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Introduction
This Waterway Action Plan for Reach 2 of the Wimmera River has been prepared by
Earth Tech Engineering for the Wimmera Catchment Management Authority.
The Wimmera Catchment Management Authority plans to undertake a stream
management works program along this reach of the Wimmera River, which has
been identified as a high priority for management. This Waterway Action Plan has
been completed to help facilitate the implementation of the waterway management
works. The development of local community support, the investigation of reach wide
issues and the subsequent provision of a technical and financial basis for the works
to government, are important aspects of this Action Plan.
This report includes a discussion of stream processes, habitat, riparian vegetation,
stream flow and water quality issues and establishes a technical basis for
determining the priorities for works implementation. In determining these priorities
the investigation also considers the objectives of the Wimmera Catchment
Management Authority via objectives referenced in the relevant regional strategies.
Once these priorities have been set, the works program will be developed in
consultation with the local community. Individual works sites will be assessed in the
field against the priorities set for the program and associated financial
considerations.
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Regional Objectives
The regional strategies and policies which are relevant to the Wimmera River
Catchment are the:
•

Victorian River Health Strategy (2002)

•

Draft Wimmera Waterway Management Strategy (2002)

•

Draft Wimmera Water Quality Strategy (2001)

•

Wimmera River Geomorphic Investigation (2002)

Review of Regional Strategies
The Victorian River Health Strategy

The objective of the Victorian River Health Strategy (VRHS) is to achieve healthy
rivers, streams and floodplains which meet the environmental, economic,
recreational and cultural needs of current and future generations (DNRE, 2002).
This goal is to be attained using the following four key elements of the strategy
(DNRE, 2002):
•

Protecting rivers that are of the highest community value from any decline in
condition;

•

Maintaining the condition of ecologically healthy rivers;

•

Achieving an ‘overall improvement’ in the environmental condition of the
remainder of rivers, and;

•

Preventing damage from future activities.

Implementation of this management approach will be by:
•

Providing special protection for rivers of very high value;

•

Establishing regional five and 10 year targets for river protection and restoration
through community-driven regional planning processes; and

•

Establishing policies for specific management activities aimed at preventing
damage to river health from future management activities.

Regional River Health Strategies, of which this report is a part, aim to:
•

Identify environmental, recreational, social and economic assets;

•

Identify threats to assets;

•

Set broad priorities for protection and restoration based on a risk-based
approach and a level of community commitment;

•

Identify broad actions required;

•

Include detailed issue specific action plans which identify:
Detailed options for actions and analyse these using the cost-benefit
approach;
Priority actions;
Roles and responsibilities;
The cost sharing arrangements;
Timetable for implementation; and
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Five year implementation targets and 10 year resource condition
targets;
•

Integrate five year implementation targets and 10 year resource condition
targets for major river reaches;

•

Set integrated river health objectives and targets for major river reaches; and

•

Include monitoring, reporting and review programs.

The VRHS goes on to briefly describe some of the details of managing:
•

Water quality;

•

Riparian lands; and

•

River channels.

The Wimmera Waterway Management Strategy

The Wimmera Waterway Management Strategy (WWMS) aims to provide direction
for waterway management within the Wimmera region (Sinclair Knight Merz 1999).
The goal of the strategy is to, “protect and enhance the region’s waterways through
fair and sustainable management, taking account of environmental, economic,
cultural and social objectives. In 1997 the Wimmera Regional Catchment Strategy
recognised the need to develop and implement an integrated waterway
management program for the two river basins within the Wimmera CMA region. A
series of programs, which are consistent with the Wimmera Regional Catchment
Strategy, are detailed in the WWMS. Of particular relevance to this Waterway
Action Plan are:
•

Program 1. Asset Management, the aim of which is to manage structural
waterway assets so as to improve the health of the waterways;

•

Program 2. Waterway Repair and Maintenance, the aim of which is to preserve,
maintain and/or rehabilitate the environmental, economic and social values of
waterways;

•

Program 3. Riparian Management, the aim of which is to improve waterway
health through the sustainable management of riparian zones; and

•

Program 4. Catchment Management, the aim of which is to assist in addressing
land management issues that have negative impacts on waterway values.

