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Summary

The Helena River is a major contributor to the Swan and Canning river system. It
provides a significant water source to the Goldfields region and eastern Wheatbelt
region from two major dam structures i Mundaring Weir and the Lower Helena
Pumpback Dam. The river flows from east of Mount Dale in the Shire of York to its
confluence with the Swan River in Guildford. It forms a biodiversity corridor along a
transition between the Darling Range, Darling escarpment and the Swan Coastal
Plain. The area of the Helena River from Mundaring Weir downstream to its
confluence with the Swan River was selected by the Department of Biodiversity,
Conservation and Attractions (DBCA) for assessment of the quality and condition of
the riparian vegetation, and river bank condition and stability.

Two previous assessments have been conducted: by the former Water and Rivers
Commission (WRC) in 1999 and by the former Department of Water in 2006. Data
from these assessments have enabled a comparison of riparian quality and health
over this 17-year period. Within this period Perth has undergone a rapid expansion
in population and resulting infrastructure, housing and industrial development. In the
Helena River system, this is evident in the lower reaches through Helena Valley,
Bellevue, Hazelmere and Midland. The significant reduction in rainfall and stream
flows in the south-west of WA since the 1970s has continued over this 17-year
period.

DBCA works with Perth NRM and the Eastern Region Catchment Management
Program (ERCMP), which facilitates environmental protection and restoration
projects with community and local governments in the East NRM subregion. The
Helena River Catchment Group (HRCG), Katharine Street River Gang and the Lower
Helena Association work within the lower Helena catchments and have carried out
restoration, revegetation and weed control projects adjacent to the Helena River.

A 10-year Eastern Catchment Management Plan was developed by ERCMP in 2012
which reviewed existing works and set direction to coordinate future action and a
vision for catchment management in the East subregion. This plan includes the
Swan Canning Tributary Assessment Project as an activity to implement and lists
several other actions which align with the objectives of this assessment.

The field assessment was conducted from September to November 2016. Field data
were analysed from December 2016 to March 2017. The riverbank was split into 44
segments based on vegetation structure, bank type and substantial changes in land
use. Segments were assigned a category for management action based on their
ecological value and condition, and prioritised for protection or rehabilitation.
Recommendations for each segment were identified and are included in this report.
This report also identifies potential project areas in addition to existing restoration
works. The Helena River was divided into three sections (east, central and west) to
reflect major changes in landform (the Darling Scarp to the Swan Coastal Plain),

land use and the area of operation of active catchment groups.

Department of Biodiversity, Conservation and Attractions
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The following major observations were made:
East 1 Mundaring Weir to Lower Helena Pumpback Dam

This section had the longest length of riverbank with intact vegetation, and the
majority of riverbank had moderate weed coverage. Bank stability was mostly good
with only a small area rating average. Banks were mostly vegetated with remnant
vegetation including good understorey. A stretch just below Mundaring Weir and
another midway through the section that has been cleared were in poorer condition.

The overall condition of this section was better than in the downstream sections, due
to the protection offered by Beelu National Park. The major pressures facing this
section are the presence of the dam and reduced flow, also caused by a declining
rainfall, reduced flow from other tributaries and weed coverage.

Pen and Scott grades ranged from A3 to C2, with the majority of segments at B3 or
above. Segments fit into prioritisation categories 1 to 6 out of the possible O to 8.

Central T Lower Helena Pumpback Dam to Scott Street

Vegetation condition, weed coverage and bank stability of the riverbank within the
Beelu National Park was in better condition than areas downstream that are within
private property.

Vegetation condition was mostly average but weed cover was extensive. Bank
stability was mostly average with some areas good. The pressure of reduced flow is
added to with the pressures of having the river running through private properties,
increasing weed coverage from clearing and gardens, water extraction from the river
and livestock accessing the river.

Pen and Scott grades ranged from A3 to C1, however less than half as much as the
East section was in the A3 grade with the largest portion in C1 and prioritisation
categories 2 and 3.

West i Scott Street to Swan River confluence

Bank stability was average over most of this section with a few areas in good
condition and a small area with poor bank stability. Vegetation condition was graded
average to poor. Weed cover was extensive along most of the riverbank.
Understorey was either absent or only found in very limited areas with weeds
dominating understorey and mid-storey. Riverbank with moderate or minimal weed
coverage was undergoing active rehabilitation.

The pressures increase from moderate to extensive downstream of the Scott Street
crossing with a narrow riparian zone and cleared floodplain providing little buffer
between the neighbouring residential estates and industrial areas.

Pen and Scott grades for segments in this section ranged from B1 to D3, with over
95% of the section falling into the C1 to D3 grades. Prioritisation categories ranged
from 3 to 8.

Xii Department of Biodiversity, Conservation and Attractions
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1 Introduction

1.1 Area description

The Helena River is a major tributary of the Swan Canning river system. The river
flows from east of Mount Dale in the Shire of York to its confluence with the Swan
River in Guildford. It is dammed at Mundaring Weir and together with the Lower
Helena Pumpback Dam (the Pumpback Dam), it provides a significant water source
for the eastern Wheatbelt and Goldfields region (WAPC 2010).

