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Summary

Saint Leonards Creek is a seasonal tributary to the Swan River, located in the north-
east of the Perth metropolitan area in the City of Swan. Saint Leonards Creek
Catchment is within the Cityof Swa n 6 s Ur th €orriddd and as undergone
substantial urbanisation, with more planned in the near future (SRT, 2011; City of
Swan, 2019).

Saint Leonards Catchment was identified as a catchment of concern by DBCA
through modelling completed for the Swan Canning Water Quality Improvement Plan
(WQIP) 2009. Subsequently, a local WQIP was developed in 2011 for Saint
Leonards Creek Catchment, setting aspirational targets for land managers to
address water quality issues in the catchment.

The creek was assessed by DBCA and the City of Swan from November 2018 to
April 2019. The purpose was to determine the current condition of riparian
vegetation and banks using recognised foreshore condition assessment methods.

Much of Saint Leonards Catchment has been used for rural and semi-rural purposes,
such as grazing or equine small holdings. Riparian vegetation has been disturbed
along most of Saint Leonards Creek as a result of land practices. Most of the
riparian vegetation across Saint Leonards Creek is in poor condition.

The few areas with good condition vegetation are in the suburb of Brabham and
proposed for residential development, so it is essential that riparian values are
retained during development.
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A separate report has been completed for Lots 352-355 on Murray Road Brabham,
which are vested in Department of Communities (DoC) and planned for residential
development. This area contained the best condition vegetation, and the report
provides recommendations for its protection.

Most of Saint Leonards Creek is located on private property, or on a narrow
easement vested in the City of Swan. Letters were sent seeking permission to
access properties to undertake the assessment. Many landholders were supportive
of the assessment and provided valuable information about the history of the creek
and its changing values.

Many landholders were interested in the creek and wanted to protect its wildlife but
were not aware which plants were weeds or natives, or what a natural creek
ecosystem would look like. Several landholders run horses, with paddocks
intersecting the creek. Providing further information and education is critical to
engaging landholders in more active management and protection of the creek. There
is an opportunity for the City of Swan to provide some of this information to new
landholders when properties are sold.

Recommendations

Overall, 21.5km of stream bank was assessed. Recommendati ons from DE
Rivers and Estuaries Branch across the creek system are to:

1 Maintain hydrological function of tributaries and associated wetland systems;

1 Remove weed species currently low in number that threaten downstream
values, especially species known as prolific spreaders;

1 Ensure that vegetative material from invasive weeds is not spread further
during development;

1 Address sedimentation and water quality issues through engagement and
negotiation with landholders, developers and the City of Swan;

1 Protect Whadjuk cultural values of the creek and provide opportunities to
engage Noongar people in restoration activities through engaging Noongar
businesses and Traditional Owners who can speak for this country; and

1 Provide education material and workshops to residents to promote low
fertiliser use in their gardens and the value of native plants and animals, as
well as identification of invasive weed species.

For ease of reporting the creek has been split into three assessment zones.
1. Swan Valley Planning Act area

Located to the east of Murray Road and the proposed Henley Brook Avenue. The
zone includes most of West Swan and part of the suburb of Henley Brook. The City
of Swan plans to retain rural landuses for heritage and tourism.

The creek system is made up of several defined channels in this zone. Many
landholders have added exotic species to remnant vegetation such as Willows and
other deciduous trees. Isolepis prolifera was also found in nearly every segment
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north of Lawson Road and is a concern because it has the potential to spread
rapidly.

Many properties adjacent to the creek are small horse hobby farms. Where horses
have access to the creek the riparian understorey has been cleared and contains
almost no native vegetation.

Landholders were offered the opportunity to undertake restoration work with funding
from DBCA. Six landholders took up this offer and have become engaged in
revegetation and weed control.

Recommendations for this zone:

1 Continue to support landholders restoring the creekline on their properties and

monitor native plant survival and weed invasion;

Engage with other landholders if they express an interest in restoration;

Restore priority sections of City of Swan easements;

Address sedimentation and water quality issues along Lawson Road;

Provide education material to horse owners on managing manure and other

fertilisers, and providing safe stock watering that does not impact on the

creek; and

1 Remove Isolepis prolifera north of Lawson Road before it establishes in the
lower reaches of the creek.

= =4 -4

2. Henley Brook development area

Located north of Park Street and west of the proposed Henley Brook Avenue. The
headwaters of the north-south creek alignment are located in Morgan Fields
residential estate, completed in 2002.