Appendix A of the WWMS describes the method used to divide the Wimmera CMA
into 12 Waterway Management Units (WMU). Detailed information on each river
reach which makes up a WMU has been gathered through literature reviews and
field inspections. Tables summarizing the stability, ecological condition and
estimated cost of works required for each reach are provided. This report aims to
confirm and elaborate on the findings of the WWMS in relation to Reach 2 as
defined in the Wimmera River Geomorphic Investigation. Reach 2 is wholly
contained within Waterway Management Unit 1.
The Wimmera Water Quality Strategy

The aim of the Wimmera Water Quality Strategy is to improve the quality of river
water so as to bring environmental, social and economic benefits to the region.
Poor water quality has resulted in a significant number of blue green algae blooms
in the past. Implementing the strategy could reduce total phosphorous levels in the
Wimmera River by up to 42 tonnes per year (WCMA 2001).
The strategy is to be applied through a number of Programs. Of these, Program 7;
Catchment and River Health Management, is most relevant to this report. Its
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objective is to, “ensure that catchment and river health management in the region
will result in improved water quality”. This is to be achieved through:
•

Waterway repair and maintenance;

•

Flow regimes;

•

Riparian management; and

•

Catchment management.

It has been estimated that catchment wide implementation of these strategies could
reduce total phosphorous input to the catchment by 24.1 tonnes per year.
The Wimmera River Geomorphic Investigation

The Wimmera River Geomorphic Investigation (WRGI) comprises a review and
analysis of sediment processes within the Wimmera catchment, with a focus
primarily on the Wimmera River. This report recommends that the following
priorities, based on the principles of best practice catchment management, be
applied:
•

Preserve areas with near pristine values;

•

Restore areas of high value;

•

Rehabilitate areas that place other values at risk or provide good opportunity for
restoring values; and

•

Maintain degraded areas to prevent values declining to unacceptable levels.

Broadly examining the upper catchment areas, the Geomorphic Investigation found
that some streams and tributaries are delivering high sediment loads to the
Wimmera River. This excess sediment is threatening reaches harbouring rare
geomorphic and ecological features. In particular the report found that Reaches 2, 4
and 6 are high priorities for management intervention.
With regard to Reach 2 the WRGI (ID&A 2002) noted the following Management
Implications for Reach 2 and its tributaries.
Wimmera River
“The contemporary adjustments to geomorphic character that have occurred due to
drainage works and subsequent gully erosion have not altered the geomorphic
behaviour of this reach. Due to some of the reach boundary conditions, which have
not changed since European settlement, this reach will naturally accumulate
sediment and in some sense recreate the swampy environment possibly containing
a Chain of Ponds. Working with these stream processes will be the most effective
river rehabilitation strategy”.
“Reaches 2.1 and 2.3 are intact fill, containing freshwater meadows and chain of
ponds, protection of these reaches should be high priority for management.” “….it is
a high priority to ensure no further degradation of those geomorphically intact
reaches, 2.1 and 2.3, occurs. High priority should also be given to the rehabilitation
of reach 2.23, it is short, between reaches 2.1 and 2.3 and poses a threat to their
status.”
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Tributaries
“Objectives for the management of the tributaries contain two categories:
•

management for processes that impact on stream health and land management
within the tributary system

•

management for process that impact on the Wimmera River.

“Management should be directed at reducing the rate of sediment input from the upper
catchment areas…by trapping sediment within the tributary system.”

State Strategy
Victorian River Health
Strategy (2002)

Regional Strategy
Draft Wimmera Waterway
Management Strategy (2002)

Catchment Wide Strategy

Catchment Wide Strategy

Wimmera Water Quality
Strategy (2002)

Wimmera River Geomorphic
Investigation (2001)

River Reach Strategy
Wimmera River Waterway
Action Plan for Reach 2

On Ground Works
Relationships between reports used to compile the Wimmera River Waterway Action Plan for Reach 2.
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River Health Assessment
Overview of Reach 2
The Wimmera River Geomorphic Investigation (IDA 2002) divided the Wimmera
River into 20 management reaches based on geomorphic characteristics and
behaviour. The reaches commenced at the upstream end of the Wimmera River and
finished at Lake Hindmarsh.
Reach 2 is approximately 16 kilometres in length, commencing upstream of a
significant freshwater meadow on Crown Land immediately upstream of Lower
Wimmera Road. The reach finishes at the confluence of the Wimmera River and the
Glenlofty Creek. The reach passes through agricultural land, predominantly used for
grazing, and the township of Elmhurst. A number of named and unnamed tributaries
join the Wimmera River within the reach. Named tributaries include:
•

Tom the Tailor Creek

•

Little Wimmera River

•

Hickman Creek

•

Rocky Creek

•

Sandy Creek

•

Glenpatrick Creek

•

Nowhere Creek

(see Figure 1).