This assessment was limited to the section of the river from Mundaring Weir
downstream to the confluence with the Swan River (Figure 1). This section is
comprised of the Middle Helena Catchment, from Mundaring Weir to the Pumpback
Dam, approximately 12 km, and the Lower Helena Catchment, from the Pumpback
Dam to the Swan River (EHCMP 2014), which extends for approximately 16 km.

The Helena River flows through the Darling Plateau and Darling Scarp in the East
NRM subregion, where it is mostly located within Beelu National Park. The river
enters the Swan Coastal Plain in Helena Valley. Crown reserve, private residential
and industrial properties are adjacent to the river in the suburbs of Helena Valley,
Bellevue and Hazelmere downstream of the Pumpback Dam.

This section of the Helena River flows through two Interim Biogeographic
Regionalisation for Australia (IBRA) regions i Jarrah Forest and the Swan Coastal
Plain - and forms a biodiversity corridor along a transition from the Darling Range,
through the Darling escarpment, to the Swan Coastal Plain. Steep sloped river
valleys are in the section between Mundaring Weir and the Pumpback Dam (WAPC
2010) and as the river flows on the Swan Coastal Plain, the flood plain becomes
wider and flatter, with several anabranches remaining along sections of the lower
Helena River.

Department of Biodiversity, Conservation and Attractions 1
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1.2 Historical context

The Helena River and its adjacent valleys and floodplain are highly significant to
Aboriginal people. A brief discussion of its cultural significance is included in Section
1.3.

Mundaring Weir was the second dam to be built for water supply in Western
Australia, and it was built during a wetter climate. Construction began in 1889 and
was completed in 1903. After several years of low stream flow, more than 5,000ha
of native woodland adjacent to the weir was ringbarked to reduce evapotranspiration
and increase stream flow. Whilst the scheme was deemed successful for increasing
streamflow, salinity and turbidity also increased, with a 300% increase in salinity
reported in 1909 (Batini and Selkirk 1978). The dam wall was raised in 1951 and
again in 1959 (Batini and Selkirk 1978). The weir last overflowed in 1996.

The Pumpback Dam was constructed in 1971 to collect runoff from the Middle
Helena Catchment area and supplement Mundaring Weir via the pumpback pipeline
(Smith et al. 2007). The Lower Helena Main Trunk (water pipe) between the
Pumpback Dam and Mundaring Weir was upgraded in the mid 2000s and watsonia
control near the Pumpback Dam was conducted through an environmental offset.

A long-term resident of Woodbridge explained that the northern channel in the
section of river from Military Road in Bellevue to Water Street in Guildford was the
original river alignment, and that a southern channel was cut in the 1960s to
encourage fast water flow and prevent pooling which was believed led to large
mosquito populations. However, we could not find reference to this in other reports.

Early post European settlement land uses adjacent to the Helena River included
State forest, horticulture and agriculture. On the Swan Coastal Plain, dairy and olive
farming and clay extraction was common. Housing developments in Helena Valley
and South Guildford were originally cleared for grazing (Chalmers 1997).

In the early 1980s the Environmental Protection Authority (EPA) recommended that
the banks and parts of the adjacent floodplain of the Helena River from Darlington to
the confluence with the Swan River be reserved for Parks and Recreation as a linear
park under the Metropolitan Regional Scheme (EPA 1983). The area between
Mundaring Weir and the Pumpback Dam was of high significance for the
preservation of water quality and conservation of flora and fauna. Much of the
immediate catchment area of Mundaring Weir and the Pumpback Dam was reserved
as State Forest in the early 1900s and Beelu National Park was gazetted in 1995.

1.3 Cultural values

Noongar people are the traditional owners of the south-west of WA, and the Whadjuk
language group are the custodians of country for the area of Perth associated with
the Swan Coastal Plain and Jarrah Forest (EHCMP 2012). The land between the
Swan and the Canning Rivers is known as Beeloo (river dwellers), the territory of
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Mundayb6s people (Chalmers 1997). The Hel

names, including Mandoon (Green 1984).

Water is central to Aboriginal tradition and the close social, spiritual and cultural tie
between Aboriginal people and water carries an obligation to protect this resource for
the future (Langton, 2006). Culture, identity, spirituality and history are intertwined
with water.

The length of the Helena River from its source to the confluence with the Swan River
is a registered site with the Department of Aboriginal Affairs for its ceremonial and
mythological significance (DAA n.d.). There are several other registered sites near
the Helena River where this assessment was undertaken, including sites of artefact
scatters and special significance, and there are likely to be many other culturally
significant areas which are not registered (Figure 2).

Prior to and during early European colonisation of Perth, Whadjuk people lived on
the river systems which provided freshwater and food resources (Amergin
Consulting 2013). The river and the surrounding floodplain environment provided for
hunting and gathering bush foods and medicine. Whadjuk people participated in
cultural ceremonies and rituals along the river. The construction of Mundaring Weir
and the resulting flooding of river and creek valleys caused significant disruption to
special cultural sites(O6 Connor and 8ndtheneovementiodf@aple
along the river. Despite this, Mandoon continues to hold special significance for
Whadjuk people whose culture is still practiced along the river today.