Most of the zone is currently rural and made up of small hobby farms, but most
properties have been bought by developers and are intended for residential
development.

Riparian vegetation is almost absent in this zone. This is due in part to clearing for
farming activities but also as the creek has been modified into straight drainage
channels. Very little water runs through the drainage channels so wetland
dependent vegetation cannot survive. Consequently nearly all vegetation was in
poor condition.

Recommendations for this zone:

1 Engage with district and local structure planning processes to ensure that
drainage is in accordance with water sensitive urban design and that creek or
drainage channel buffers are revegetated with local native plants;

1 Ensure revegetated and conservation areas are clearly delineated using
footpaths, bollards, roads or fencing to prevent parkland or surrounding
landuse encroaching into these areas;

1 Provide opportunities for future residents to connect to nature by installing
pathways around riparian vegetation, wildlife hides, and boardwalks or
viewing platforms in sensitive areas. Provide interpretive information on the

Department of Biodiversity, Conservation and Attractions 3



natural values in relation to the broader catchment and its connection to the
Swan River; and

1 Retain well-established local native trees, and non-local Eucalyptus trees that
are not outcompeting native plants, to reduce temperatures and provide
shade and fauna habitat in new residential developments.

3. Brabham development area

Located west of Murray Road and south of Park Street, including new residential
estates Whiteman Edge, Ariella, Avonlee and Flamewood.

This was the only zone where good condition vegetation was found. However, it is

located on land proposed for residential development or has been cleared since the
assessment. Remnant vegetation has been impacted by past land practices but in

areas has regenerated to good condition.

In particular, several segments on DoC land have high diversity with dominant
genera including Corymbia, Astartea, Lepidosperma and Baumea. Given the overall
degraded nature of Saint Leonards Creek, this vegetation is highly valuable and
should be protected. Remnant stands of Xanthorrhoea brunonis also occur on DoC
land. With revegetation, weed and access control, areas in average condition will
regenerate and can be restored to good condition.

On DoC land, a drain outlet from Dreng Park is a major source of weeds (Isolepis
prolifera, Spear thistle, various grasses) to downstream high value areas and is a
priority for management.

No good condition vegetation was found where urban development has taken place.
Palusplain wetlands that are now mostly redeveloped into residential estates have
been modified into constructed drainage channels disconnected to the creek system.
Several segments in Whiteman Edge Estate were under development and contained
almost no native vegetation. Most segments in the proposed Ariella Estate had
extensive weed cover due to historic clearing and farming.

Recommendations for this zone:

1 Address hydrological issues in Watervalley Boulevard Park (Resource
Enhancement Wetland 8805) resulting from construction of a concrete
footpath and revetment through the wetland,;

1 Retain Pannage Wetlands (Resource Enhancement Wetland 8804),
connecting vegetation, and the riparian corridor on DoC land;

1 Re-evaluate riparian vegetation on DoC land under A methodology for the
evaluation of wetlands on the Swan Coastal Plain, Western Australia (DBCA
2017) to ensure conservation values are identified and appropriate buffers are
applied [note that Pannage Wetlands has been re-evaluated since the
assessment];

1 Remove invasive species from the drain in Dreng Park in Brabham;

1 Translocate Lepidosperma longitudinale and Xanthorrhoea brunonis plants
that are to be cleared to suitable areas within Saint Leonards Catchment;
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1 Prevent existing weeds from being further disbursed during the construction
phase of development;

1 Control weedy grasses and herbs that are starting to outcompete natives in
Savello Park in Whiteman Edge,;

1 Engage with district and local structure planning processes to ensure that
adequate buffers are applied to the creek and remnant vegetation is retained;

1 Ensure areas of conservation value are clearly delineated using footpaths,
bollards, roads or fencing to prevent parkland or surrounding landuse
encroaching into high value conservation areas; and

1 Provide opportunities for future residents to connect to nature by installing
pathways around riparian vegetation, wildlife hides, and boardwalks or
viewing platforms in sensitive areas. Provide interpretive information on the
natural values in relation to the broader catchment and its connection to the
Swan River.