For most of its length, Reach 2 is within Crown Water Frontage. However given the
swampy nature of much of the reach, there are significant waterway values on
adjacent private property. There are 3 sections which are not on Crown Water
Frontage;
1. a small section downstream of Lower Wimmera Road,
2. within the township of Elmhurst, and
3. approximately 2 kilometres upstream of the Glenlofty Creek.
Artificial channelisation, undertaken in the past, initiated channel incision resulting in
the formation of a continuous, defined channel along the majority of Reach 2. The
very upper parts of the Wimmera River (Reach 1) and the Little Wimmera River,
which have intact chain of ponds, are the only sections unaffected by the deepening
process.
Upstream of the Pyrenees Highway, a chain of ponds morphology is the dominant
feature. The river alternates from shallow, swampy reaches with a non-defined
channel, abundant instream vegetation and very little overstorey, to a stable incised
channel with slow pools separated by long sections with abundant instream
vegetation and patchy, narrow bands of overstorey riparian vegetation.
Swampy sections are very stable, heavily vegetated and provide good habitat to bird
life and instream fauna. Incised sections that appear to be reverting to their original
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form generally comprise long pools separated by longer sections of thick instream
vegetation (usually phragmites and/or cumbungi).
Stock access is not restricted from all of this section, however it does not pose a
major threat to stream health, as the type and thickness of vegetation and the extent
and duration of inundation is a deterrent to stock. There is no evidence of stock
significantly impacting on the physical characteristics of this reach although it is
likely that they impact on water quality.
Willows and poplars dominate some of the incised reaches, reducing the abundance
of aquatic plants, riparian diversity and in stream habitat. Willow roots in the stream
are presently holding a number of small erosion heads. Whether the willows are
preventing their upstream migration or in fact are the cause of them is difficult to
determine (the only erosion heads noted upstream of the Highway were among
willow roots except those that have already passed into the Hanging Swamp).
A concrete drop structure upstream of the Hickman Creek confluence,
(approximately 5 km upstream of Elmhurst) marks a significant change from a poorly
vegetated and incised reach to a swampy reach with abundant reeds and poorly
defined channel. The structure was constructed in the 1960’s in a joint effort
between local Government and landholders to address channel incision in the
Wimmera River. The structure was refurbished in 1990 by local landholders and in
2000 was again repaired by the Wimmera CMA. The structure is now a key asset of
the Wimmera CMA.
In December 2001 Fisher Stewart Pty Ltd (on behalf of the Wimmera CMA)
undertook an engineering survey of the Wimmera River between Elmhurst and the
Hanging Swamp (Appendix B ). Approximately 150 metres within Reach 2.2 was
inaccessible. The results of the survey were incorporated into an assessment of
Hanging Swamp (Appendix C). The survey of the Wimmera River is approximately
8.5 km in length. Cross sections were surveyed at an average interval of 250 m.
Assessment of the survey information indicates the following:
•

The average bed grade between the concrete drop structure and the
Hanging Swamp is 1 in 250 (0.004 m/m) which is also a low energy system
but contains a pre European settlement channel form

•

The average bed grade downstream of the concrete drop structure is
approximately 1 in 330 (0.003 m/m) indicating a low energy fluvial system
demonstrated by the accumulation of fine grained sediment within the active
river channel.

Downstream of the Pyrenees Highway, the Wimmera River maintains a more open
channel with larger flow capacity, and more overstorey vegetation but less instream
vegetation. The overstorey vegetation, although still inadequate, provides a
substantial portion of instream debris, which is required to maintain habitat and
channel stability.
The Wimmera River at Elmhurst has undergone extensive infilling of the floodplain
in this section which appears to have been exacerbated by the Avoca - Ararat
Railway line at the downstream end of Elmhurst. The Elmhurst Landcare Group in
conjunction with the Wimmera CMA carried out extensive waterway works in this
section of the river in 1999/2000. Pool and riffle sequences were created and
extensive weed control undertaken to improve the overall amenity of the area and
create sediment traps.
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Sandy Creek and the Glenpatrick /Nowhere Creek system are major tributaries
which enter the Wimmera River at Elmhurst. Both systems have undergone incision
in the past which has contributed sediment to the Wimmera River. Erosion
processes are still active in the Glenpatrick and Nowhere Creeks. Incision is less
active in Sandy Creek.
Native riparian vegetation is sparse along the length of Reach 2 and where it exists
it is usually in narrow strips. This has resulted in poor shading and a low portion of
instream debris to provide habitat. The abundance of instream debris improves
downstream of the Elmhurst - Glenpatrick Road.
The main threats to river health upstream of the highway are bed instability, pest
plants (willows, poplars, gorse), and bank instability and declining water quality due
to stock access.
The main threats to river health downstream of the highway are pest plants (mostly
gorse, some willows and poplars), stock access, lack of riparian vegetation and
variable instream habitat.

