quality occurred at Whiteman Rd and Helena Roe, both located immediately downstream of historical
heavy industry and contaminated sites including the former Midland Railway Workshops and the former
Bellevue Waste facility, the site of one of Australia’s largest hazardous materials fires'.

Localised issues were also evident elsewhere in the catchment. Elevated salinity in the upper catchment
reflects historical land clearing, while high nitrogen and nitrate concentrations in Piesse Brook are likely
associated with horticultural land uses. Although clearing is now carefully managed to limit rising salinity,
the presence of mining tenements, and the potential for future strip mining, remains a significant risk. Alcoa
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recently withdrew exploration plans for the Mandoon catchment following strong public opposition, with
advocacy from BNAA and local governments playing a key role >7. However, mining remains a real
possibility within tenements held by Alcoa, South32, Telupac and others. Any vegetation clearing for mining
would be expected to increase salinity in the catchment, posing risks to aquatic ecosystems and drinking
water®, BNAA maintains that strip mining poses unacceptable risks in drinking water catchments?.

The results indicate that the river’s health would benefit from increased water flows to raise dissolved
oxygen levels, flush accumulated sediment, and dilute nutrients and other contaminants. Water
Corporation currently releases water from the Lower Pumpback Dam in summer to maintain downstream
habitat; however, there is no surface water allocation plan to guide these releases, and no releases occur
from Mundaring Weir. Community members and scientists have long called for measures to enable water
releases from Mundaring Weir to the middle catchment!®. Restoring water flow throughout the catchment
is a key long term aspiration of the BBB program, as identified by BNAA Senior Elders.

Site-specific strategies are also needed where land use drives poor water quality, particularly along Piesse
Brook and in the lower catchment. In Piesse Brook, landowner education on fertiliser use could reduce
nutrient loads. In the lower catchment, extensive clearing has significantly degraded the river’s riparian
zone and floodplain. Restoring these areas would help to moderate nutrient and sediment loads and
attenuate localised contaminants. BNAA is working to establish the Mandoon Bilya Riverpark and restore
riparian and floodplain areas along the lower river from the Derbarl Yerrigan (Swan River) to the Helena
Valley foothills. This is expected to improve water quality while providing significant community amenity.

The current assessment is limited to the use of DGVs. DGVs are not available for all contaminants or
exposure pathways, and exceedances do not necessarily indicate an impact, instead they indicate a need
for further investigation. Determining actual impacts on aquatic ecosystems and water users would require
a detailed risk assessment, which is beyond the scope of this report. Development of catchment-specific
DGVs would provide a more accurate basis for assessing potential risks.

Overall, the sampling results highlight the need for continued monitoring and targeted management
responses to address key pressures in the catchment, including protecting forested areas to help prevent
rising salinity, restoring riparian and floodplain environments to moderate contaminants, nutrients and
sediment loads, and improving community education to reduce localised inputs.

Recommendations

It is recommended to undertake similar sampling in September 2026 to enable comparison of results and
build a three-year baseline. This is particularly important for sampling sites and laboratory analysis that
were introduced for the first time in 2025, and also to help determine if variations observed in 2025
represent emerging trends or natural year-to-year variability. Consideration should also be given to:

9 Additional sampling sites in the lower catchment to better characterise poorer water quality, as well
as along Piesse Brook, to assess nutrient inputs to the Lower Pumpback Dam drinking water source.

1 Analysis of total iron and chromium Ill concentrations, rather than dissolved, to align with new DGVs.
9 Analysis of microplastics, trifluoroacetic acid (TFA) and/or other emerging contaminants of concern.

9 Additional sampling events during low flow conditions, such as following the first heavy rains after
summer (approximately April-June).

q Salinity testing in the upper catchment during both low and high flows, targeting both surface and
bottom waters to assess potential stratification.

9§ Passive sampling to assess the presence of herbicides and pesticides at low concentrations.

1 Development of catchment-specific DGVs to improve risk assessment, including consideration of the
cultural and spiritual values of the river to Noongar people.

9 Detailed risk assessment and/or ecotoxicology testing to determine actual impacts to human health
and the environment, including exposure pathways that are specific to Noongar people during
cultural practices.

Bibbul Ngarma Aboriginal Association Incorporated, BoorYul-Bah-Bilya 6
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Background

Less than 1% of major Western Australian rivers are in pristine condition'®. River management is fragmented
across multiple agencies and landowners, and despite the important work of many, river health continues
to decline. In 2014, the WA Auditor General reported that both the community and parliament lack
insufficient understanding of this decline, and that no comprehensive plan exists to guide the actions and
resources needed for restoration'? If we are to reverse this trend, new approaches are urgently needed.

One such approach is the BoorYul-Bah-Bilya (BBB) program, developed by Bibbul Ngarma Aboriginal
Association (BNAA). BNAA is an Aboriginal-led environmental charity located in the Perth Hills on Whadjuk-
Noongar Boodja. We combine traditional Noongar knowledge, millennia of stewardship and modern
scientific approaches to forge a shared, community-led journey to healing and reviving Country. Our work
centres around restoring ecosystems, reinvigorating cultural heritage and strengthening communities
through reconnection to Country.