Specific recommendations can be found in Appendix 1.

Department of Biodiversity, Conservation and Attractions 5
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1 Introduction

Saint Leonards Creek is a seasonal tributary to the Swan River, located in the

suburbs of Henl ey Brook, Brabham afgdre West Sw
1). It has several branches and only flows for a few months each year dependent on

rainfall. Its catchment is 11.6 square kilometres in size (SRT 2011).

Saint Leonards Creek Catchment is within the CityofSwano6s Ur ban Gr owt h
and has undergone substantial urbanisation, with more development planned in the
near future (SRT, 2011; City of Swan, 2019).

T h e c rheagvkaters consist of several branches in the semi-rural suburb of
Henley Brook and the densely urban area of Brabham. In Brabham, the creek has
been modified for residential development or is in areas proposed for development
(City of Swan 2019).

Parts of Henley Brook are also proposed for residential development and many
semi-rural lifestyle properties have already been sold to developers.

Saint Leonards Creek flows into the Swan River in West Swan. The section in West
Swan and the eastern part of Henley Brook is not proposed for further development
under the Swan Valley Planning Act 1995. The Swan River and some adjacent
lands are located in the Swan Canning Development Control Area (DCA) (Figure 1).
Besides the confluence of Saint Leonards Creek with the Swan River, the creek is
not located within the Swan Canning DCA. Under the Metropolitan Region Scheme,
DBCA (as delegate of the Swan River Trust) provides advice on developments that
may affect the waters of the Swan Canning DCA. Urban developments adjacent to
Saint Leonards Creek may affect the waters of the DCA, so DBCA can provide
advice on future developments.

Saint Leonards Creek was assessed by DBCA and the City of Swan from November
2018 to April 2019. The purpose was to determine the current condition of riparian
vegetation and banks using recognised foreshore condition assessment methods.

1.1 Water quality issues

Water quality is monitored fortnightly on the lower reaches of the creek, about 500m
upstream from its outflow to the Swan River. This is part of a long-term monitoring
program of the Swan and Canning rivers and selected tributaries by Department of
Water and Environmental Regulation (DWER) and DBCA. The program enables
annual reporting on compliance against long- and short-term water quality targets
(DWER 2018).

An additional four sites along Saint Leonards Creek were monitored between 2002
and 2008 as part of a Local WQIP. Sampling identified moderate nitrogen and
phosphorus levels and high concentrations of non-nutrient contaminants (heavy
metals: aluminium, chromium, copper, iron, manganese and zinc). It was
determined that the land use making the greatest contribution to the nutrient load
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were farms and hobby farms, which were estimated to contribute 98% of the total
nitrogen load and 52% of the phosphorus load (SRT, 2011).

The 2018 Saint Leonards Catchment Nutrient Report Card showed that the site on
the lower reaches of the creek was failing in both the short- and long-term nutrient
targets for total nitrogen and failing the long-term targets for total phosphorus
(DWER, 2019).

Long-term landowners adjacent to Saint Leonards Creek mentioned foul-smelling
sludge occasionally flowing down the creek, sedimentation, reduced flows and
reduced fauna sightings including of turtles and freshwater crayfish (pers comm M
McAndrew City of Swan and A McGilvray DBCA).

1.2 Assessment objectives
Objectives of the foreshore condition assessment were to:

1 determine riparian vegetation condition;

1 identify significant points of erosion;

1 identify management issues including uncontrolled access, weed incursion
and vegetation loss;

1 determine recommendations for restoration activities; and

1 provide a baseline for future assessments.

8 Department of Biodiversity, Conservation and Attractions
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2  Methodology

2.1 Condition assessment

The assessment of Saint Leonards Creek extended from the confluence with the
Swan River in West Swan to the headwaters of the creek in Brabham and Henley
Brook (Figuresland2). Wher e t he c¢r e skdl$ieda residpmiahe n t
estates in Brabham, drainage channels in public open space were assessed.

The assessment methodology was based on a 2006-2007 project by DBCA and
DWER, where 37 tributaries of the Swan Canning Catchment were assessed (SRT
2008). While Saint Leonards Creek was not included in these assessments, for
consistency the same methodology was used.