Figure 2 Typical Freshwater Meadow upstream of Pyrenees Highway

Overview of Reach 2 tributaries
Little Wimmera River

The Little Wimmera River occurs within Crown Water Frontage before entering State
Forest. The river is characterised by an upper and lower section separated by a
private vehicle crossing off the Lower Wimmera Road. The upper section is an
example of an intact chain of ponds reach in excellent condition. The lower reach is
a well vegetated, incised reach that is reasonably stable although some small
erosion heads are migrating towards the crossing. Stock access is limited although
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riparian vegetation and fencing could be improved. The main management issues
for the two reaches are control of the active headcuts that threaten the upper reach
and improvement of riparian vegetation and instream habitat.

Figure 3 Upper section of Little Wimmera River in excellent condition

Tom the Tailor Creek

The creek, on private property, has incised up to three metres and more in some
parts with vertical sides and localised instabilities. Previously active gully heads are
currently stable and the creek itself is mostly stable. The biggest threat is from stock
access and over grazing although a large portion of the creek is located within land
used for tree plantations. Future logging operations may pose a threat if a
vegetated buffer is not maintained between the logging and the stream banks. The
main management objectives are to maintain creek stability and improve riparian
vegetation to prevent impacts on downstream receiving reaches.
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Figure 4 Tom the Tailor Creek, incised but stable - note plantation in the background

Hickman Creek

Hickman Creek, Rocky Creek and Sandy Creek all flow off granitic hills, have
undergone gully erosion and are therefore likely to have delivered large quantities of
sediment to the Wimmera River and its floodplain. Hickman Creek is on private
property for all but a small section. The creek appears to have stabilised with good
instream vegetation where it enters the Wimmera River. Monitoring of sediment
inputs from the creek should be undertaken. The major landholder on Hickman
Creek is currently investing significantly in fencing, revegetation and off stream
watering along the creek.
Rocky Creek

Rocky Creek occurs on private property and is stable where it enters the Wimmera
River. A concrete drop structure, approximately 100 metres from the Wimmera River
confluence, has been incorporated into the road bridge on the Elmhurst – Beaufort
Road. The structure has stabilised the creek immediately upstream of the road.
There is, however, a large sediment slug, of unknown origin, in the Wimmera River
at its confluence with Rocky Creek. Less than 1 kilometre upstream of the Elmhurst
–Beaufort Road, Rocky Creek is highly degraded. Stock have unlimited access to
the creek, there is little to no riparian vegetation and an active head scour is working
its way up the creek.
Sandy Creek

Sandy Creek has undergone incision in the past but is now stable. There are minor
instabilities in the upper reaches but sediment is not transported to the Wimmera
River. Upstream of Sandy’s Lane much of the creek occurs within or adjacent to the
Pyrenees Hwy road reserve and thus is well vegetated. Downstream of Sandy’s
Lane the creek is within Glenpatrick Streamside Reserve and is similarly well
vegetated. Fencing of private property downstream of Glenpatrick Streamside
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Reserve has resulted in a stable, well vegetated creek although overstorey
vegetation and recruitment is sparse. Approximately 100 metres upstream of
Wiltshire’s Lane to its confluence with the Wimmera River the creek is unfenced and
in poor condition. Whilst the creek is stable, stock access is unlimited and gorse and
rabbits are prevalent.
Glenpatrick/Nowhere Creek

The lower reaches of Glenpatrick and Nowhere creeks occur within Crown Water
Frontage. This creek system has also undergone substantial gully erosion and
incision. Continual filling of the floodout zone through increased sedimentation rates
has resulted in continued attempts to maintain channel capacity through excavation.
The excess sediment inputs from gully erosion in the upper catchment exacerbate
this process and thus pose land use hindrances. Management should be directed at
reducing the rate of sediment input in the upper catchment areas by trapping
sediment within the tributary system (ID&A, 2002).
Other tributaries