1.4 Natural values

The Helena River forms a biodiversity corridor with relatively intact vegetation
through the Darling Range and escarpment, particularly through Beelu National
Park. It is the only major valley close to Perth which is in a relatively natural state
with large areas of remnant vegetation and no major traffic arteries through it, and is
regionally significant open space (EPA 1983). The section of the Helena River
assessed traverses two Interim Biogeographic Regionalisation for Australia (IBRA)
regions 1 Jarrah Forest and Swan Coastal Plain.

The Directory of Important Wetlands in Australia identifies wetlands which are
deemed to be of national significance. The only recognised nationally important
wetland near the Helena River is the Swan-Canning Estuary, which extends from the
mouth of the Swan River upstream to just north of the Guildford Road Bridge. Itis
therefore only the lower section of the Helena River adjacent to a nationally
important wetland. However, a series of deep river pools occur along the river,
providing refuge and critical habitat to native fish and other aquatic organisms
particularly during dry summer months.

Vegetation complexes were originally mapped by Heddle et al. (1980) and represent
vegetation within the context of landform, soils and climatic conditions. Complexes
adjacent to the Helena River include the Helena and Swan complexes and small
areas of the Darling Scarp, Forrestfield, Southern River and Guildford complexes
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(Figure 3). The Helena complex is dominated by Eucalyptus wandoo woodlands on
valley floors and slopes, vegetation associated with granite outcrops, and marri and
jarrah woodlands. The Swan complex is dominated by woodland of flooded gum
(Eucalyptus rudis) and swamp paperbark (Melaleuca rhaphiophylla), with localised
occurrences of Casuarina obesa and Melaleuca cuticularis.

The Darling Scarp complex is largely dominated by Eucalyptus wandoo with some
marri, and includes heath and vegetation associated with granite outcrops. The
Forrestfield complex is dominated by open forests of marri-wandoo-jarrah on heavier
gravelly soils and jarrah-marri-sheoak on sandier soils, while rivers support fringing
woodlands of flooded gum and swamp paperbark. The Southern River complex is
dominated by open woodlands of marri, jarrah and Banksia species with fringing
woodlands of flooded gum and swamp paperbark along creek beds. The Guildford
complex is a mixture of open forests of marri, wandoo and jarrah, wandoo
woodlands, and minor occurrences of flooded gum and swamp paperbark (DEP
2000; Appendix 1).

There is one registered Priority Ecological Community (PEC) along the stretch of the
Helena River in the Jarrah Forest IBRA - the Central Northern Darling Scarp Granite
Shrubland Community (Priority 4). On the Swan Coastal Plain IBRA there are
several Threatened Ecological Communities (TECs) within 500m to 1km of the
watercourse. These include Shrublands and woodlands of the eastern side of the
Swan Coastal Plain (Critically Endangered), Banksia attenuata woodlands over
species rich dense shrublands (Endangered) and Corymbia calophylla -
Xanthorrhoea preissii woodlands and shrublands, Swan Coastal Plain (Critically
Endangered). The Banksia Woodlands of the Swan Coastal Plain is a
Commonwealth Environment Protection and Biodiversity Conservation Act-listed
TEC between 500m and 1km of the Helena River.

Ten threatened and priority terrestrial flora species are known to occur within a 500-
metre buffer of the Helena River. These include one endangered and two vulnerable
species, five Priority 3 (poorly known species in need of further survey) and two
Priority 4 (rare, near threatened and other species in need of further monitoring)
species (Figures 4-6; Appendix 2).

Thirteen species of specially protected fauna are recorded within a 500-metre buffer

of the Helena River, including three species of black cockatoo, chuditch, numbat,

guenda and Carter 6s f r e6sAppeadix@) Rakal,she water ( Fi gur
rat, was also likely to have been common on the riverbanks (Dundas and Mills

2011). From observations of community groups, it is no longer found. There are

also several freshwater fish species occurring in the Middle Helena River, including

western minnow, freshwater cobbler, nightfish, western pygmy perch and the

hardyhead (Close et al. 2014; WAPC 2010). Natural freshwater pools through the

Helena River system provide critical habitat for these species and other aquatic

organisms, particularly during dry summer months.
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Figure 2: Registered Aboriginal sites within a 500m buffer of the Helena River.
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Figure 3: Vegetation complexes and IBRA regions within a 500m buffer of the Helena River.
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Figure 4: Recorded natural values within a 500m buffer of the Helena River, Mundaring Weir to Pumpback Dam.
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Figure 5: Recorded natural values within a 500m buffer of the Helena River, Pumpback Dam to Scott Street.
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1.5 Major threats

The south-west of WA has experienced a 10-20% reduction in the dominant cool
season rainfall since the 1970s (CSIRO and BOM 2015) and in some parts of the
south-west by up 40% in the past 50 years (CSIRO 2012). In the far south-west of
Australia streamflow has declined by more than 50% since the 1970s (CSIRO and
BOM 2016).