2.1.1 Desktop

A brief desktop assessment was undertaken to note the recorded natural and
cultural values adjacent to Saint Leonards Creek. A500mbuf fer to the rive
alignment was applied and a search for the following data was conducted:

1 Nationally Important Wetlands;

1 Bush Forever sites;

1 Environmentally Sensitive Areas declared under the Environmental Protection
Act 1986;

1 known populations of rare or priority flora and fauna;

i State and nationally listed threatened ecological communities (TECs); and

1 registered Aboriginal sites.

2.1.2 Field

Most of the creek is located on private property or on a narrow easement vested in
the City of Swan (Figure 2). DBCA and the City of Swan sought permission from
landholders to access their properties or where it was necessary to cross private
property to access the easement. Where landholders did not grant access, a visual
assessment was made from the nearest access point.

The ArcGIS GIS Collector application was used to collect field data on an iPhone.
The alignment of Saint Leonards Creek was digitised from aerial photography and
verified in the field in GIS Collector.

The stream bank was split into segments based on similarity of vegetation structure,
bank type and land use. Both sides of the creek were assessed as one segment.
Attributes were assigned to left and right banks. Left and right banks were
determined when facing downstream.

Categories for bank stability, vegetation condition and management issues were
adapted from the Foreshore Condition Assessment Form (Pen and Scott 1999). A
Pen and Scott (1995) grade was given for each segment. Refer to Appendix 11 for
details of all field attributes collected.
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2.1.3 Categorisation of segments

Segments were categorised based on the Cooperative Research Centre (CRC) of
Catchment Hydr ol ogy 6 s ethlr 2000& ama2000b).(TReIGRE e r f ur d
devel oped a 6reach pri or 10)tgrank begnieitéoe 6 met hod
reaches according to five parameters:

9 rarity or conservation value (rare/nationally or regionally significant);
1 condition (good-poor);

9 trajectory (deteriorating-improving) and hope (with or without);
1 proximity to good reaches; and

i ease of rehabilitation (easy-hard).

See Appendix 9 for a description of these parameters.

Each segment was assigned a category for recommended restoration strategies
(Table 1). This prioritised segments and highlighted areas of stream bank for
restoration. Once these areas were identified additional factors were considered,
including community interest, capacity and education and recreation benefits.

Table 1: Criteria for assigning a category to a segment and the suggested
management strategy for each category.
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Rarity or conservation value

Segments intersect with or are within 500m of one or more of the
following:

o Nationally Important Wetland
o Bush Forever site

o Environmentally Sensitive Area

o Known populations of rare or priority flora and fauna

o State or nationally listed threatened ecological community

Strategy: Protection or minor restoration to maintain
conservation value and condition

Condition

Pen and Scott grade = A1, A2 or A3 but segment does not meet
criteria for Category 1

Strategy: Protection or minor restoration to maintain good
condition

Condition and trajectory

Pen and Scott grade = B1, B2, B3, C1 or C2 and Trajectory =
Deteriorating

Strategy: Restoration to prevent further deterioration

Condition, trajectory and proximity to good reaches

Pen and Scott grade = B1, B2, B3, C1 or C2; Trajectory = Stable /
improving, and the segment abuts another segment that meets Pen
and Scott grade A1, A2 or A3

Strategy: Expansion of good quality segments by restoring
abutting segments in poorer condition

Condition, trajectory, proximity to good reaches and ease of
rehabilitation

Pen and Scott grade = B1, B2, B3, C1 or C2; Trajectory = Stable /
improving; the segment does not abut another segment that meets
Pen and Scott grade A1, A2 or A3, and Ease of rehabilitation = Easy

Strategy: A small investment in restoration works to stimulate
natural recovery

Department of Biodiversity, Conservation and Attractions
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6 Condition, trajectory, proximity to good reaches and ease of
rehabilitation

Pen and Scott grade = B1, B2, B3, C1 or C2; Trajectory = Stable /
improving; the segment does not abut another segment that meets
Pen and Scott grade A1, A2 or A3, and Ease of rehabilitation = Hard

Strategy: Restoration is a lower priority as investment of
resources is likely to be high, although thereis a
potential for recovery

7 Condition and hope
Pen and Scott grade = C3, D1, D2 or D3 and Hope = without hope

Strategy: Low priority for restoration as these areas are likely to
be expensive and difficult to rehabilitate

8 Condition and hope
Pen and Scott grade = C3, D1, D2 or D3 and Hope = with hope

Strategy: Lowest priority for restoration as these areas are likely
to be expensive and difficult to rehabilitate, and there is
some chance of natural recovery if no action is
undertaken

2.2 Landholder consultation

Letters from the City of Swan were sent to landholders in October 2018 notifying
them of the assessment and seeking permission to access their land.