BoorYul-Bah-Bilya (BBB) is our community-led program for healing Country. Through BBB, we are using the
Mandoon Bilya (Helena River) to develop a transformative new model of river catchment management to
mark the 2029 Perth Bicentenary. Our ambition is not only to restore one river, but to create a transferable
model that inspires the revival of rivers across Australia and beyond.

BBB is the first program of its kind to integrate environmental, social, cultural and economic values at a
landscape scale. Its grassroots approach ensures local knowledge is embedded throughout and invites the
whole community to participate in a shared journey of healing and transformation.

The launch of the BBB model process and the accompanying integrated community catchment plan will
coincide with the 2029 Perth Bicentenary - an important moment to reflect on the impact of colonisation
on our rivers and the future challenges of a drying climate and growing population.

The BBB Rangers contribute to maintaining and enhancing the natural and cultural environment of the
Mandoon Bilya (Helena River) catchment, while strengthening community connection to Country through
culturally appropriate education and events. They are
involved in in a wide range of activities, including
land and water management; ecosystem restoration;
conservation and biodiversity monitoring; biosecurity
and pest management; weed and feral animal
control; environmental sampling; fire management;
cultural mapping; heritage preservation; cultural _— __

activities; and community events. A

STAGE 1

JUNIOR
RANGER
PROGRAM

CONSERVATION
PLAN

‘COMMUNITYARR:
CONSERVATION
AUDIT PROGRAM]

STAGE 2 STAGE 3
2026-2027 2028-2029

2024-2025

This report presents the results of surface water and
sediment sampling undertaken in the Mandoon \ W o
catchment in 2024 and 2025. It forms part of the BBB MAPPING curunan

conservation audit, which aims to assess the river's
ecological health.

.

RECREATION/& : -‘.‘\
TRAILS EDUCATION | \

The sampling was enabled by collaborative funding i \
from three local governments (Shire of Mundaring, - .

BOORYUL-BAH-BILYA

City of Kalamunda and City of Swan) that was INTEGRATED COMMUNITY
facilitated by the Local Health Authorities Analytical —_—
Committee (LHAAC), a statutory WA Government entity under the Health (Miscellaneous Provisions) Act
1911 LHAAC funding supported the laboratory analysis, while sampling and reporting was self-funded by
BNAA and Evergreen Consultancy WA. Sampling equipment was loaned by the Department of Biodiversity,
Conservation and Attractions (DBCA).

This report also includes a summary of environmental DNA (eDNA) sampling undertaken in October 2025
with support from Lotterywest and Edith Cowan University. While the full eDNA results will be reported
separately, key findings are included in this report to provide a more comprehensive picture of river health.

Bibbul Ngarma Aboriginal Association Incorporated, BoorYul-Bah-Bilya 8
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Objectives

To undertake surface water and sediment sampling that will improve understanding of the river’s health
and establish a multi-year baseline to support future work.

Mandoon Bilya (Helena River) Catchment

Mandoon Bilya (Helena River) flows from Ballardong and Gnaala Karla Booja near York and Beverley,
through Mundaring and Kalamunda in the Perth Hills, down into Whadjuk Country through Midland, before
joining the Derbarl Yerrigan (Swan River) in Guildford (refer Figure 1). The Mandoon catchment includes six
local government areas: Swan, Mundaring, Kalamunda, York, Beverley and Northam, with small areas also
located in Armadale and Wandering.

The catchment includes 900+ seasonal waterways that flow into the Derbarl Yerrigan as part of Mandoon
Bilya including Darkin River, Beraking Brook, Pickering Brook, Piesse Brook, Nyaania Creek, Quenda Creek,
Elder Creek, Bourkes Gully, Helena Brook, Wariin Brook and Kadina Brook (refer Figure 2). The waterways
are predominantly fresh and ephemeral, flowing only in the wetter months, typically in the seasons of
Makuru, Djilba and into Kambarang (approximately June to October).

The catchment has two dams, Mundaring Weir and the Lower Pumpback Dam, which supply public drinking
water for areas of Perth and the Goldfields. The dams divide the catchment into three parts:

1 Upper - upstream of Mundaring Weir
1 Middle - between Mundaring Weir and Lower Pumpback Dam
9 Lower - downstream of Lower Pumpback Dam

Water Corporation release water from the Lower Pumpback Dam in summer to maintain downstream
habitat®®. However, there are no releases from Mundaring Weir, meaning that the middle catchment is
mostly devoid of water flow. Community members and scien(sts have called for measures to enable water
flows from Mundaring Weir to the middle catchment!®. Restoring some water flow is also an important long
term aspiration of the BoorYul-Bah-Bilya program as identified by BNAA Senior Elders.