Mundaring Weir and the Pumpback Dam have also resulted in a major change to the
Helena River. The river contributes less than 1% to the average flow of the Swan
River due to water extraction schemes (WAPC 2010). River pools no longer receive
the intake from upstream or the catchment to remain permanent during summer, nor
receive high volume flows which help to maintain river pools. The dams are also an
artificial barrier to migration of native fish during their breeding cycle (WRM 2010).

Large areas of the floodplain on the Swan Coastal Plain have been cleared or
subjected to grazing, removing or degrading the native understorey. In many areas
only a narrow band of riparian vegetation remains to protect the banks from erosion
and provide habitat. Land clearing and changed land practices have also caused the
invasion of many weed species, displacing native vegetation and reducing its
diversity and structural complexity (Swan River Trust 1999).

Agricultural practices as well as land clearing has led to salinization and increased
levels of nutrients, heavy metals and other contaminants entering the river system
(WAPC 2003). Industrial developments and urbanisation on the Swan Coastal Plain
have also resulted in increased sedimentation and runoff of contaminants.

Phytophthora dieback is an introduced soil-borne pathogen which threatens about
40% of the flora species of south-west WA (CALM 2004). Dieback is present in the
Darling Range and along the Helena River and has resulted in the deaths of
susceptible species, in some areas causing notable change to vegetation structure,
complexity and habitat value (WAPC 2003).

Other major threats to the Helena River include changed fire regimes and an
increased risk of severe bushfires, trampling and contamination by feral pigs and
predation of native fauna by feral cats and foxes.

1.6 Management structure

The Department of Biodiversity, Conservation and Attractions (DBCA) is concerned
with catchment management, water quality and river health of the Swan-Canning
river system. Along the Helena River, the Swan River Trust Development Control
Area extends from the Pumpback Dam to the confluence of the Swan and Helena
rivers. Within this area land use planning and development is subject to approval
processes under the Swan and Canning Rivers Management Act 2006 and the
Swan and Canning Rivers Management Regulations 2007.

The Swan Canning Riverpark includes the waterways and public reserves adjacent
to the river and is managed by DBCA and riverbank land managers, including local
governments and other state government agencies.

Department of Biodiversity, Conservation and Attractions
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Land tenure along the Helena River includes Beelu National Park, crown reserve
vested in local government, unallocated crown land and private property (Figures 7-
9). There is currently no management plan for the National Park, but the area is
managed for conservation and recreation by DBCA. D B C ABegh Hills District
conducts prescribed burns within the National Park, including the riparian zone, on a
rotational basis. The District also undertakes weed management.

Local government authorities for this part of the Helena River are the Cities of Swan
and Kalamunda, and the Shire of Mundaring. Local government supports Friends
and other environmental restoration groups operating within their jurisdiction and
plays a role in controlling and managing developments adjacent to the river through
local planning schemes.

Perth Region NRM (Perth NRM) is the natural resource management body for the
Swan Region which includes the East sub region. The Eastern Region Catchment
Management Program (ERCMP) is a partnership between Eastern Metropolitan
Regional Council (EMRC), DBCA, Cities of Swan and Kalamunda, Shire of
Mundaring and Perth NRM. A 10-year Eastern Catchment Management Plan was
developed by ERCMP in 2012 which reviewed existing work and set direction to
coordinate future action and a vision for catchment management. The EMRC has
also developed a Swan and Helena River Management Framework (Hassell 2007) to
guide the ongoing management of the eastern reaches of the Swan and Helena
rivers.

Several community groups operate within the middle and lower Helena catchments -
the Helena River Catchment Group (HRCG), Katharine Street River Gang and the
Lower Helena Association. HRCG operates from the Pumpback Dam to the Scott
Street Bridge, the Katharine Street Gang work in Bellevue and the Lower Helena
Association operates from Military Road in Midland to the confluence with the Swan
River. DBCA volunteer Peter Day also conducts regular weed control on the north
side of the river below the Pumpback Dam. These groups have carried out
restoration, revegetation and weed control projects along the Helena River, and play
an advocacy role in protecting the river. The Friends of Piesse Brook play a key role
in the restoration of Piesse Brook, a major tributary to the Helena River entering
upstream of the Pumpback Dam. These groups operate primarily through volunteers
and funds from various sources, including the Swan Alcoa Landcare Program. The
HRCG Action Plan proposes practical management actions to guide rehabilitation
activities and forms a supporting document for grant funding (EHCMP 2014).

DBCA has initiated an environmental flows program in collaboration with the
Department of Water and Environmental Regulation (DWER) and Water Corporation
to provide some water flow to downstream river pools over the summer months. This
helps to maintain water quality, viable refuge and critical habitat for aquatic
organisms. Water quality monitoring is undertaken monthly and the results trigger
water releases from the Pumpback Dam to supplement the downstream pools.
There are no environmental flows from Mundaring Weir, and there is currently no
infrastructure available for releases to be made.
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Figure 7: Land ownership within a 500m buffer of the Helena River, Mundaring Weir to Pumpback Dam.
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Figure 8: Land ownership within a 500m buffer of the Helena River, Pumpback Dam to Scott Street.
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Figure 9: Land ownership within a 500m buffer of the Helena River, Scott Street to the confluence with the Swan River.
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1.7 Previous assessments

The former Water and Rivers Commission (WRC) funded a foreshore assessment of
parts of the Helena River Catchment in mid-1999 (Siemon 2001). The Foreshore
Condition Assessment Form developed by WRC (Pen and Scott 1999) for
community groups to assess foreshore condition in urban and semi-rural areas was
used. Sections of the Helena River assessed were 5.5km from Kidman Avenue
(Swan River confluence) to Stirling Crescent, and upstream of Scott Street for 600m.