The letters were followed up with phone calls during which additional information
landholders provided about the creek was recorded, including changes over time
and wildlife observations.

After the assessment, landholders were sent a thank you letter for their cooperation.
An information sheet was provided for landholders in the Swan Valley Planning Act
area, which included major observations from the assessment, actions they could
undertake to protect the creek and where to access further information (see example
in Appendix 3).

Landholders in the Swan Valley Planning Act area with no easement over the creek
were offered the opportunity to undertake restoration activities with funding from
DBCA. Landholders with an easement were not eligible for DBCA funding but were
offered assistance to apply for other grants if they were interested.

Department of Biodiversity, Conservation and Attractions ) 15



2.3 Water monitoring

As a complementary project to the assessment, North Metro TAFE monitored eight
sites in Saint Leonards Catchment in Semester 1 2019 (Figure 3).

Physical parameters measured included pH, Temperature (°C), Conductivity
(uS/cm), Dissolved Oxygen (% and mg/L), Oxygen Redox Potential (mV) and
Turbidity (NTU). Metal analysis (ppm) included copper, lead, zinc and cadmium in
sediment. Bacteria (coliform) and algae species were also measured.

The physical measures were monitored monthly in February and March, then twice
in May 2019. The metal and bacteria analyses were measured once in 2019 (G
Dolva, 2019 North Metro TAFE).

Four replicates were taken at each site amongst the student groups. Physical
measures were taken using two different monitoring probes: a Cyberscan 463 and a
YSI-2 unit. The probes were calibrated prior to use against standard solutions.

The metal and bacteria analytes were taken using a grab sample in standard
solution bottles for those metals in accordance with standard operating procedures
outlined in Field Sampling Guidelines, Department of Water, 2009. Samples were
chilled and returned to the TAFE laboratory for analysis (G Dolva, 2019 North Metro
TAFE).
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Figure 3: North Metro TAFE Water quality monitoring sites on Saint Leonards Creek.
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3 Results

3.1 Condition assessment

Overall, 21.5km of stream bank was assessed (Table 2). For ease of reporting the
creek was split into three assessment zones:

1 The Swan Valley Planning Act area is located to the east of Murray Road and
the proposed Henley Brook Avenue. It includes most of West Swan and part
of Henley Brook. The City of Swan plans to retain rural landuses for heritage
and tourism purposes. Urban infill is not planned for this area.

1 The Henley Brook development area is north of Park Street and west of the
proposed Henley Brook Avenue. Most of the current landuse is rural and
many properties are small hobby farms, but most of these properties have
been bought by developers and are intended for residential development.

1 Much of the Brabham development area has been developed into high
density residential estates or will be developed in the near future (Figure 4).

Table 2: Length of streambank assessed, number of segments and average
segment length within the assessment zones.

Assessment zone Length Number of Average segment
assessed (km) | segments length (m)

Swan Valley Planning Act 6.36 32 199

area

Henley Brook development 5.09 24 212

area

Brabham development area 10.01 36 278

Total 21.46 92 233

Much of the Swan Valley Planning Act area has been used for dairy farming, fruit
growing and viticulture since early European settlement, due to the flat landform and
access to the Swan River. Many vineyards are still present on the lower reaches of
Saint Leonards Creek although dairy farming and commercial fruit growing are less
common (Figure 5).

The Henley Brook development area is currently nearly all in private ownership but is
allocated for dense residential development with local structure planning processes
in progress. Segments 91 and 92 are located on public open space in Sandown
Park in the Morgan Fields estate.

The western part of Brabham has already been developed into dense residential
estates, with the creek system modified into open drainage channels or piped. A
significant area on the eastern part is vested in DoC.
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Figure 4. Segments identified on Saint Leonards Creek within the three assessment zones.
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Figure 5: Landuses within each assessment zone.