Land use in the upper catchment is mostly state forest, drinking water catchment, forestry plantations and
conservation estate managed by state government agencies, with a few private properties used for
agriculture and sand mining. Land use in the middle catchment has many more private residences in
suburbs like Glen Forrest, Darlington and Mahogany Creek, as well as properties associated with
agriculture, viticulture and tourism. This includes Piesse Brook, a major tributary that flows from Pickering
Brook townsite through the Bickley Valley tourism precinct and into the Lower Pumpback Dam. Most of the
lower catchment has been developed for private residential, commercial and industrial use, with the river
forming a thin green corridor through the suburbs of Guildford, Woodbridge, Midland, Hazelmere, Bellevue,
Boya, Koongamia, Bushmead and Helena Valley.

Noongar people are recognised as the Traditional Owners of the catchment by the South West Native Title
Settlement. The catchment is predominantly within Whadjuk country with the easternmost area within
Ballardong and the southernmost in Gnaala Karla Booja (refer Figure 1). The river is highly significant to
Noongar people. In Noongar culture, the river was formed by the Wagyl, the Great Creation Spirit. The river
continues to sustain Noongar people with freshwater, food, medicine and provides an important route from
Whadjuk to Ballardong Country.

When Europeans arrived in 1829, they immediately recognised the river’s value. They renamed it “Helena
River”, likely after the sister of Ensign Robert Dale, a 19 year old who explored the river and hills east of
Perth in 18291, They quickly divided up the river for the Swan River Colony and forced Noongar people
off the land. By 1832, Noongar leader Midgegooroo was captured on the banks of the Mandoon Bilya and
executed days later by firing squad without trial, after acting-Governor Irwin declared him and son Yagan

Bibbul Ngarma Aboriginal Association Incorporated, BoorYul-Bah-Bilya 9
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outlaws for their role in Noongar resistance'®, Yagan was captured weeks later, his head cut off, smoked,
and sent to England for display, coincidentally transported by Robert Dale?.

By 1903, Mundaring Weir had been built, flooding a deep valley in the upper catchment, and CY O'Connor’s
“Golden Pipeline” now transported the river’s water 526 km east to the desert®, Construction of Mundaring
Weir fuelled the gold rush, giving rise to Kalgoorlie and the Goldfields, and permanently altering the course
of what we now know as Western Australia®®-?%. The Lower Pumpback Dam was constructed in 1971 to
collect runoff from the middle catchment and supplement Mundaring Weir via the pumpback pipeline?.

Mandoon Bilya (Helena River) in 1905 © State Library of Western Australia

The Mandoon catchment has very high ecological, cultural and social significance:

9 Entire river is an Aboriginal heritage site with 40+ individual sites registered along its length.

Lower floodplain has the second oldest archaeological site in southwest WA, dated at 29,000 years?
Important public drinking water source via Mundaring Weir and the Lower Pumpback Dam.
Relatively unknown river that is often overlooked compared to other Perth rivers.

Significant freshwater system of waterways, wetlands and groundwater-dependent ecosystems.
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Large and regionally significant natural space (approx. 1,655 km?).
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9 Important biodiversity habitat with 3 biogeographic regions: Swan Coastal Plain, Jarrah Forest and
Avon Wheatbelt.

1 Only major river valley in Perth that is still relatively natural with large areas of native vegetation
and few sealed roads in the upper catchment.

1 Seven National Parks: Beelu, Greenmount, Gooseberry Hill, Helena, Kalamunda, Korung, Wandoo.

1 Home to threatened and priority plants and animals including chuditch, numbat, quenda, Western
ringtail possum, Dell’s skink, Muir’s corella, white egret, rainbow bee-eater, peregrine falcon, Carters
freshwater mussel, three black cockatoo species, quokkas and Balston’s pygmy perch. Both the
quokka and Balston’s pygmy perch were thought to be locally extinct and were discovered through
BBB program activities?*-%.

9 Home to three Black Cockatoo species (Forest Red Tailed, Carnaby’s and Baudin’s)?.

1 Home to 5 threatened and protected ecological communities including the priority 4 Central
Northern Darling Scarp Granite Shrubland and critically endangered Shrublands and Woodlands of
the Eastern Side of the Swan Coastal Plain?.

9 The catchment’s granite outcrops and claypan wetlands, including Darkin, Little Darkin, Goonaping
and Dobaderry, have particularly unique ecological and cultural values?s?.

1 Some of the oldest geology in the world: Archaean granite formed 2,600 million years ago?.
¢ Contains the trailheads for the Bibbulmun Track, Munda Biddi Foundation and Kep Track.
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Figure 2 Mandoon Bilya (Helena Rlver) Catchment Seasonal Waterways Bibbul Ngarma Aboriginal Association Incorporated
Prepared by: Francesca Flynn
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Mandoon Catchment Management

Management of the Mandoon catchment is highly fragmented, with responsibility shared by many state
and local government agencies, each with different legislation. Work effort and priorities are focused on
individual legislation, with widely varying resources and capacities across agencies. Outside of the drinking
water catchment area, no one agency has overall responsibility, meaning there is no overarching plan for
the entire catchment. The complexity of current governance structures that manage the river’s values is
demonstrated in the simplified diagram below (Diagram 1) and summarised in Appendix 1.
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