The Department of Water and Environmental Regulation (DWER) (formerly DoW),
DBCA (formerly Swan River Trust) and the Ellen Brockman Integrated Catchment
Group undertook foreshore assessments of 37 tributaries in the Swan Canning
Catchment between 2006 and 2007 (SRT 2008b). The Helena River assessment
was conducted by DWER in 2006. The assessment extended from Mundaring Weir
downstream to the confluence with the Swan River and included tributaries to the
Helena River including Piesse Brook and Kadina Brook. The Swan River Trust ran a
prioritisation process for all tributaries, including the Helena River. These results are
included in Section 3.

The Swan River Trust undertook a comprehensive foreshore condition assessment
from 2004 to 2007 of the Development Control Area (SRT 2008a). Riparian
vegetation along the Helena River from the Pumpback Dam to the confluence with
the Swan River was assessed in 2006, and shoreline condition from East Street in
Guildford to the Swan River confluence (the estuarine section of the Helena River)
was assessed in 2007.

1.8 Major land use changes since 2006 and major proposals

Perth has undergone rapid population growth in the previous decade, and several
major residential expansions have occurred adjacent to the Helena River in this time.
These include expansion of the Helena Valley Estate, land releases and subdivisions
adjacent to the Midland Railway Workshops and development of the Rosehill Waters
estate in South Guildford.

The Shire of Mundaring has developed the Draft Helena Valley Urban Expansion
Strategy for future urban growth in Helena Valley (Shire of Mundaring 2016). It
identifies the potential for urban development for the long-term to meet the
expectation that Perthoés population wil/l r
environmental, social and economic opportunities were identified, including rezoning
options for low, medium to high density housing and parks and recreation reserve.
The strategy was open for public comment in 2017. Impacts to the Helena River that
may result from implementation of the strategy include clearing of riparian vegetation
at proposed road crossings at Fyfe Street, Samson Street and/or Katharine Street
and upgrade of the Scott Street crossing; possible nutrient and other contaminant
runoff from proposed recreation grounds, and urban runoff and sedimentation from
increased housing density.
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Belle View Estate is a proposed residential development from the Katharine Street
footbridge crossing in Bellevue to the Roe Highway crossing. A restoration program
is planned for the Helena River riverbank in this area including a series of
constructed wetlands that will form part of a living stream to treat drainage water
from the suburb of Bellevue. DBCA and DWER have been consulted in the
development of a local water management strategy and a constructed lakes and
wetlands management plan, which have been prepared by Coterra Environment
(Hopkirk 2015).

At the time the most recent land use strategy was published (2010), no future
industrial development in the area from Mundaring Weir to the Pumpback Dam was
anticipated (WAPC 2010).

1.9 Objectives

For the section of the Helena River from Mundaring Weir downstream to the
confluence with the Swan River, objectives of this assessment are 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 intermediate to longer-term management;

1 identify management works that could be undertaken and achieved in the
short-term; and

1 compare the current condition to that determined in 1999 and 2006
assessments.

Department of Biodiversity, Conservation and Attractions
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2 Method

2.1 Previous assessments

2.1.1 Water and Rivers Commission

Siemon (2001) adopted the Foreshore Condition Assessment Form (Pen and Scott
1999) for assessment of the Helena River, from the Swan River confluence
upstream for 5.5km to Stirling Crescent, and upstream of Scott Street for 600m. An
overall stream condition index was determined by using the following indicators of
foreshore condition:

1 bank stability;

9 foreshore vegetation;
1 stream cover; and

1 habitat diversity.

A colour-coded system was used to summarise the condition of each parameter
based on a scale from Excellent to Very Poor for homogenous sections of
vegetation, and each condition category contained a score. The condition values
were summed for all parameters to give an overall stream condition index, also
ranked on a scale from Excellent to Very Poor (Appendix 10).

2.1.2 Department of Water and Environmental Regulation (DWER) 2006

The foreshore assessment conducted by DWER in June 2006 used a methodology

based on Pen and Scottds (1995) grading of f
from Mundaring Weir downstream to the confluence with the Swan River. Sections

of the river were split into ofthegverbasdds 6, f ai
on vegetation condition and bank stability (DoW n.d.). These were surveyed by foot,

or by vehicle at access points where complete access to the segment was not

possible due to land tenure or terrain.

Vegetation was assessed withineachs e gment based on Keigheryos
condition, including growth form, dominant species and crown cover. Data were also

collected for weed percentage cover, drains, infrastructure, management pressures

and management responses, adapted fromthe Swan Ri ver Trustdéds met ho
the Foreshore Assessment and Management Strategy (2008a).

Bank stability, terrestrial and instream habitat and land use, and suggestions for
management were adapted from the Foreshore Condition Assessment Form (Pen
and Scott 1999).