Appendix 1 contains information on each segment, including a photo, vegetation
description and recommendation for restoration.

3.1.1 Bank features and stability issues

The headwaters of Saint Leonards Creek consist of multiple branches flowing from
the suburbs of Henley Brook and Brabham. A major channel is roughly aligned
north-south and flows from the upper parts of the suburb of Henley Brook. Two
channels also flow in from Brabham and join the north-south alignment of the creek
near Lawson Road in lower Henley Brook.

Landform at the headwaters is flat and it is likely that the creek had many associated
palusplain wetlands, some of which remain in undeveloped parts of Brabham, but
most have been cleared and the drainage has been modified into a series of ditches.

Bank stability is good to average across most of the creek system (Figure 6). Itis
important to note that bank stability was considered independently of weed cover, so
the bank may be stabilised by weeds. If weed control works are planned, the impact
on bank stability needs to be considered and addressed.

20 Department of Biodiversity, Conservation and Attractions



Saint Leonards Creek Foreshore Condition Assessment

Swan Valley Planning Act area Henley Brook development area

0.00

Brabham development area

0.60

= Good
= Average

m Poor

Figure 6: Bank stability in each assessment zone by length of streambank (km).

Swan Valley Planning Act area

The creek system is made up of several channels in this zone. Moving upstream
from the confluence with the Swan River, the creek is a single channel with steep to
medium banks more than 1m high, until the junction of segments 14 and 71 (Figures
7 and 11). At this point a channel flows in from Brabham. It has been piped by the
landholder at the outlet.

The channel from Brabham has been modified into a series of ditches. Localised
flooding of roads is an issue for the local government during wet months. At the time
of assessment the City of Swan was grading and deepening some of the ditches to
alleviate flooding (Figure 8). Unfortunately, the process of grading also damaged
some of the native overstorey of Melaleuca pressiana.
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DoC plans to develop a wetland on the south east corner of Murray Road and
Woollcott Avenue near segments 73-77 which would act as a compensation basin
for drainage from new residential estates planned on the west side of Murray Road.

< f R BEARD -

Figure 7 and 8: A channel flows in from Brabham at segment 14 and has been piped
by the landholder to form a small waterbody (left); Banks have been graded in an
attempt to reduce localised flooding (right).

Another channel flows in from the west at the junction of segments 15 and 53, where
a dam has been created partly on private property and partly on City of Swan
easement.

Upstream of the two junctions, the creek has mostly gradually sloping banks less
than 1m in height (Figures 11 and 12).

This zone had some areas of localised erosion. This included a steep area where
horses have constant access to the creek and have exposed the soil resulting in
some gully erosion and undercutting (Figure 9). On part of the easement in the
suburb of Henley Brook, adjacent private property landholders have installed culverts
on the creek, changing the flow and leading to erosion around the culverts (Figure
10). The concrete culverts have mostly broken away from the banks.

@ i ' % » e e e

Figure 9 and 10: Gully erosion on the lower banks of Saint Leonards Creek (left);
Erosion near broken culverts in Henley Brook (right).
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Figure 11: Bank slope and height in the Swan Valley Planning Act area.
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Figure 12: Bank stability in the Swan Valley Planning Act area.
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Henley Brook development area

In this zone the creek system has been highly modified, mostly into straight ditches.
The flat landscape is likely to have been palusplain wetlands that were cleared and
modified to take local drainage when the land was developed into small hobby farms.
Many landholders reported a lack of flow since the Morgan Fields residential estate
was built in 2002. The creek alignment is almost impossible to follow on many
hobby farms as much of it is a shallow depression only 0.1-0.2m deep with no
riparian vegetation (Figures 13 and 14).

Figures 13 and 14: The creekline is a very shallow depression on many properties in
Henley Brook (left and right).

Morgan Fields contains the headwaters of the north-south alignment of Saint
Leonards Creek. Drainage from the estate is directed to the constructed Sandown
Park lakes (Figures 15 and 16).

The upper lakes of Sandown Park are a series of three lakes lined with concrete and
surrounded by hard footpaths. The lower lake is unlined and contains some native
vegetation that is likely to have been planted.

Figure 15 and 16: Upper lake in Sandown Park, Henley Brook (left); Lower lake in
Sandown Park (right).
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