The Swan River Trust categorised segments based on Rutherford et al. (2000a and
2000b) which ranks segments based on several parameters, described in Section
2.2.4. This prioritisation method was also used by DBCA in the current assessment
to enable comparison with the earlier survey.
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2.1.3 Swan River Trust 2004 - 2007

The Swan River Trustodés foreshor-@@nnmgriveti ti on a
system was based on a pressure-state-response framework, and management
issues and recommendations were identified.

It included an assessment of shoreline structures and their stability (mostly relevant
to lower stretches of the Swan and Canning rivers where built structures have been
constructed for public amenity and to support other infrastructure), shoreline stability
and erosion risk, and a vegetation classification and condition assessment (Swan
River Trust 2008a).

Shoreline stability and condition of the Helena River was assessed from the
confluence with the Swan River upstream for approximately 2km, the estuarine
section of the Helena River.

Vegetation was mapped from the confluence with the Swan River to the Pumpback
Dam into similar units based on assessment of aerial photography. These units
were ground-truthed and a vegetation description for each unit was provided,
dominant weed species were identified and other indicators related to vegetation
condition were assessed.

2.2 Current assessment

DWER6s met hodol ogy was adopted for the curren
reliable comparison as it covered the same stretch of river. The riverbank was split

into segments based on vegetation structure, bank type and land tenure. The

segments were similar to those defined by DWER, but were modified where land use

had changed or other attributes had altered significantly since 2006.

2.2.1 Desktop assessment

A brief desktop assessment was undertaken to note the recorded natural and
cultural values adjacent to the HelenaRi v e r . A 500m buffer to th
was applied and a search for the following data was conducted:

1 Nationally Important Wetlands;

9 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.

Perth NRM provided a summary shapefile of restoration projects funded by the Swan
Alcoa Landcare Program (SALP) and other programs from 2007 to 2016. Sites that
were adjacent to the river were cross-checked with the field assessment to
determine whether restoration works were still evident and had aided in the
rehabilitation of the area.
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2.2.2 Data collection

The ArcGIS GIS Collector application was used to collect field data on an Apple
iPad. Shapefiles and a base map were created for viewing in the web version GIS
Online and the phone/tablet application GIS Collector. Field data were automatically
uploaded to the Cloud and were checked at the end of each field day to ensure data
had been accurately captured.

The alignment of the Helena River was accurately digitised from aerial photography
and was viewed in the field in GIS Collector. The start point of each segment was
marked in GIS Collector. A number of attributes were recorded in the field which
were linked to each segment point (see Section 2.2.3).

2.2.3 Field surveys

Field surveys were undertaken from September to November 2016. DBCA
conducted the surveys on foot where access to the riparian zone was possible, and
by vehicle viewing the river at access points where the full length of segments was
not accessible due to land tenure or terrain.

The Helena River was assessed in a downstream direction. Left and right banks
were determined when facing downstream.

The riverbank was split into segments based on vegetation structure, bank type and
substantial changes in land use. Both sides of the river were assessed as one
segment. Attributes were then assigned to the left and right banks.

The following attributes were collected:

Segment details i date, field officers, river name
Summary comment i key issues of note
Height and slope of the left and right banks
Land use of the left and right banks: agriculture, parkland, rural, residential,
commercial/industrial, remnant bush/reserve and/or recreation
Fencing of the riparian zone of the left or right banks
Vegetation type description
Dominant native species i from each of the prominent vegetation layers
Condition:
0 Bank stability/erosion (good, average, poor)
0 Vegetation (good, average, poor)
0o Weed cover (minimal, moderate, extensive)
o0 Level of pressure (minimal, moderate, extensive)
o Pen and Scottédés foreshore condition as
1 Management issues:
0 Weed species (a full list of weeds noted in the field)
o Erosion and siltation presence, through natural means or by
disturbance
o Type of erosion present; including undermining, large silt deposits,
incised scour, slumped bank, embayment retreat, exposed tree roots

= =4 -4 A

= =4 A A
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0 Vegetation loss; through trampling, grazing (current and historic if
known), displacement by weeds, clearing, erosion
0 Uncontrolled access; by vehicles, people (including private property
owners where gardens encroached the shoreline and fences were not
constructed) or stock (only included stock where sighted or evidence of
current presence of stock was evident and the river was not fenced to
limit their access to the water)
o Other management issues; comment field to note other issues of
significance
Trajectory (stable/improving, deteriorating)
O0Hoped f or ifthd @arrestéegehoémanagement was maintained
Ease of rehabilitation, and factors affecting likely rehabilitation success
Rehabilitation recommendations, including weed control and priority species
for control, fencing required, erosion control, species for revegetation, silt
management and water quality management

= =4 -4 A

See Appendix 7 for a further definition of attributes.

2.2.4 Categorisation of segments

We followed a similar method to DoW (n.d.) and the Swan River Trust (2008c) to
categorise river segments, which was based on the Cooperative Research Centre

(CRC)of Catchment Hydr ol ogy étsal, 2000a ané 2000b)k ( Rut he
The CRC devel oped a mathed(Appengxr9)tmrank segmestsh uf f | e d

or reaches according to five parameters:

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

trajectory (deteriorating-improving) and hope (with hope-without hope);
proximity to good reaches, and

ease of rehabilitation (easy-hard).

= =4 4 A

See Appendix 8 for a description of these parameters and their application to this
assessment.

Each segment was assigned a category for recommended restoration strategies
(Table 1). This enabled prioritisation of segments and highlighted areas of riverbank
for restoration activities to be planned. Once these areas were highlighted we then
considered whether there was existing or potential for community interest in the area
and multiple benefits possible (eg. educational, recreational).
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Table 1: Criteria for assigning a category to a segment and the suggested
management strategy for each category.

Category | Criteria and management strategy

0 Condition and pressures

Pen and Scott grade = Al; Level of pressure = Minimal; and none of
the following issues were recorded for the segment:

0 Accessivehicle, people, stock, or

0 Loss of vegetation i through trampling, grazing, displacement by
weeds, clearing, erosion

o Erosion i undermining, large deposits, incised scour,
scarps/vertical shears, slumped banks, embayment retreat,
exposed tree/shrub roots

o Other management issues

Strategy: Only requires monitoring for the emergence of new
threats in the future

1 Rarity or conservation value

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

Nationally Important Wetland

Bush Forever site

Environmentally Sensitive Area

Known populations of rare or priority flora and fauna
State or nationally listed threatened ecological community

O O O O o

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

2 Condition

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

Strategy: Protection or minor restoration to maintain good
condition

3 Condition and trajectory

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

Strategy: Restoration to prevent further deterioration
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4 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 Al, A2 or A3

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

5 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 Al, A2 or A3, and Ease of rehabilitation = Easy

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

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 Al, 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
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3 Assessment results

The Helena River was divided into three sections (East, Central, West) to reflect
major changes in landform (the Darling Scarp to the Swan Coastal Plain), land use
and the area of operation of two active catchment groups.

From Mundaring Weir to the confluence with the Swan River, the Helena River was
divided into 44 segments based on variation in landform features, vegetation and
bank type. Two open stormwater drains and a short channel from a small wetland
below an industrial site were assessed and are included in this figure. Segments
ranged from 90m to 3.2km, with an average length of nearly 800m (Table 2).

DWERGO s

2a8sessment covered the same area of the Helena River to this

assessment and its dataset is most comparable. Segments are not identical to

t hdiwided thelri@erbank mite shartere n t
segments. In the West section DWER included a short drainage channel of 25m that
we did not assess. In 2006, the East section was assessed as a single segment by
DWER, while we split it into 14 segments to pick up variation in landform and
riverbank condition. Comparison of values for this section is therefore difficult as
features were averaged across the whole section in 2006.

DWER6s; generally

Partsof DWERG6 s dat as et

t hat

have

been

i ncl

since 2006 are bank stability, vegetation condition, level of pressure and Pen and
Scott grades. Weed cover was not recorded by DWER but their list of dominant
weed species enables some comparison of changes in weed structure.

The East section was not assessed as part of

foreshore assessments.

t he

Swan

Ri ver

Table 2: Number of segments and average segment length for each section of the

Helena River

Section Section | Average | Number of | Number of
length | segment | segments | segments

(km) length 2016 2006
2016

East 7 Mundaring Weir to 24.5 0.933 15 1

Pumpback Dam

Central i Pumpback Dam to Scott 9.63 0.688 7 6

Street crossing

West - Scott Street crossing to 33.97 0.739 23 24

confluence with Swan River

Total 68.1 0.792 45 31
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Several features and condition ratings were different for the left and right banks, and
the figures in Tables 2-13 reflect the lengths for both banks, effectively doubling the
distance of the river. In the West section there are two alignments to the river and
the length recorded in Table 2 includes the distance of both alignments. Proportions
of the distance of features and condition ratings for the river sections are therefore
also included to enable a more effective comparison.

3.1 Land use

The primary land use of most segments in the East section is remnant bush reserve,

with only the three segments immediately below Mundaring Weir used as a day-use

recreation area. The Munda Biddi Trail, a long-distance cycling trail, runs along the

eastern part of this section near Mundaring Wei
pipeline access track is open to management vehicles only and most walking trails

within Beelu National Park are located away from the watercourse. There is also a

narrow section of cleared paddocks about half way along this section, now within the

national park.

Multiple land use is more common in the Central section. Remnant bush reserve is
still the dominant land use, particularly as a large part of this section is within Beelu
National Park. Walking trails are present on the left bank of the river through the
national park. Rural and residential land uses are common immediately adjacent to
the river reserve through Helena Valley. Although the river is reserved, it is difficult
to access as property boundaries in many places are within 10-20m of the
watercourse.

Multiple land use is also common in the West section. Rural, residential and
remnant bush reserve occurs through Helena Valley and Bellevue, although much of
the river is inaccessible due to the proximity of private property. There is a
significant area of private property immediately east of Roe Highway in Bellevue
which is proposed for a residential development. Within the development proposal
the river is planned for reservation and there are plans to convert a tributary drain
into a living stream providing some treatment to stormwater before it enters the
Helena River. Industrial land use is common through Hazelmere and Midland. The
Western Australian Planning Commission (WAPC) owns a significant portion of land
in this area as well as through Woodbridge, where much of the area is semi-rural.
Through Guildford most of the land adjacent to the river is owned by WAPC or
vested in the City of Swan, and managed as parkland or remnant bush reserve.
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Table 3: Land uses over the length of the Helena River assessed.

Section of Helena River

East Central West Overall

Landuse Km % Km % Km % Km %
Agriculture 0.99 4 0 0 4.66 13.7 5.65 8.3
Parkland 0 0 0 0 6.29 18.5 6.29 9.2
Rural 0 0 3.76 39| 20.87 61.4 24.63 36.2
Residential 0 0 6.1 63.3| 19.16 56.4 25.26 37.1
Commercial/

industrial 0.93 3.8 0.87 9 4.88 14.4 6.68 9.8
Remnant bush/

reserve 22.83 93.2 5.88 61.1| 12.04 35.4 40.75 59.8
Recreation 4.96 20.2 1.75 18.2 1.12 3.3 7.83 11.5
Total 29.71 121.2| 18.36 190.6 | 69.02 203.1 117.09 1719

More than one land use may be recorded for each segment, therefore total
percentage is greater than 100.

3.2 Bank height, slope and stability

The Helena River is impacted by the lack of flow caused by the presence of
Mundaring Weir and the Pumpback Dam, declining rainfall and reduced streamflow
from its tributaries. In many areas this has led to siltation of the watercourse and in-
filling of pools with organic material (WRM 2010).

East section

Banks are mostly medium (31-60 degrees) slope with a height of 0.5-1m or 1-2m.
Immediately below Mundaring Weir the banks are steep (>60 degrees), concreted
and higher than 2m. The banks are shallow (0-30 degrees) in three segments only -
near Mundaring Weir infrastructure downstream of the concreted area, in a segment
where granite dominates the watercourse, and where a ford on the pipeline access
track causes localised flooding (Figure 10).

Bank stability is mostly good, with an average rating in only two segments. The
banks are largely vegetated with remnant vegetation and a dense understorey,
helping to protect and secure the bank. The vesting of the surrounding land in
national park and water catchment has meant that the riparian vegetation is mostly
intact through the river valley and it joins with dryland vegetation further up slope.
Where cleared paddocks intersect with the watercourse, the bank sediment appears
less stable. The floodway of the Pumpback Dam also has evidence of fluctuating
water levels, localised flooding and bank destabilisation. There are no
environmental water releases from Mundaring Weir.

Erosion was recorded immediately downstream of the bridge on Mundaring Weir

Road where 4WDs and off-road bikes crossing the river have caused localised
erosion, and downstream of O&6Connor Road
crossing the river has caused localised erosion and exposed banks.
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No developments or changes to the bank alignment have occurred since 2006. The
values given for bank stability in 2006 and 2016 suggest an improvement in bank
stability, in that nearly all the length of bank is now considered good, up from
average in 2006.

DIRECTION 31.94219°S ACCURACY 5 m
256 deg(T) 116.07737°E DATUM WGS84
~ - - ~

10:36:06+08:00

2016-10-10

199 deg(T

DIRECTION

Shelynitrs aagpo 13:10:05+08:00

Figure 10: Localised flooding occurs above this small ford.

Figure 11: Steep banks above the Pumpback Dam.

Figure 12: Localised erosion downstream of Mundaring Weir Road.

Central section

The banks are mostly medium slope and 0.5-1m or 1-2m in height. A steep bank
occurs on a river bend on private property near Clayton Road in Helena Valley,
where the bank is eroding and there is little vegetation behind it to stabilise the soil
and prevent further retreat. A shallow, low bank is located at the gravel carpark near
Craignish Gauging Station in Helena Valley. Four wheel drives are driven across the
river, illegally accessing the area below the Pumpback Dam which is closed to the
public.

From the Pumpback Dam through Beelu National Park bank stability is considered
good. The understorey and mid-storey holds the bank together, and in places there
is a narrow band of sedges helping provide a dense matting in the top soil. Granite
is a common feature of the watercourse in this area, also providing a solid foundation
and limited opportunity for sediment to be washed away. Through private property to
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the Scott Street crossing bank stability is average. The native mid and understorey
has largely been removed and replaced by weedy grasses and herbs. Localised
erosion is evident in some areas.

SinceDWER6s assessment in 2006 an i mprovement
No segments were considered to have good stability in 2006, while most segments
are now considered good.

Siemon (2001) found localised occurrences of erosion and slumping in the 600m
assessed upstream of Scott Street, especially on the outside of river bends. Bank
stability was considered poor. We could not access all 600m assessed by WRC on
foot, but viewed the river from a point 1.5km upstream of the Scott Street bridge and
at the bridge where bank stability is now considered average.
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Figure 13: 1-2m medium sloped bank in Helena Valley.
Figure 14: 1-2m steep sloped bank in Helena Valley.

Figure 15: Exposed riverbank near Craignish Gauging Station.
Figure 16: Erosion on a riverbend on private property in Helena Valley.
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