The last major right bank tributary in Reach 2, shortly upstream of the Elmhurst
Landsborough Road, has experienced severe gully erosion that is contributing
substantially accelerated rates of sediment input to the Wimmera River (ID&A,
2002).
Left bank tributaries between Elmhurst and the end of Reach 2 have undergone
incision in the past. Head erosion at the upstream end of these tributaries is still
active but appears to not be contributing sediment to the Wimmera River. The
Pyrenees Highway and the Ararat – Avoca Railway line, which are approximately
100 metres from the Wimmera River in this section, are acting to trap sediment
before it enters the river. The greatest threat to the stability of these areas is from
works in road and railway reserves.
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Overview of Management Reaches
The Wimmera River Reach 2 has been divided into 4 management reaches based
on the Wimmera River Geomorphic Investigation (WRGI 2001) and field inspection
(Appendix D)
•

Reach 2.1 - “Hanging Swamp” to Lower Wimmera Road

•

Reach 2.2 - Lower Wimmera Road to end of poplars

•

Reach 2.3 - End of poplars to Drop Structure upstream of Hickman’s Creek

•

Reach 2.4 - Drop Structure upstream of Hickman’s Creek to Glenlofty Creek

Recommendations for management activities in each of the reaches is detailed in
Appendix A. Chainages shown below for reaches are based on the Plan of Survey
& Cross Sections, Wimmera River Elmhurst (Appendix B).

Reach 2.1 - “Hanging Swamp” to Lower Wimmera Road
(Survey Chainage CH: 7900 – CH: 8400)
The sub-reach commences immediately upstream of the freshwater meadow within
State Forest, upstream of Lower Wimmera Road. The confluence of the Little
Wimmera River and Tom the Tailor Creek with the Wimmera River is the end of the
reach. The reach represents the upper-most sub-reach of Reach 2.
The dominant feature of the sub-reach is the freshwater meadow. Due to its
perched nature, the freshwater meadow has been colloquially termed “Hanging
Swamp”
Hanging Swamp is in excellent condition although it is currently under threat from
headward erosion in the Wimmera River. Multiple erosion heads have already
progressed into the downstream edge of the swamp and are migrating upstream
along different paths. Stock have no access to the swamp. The assessment of
Hanging Swamp detailed the following.
•

“An erosion head of approximately 3.5 m drop is located immediately
downstream of the Hanging Swamp

•

Approximately 3.0 m of this drop is located within the first 20 m downstream
of the Hanging Swamp

•

An erosion head of similar size is located within the first 100 m of the Little
Wimmera River, downstream of a farm access crossing”

“….Under existing conditions the Hanging Swamp and Little Wimmera River are not
at immediate threat of wide spread damage: incision processes are occurring at a
slow rate.”
“….The willows downstream of the Hanging Swamp currently have a beneficial
value in stabilising a small erosion head. If this erosion head were to join with the
erosion head at the Hanging Swamp then the rate of incision could increase.”
A recently established blue gum plantation is located adjacent to the Hanging
Swamp. Future plantation activities may impact upon and pose a threat to the
swamp.
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Immediately downstream of Hanging Swamp instream willows are growing almost to
the confluence with Tom the Tailor Creek. The willows are effectively stopping the
progression of further erosion heads from reaching the Hanging Swamp.

Figure 5 Willows holding erosion heads immediately downstream of Hanging Swamp

Immediately below its confluence with Tom The Tailor Creek the Wimmera River is
incised but stable due to the thick growth of phragmites and some cumbungi in the
streambed. A culvert on the Lower Wimmera Rd provides further stability to the
stream bed due to its backwater effect. The stream is fenced and has been
revegetated on both banks downstream of the culvert. The banks are quite steep
but reasonably stable due to the existing riparian vegetation and lack of stock
access.

Reach 2.2 - Lower Wimmera Road to end of poplars
(Survey Chainage CH: 6950 – CH:7900)
Sub-reach 2.2 is a short reach of approximately 900 metres. It has Tom the Tailor
Creek and the Little Wimmera River as its major tributaries at the upstream end of
the reach. The WRGI described the sub-reach as “….clearly a man-made drain that
has been lined with exotic tress (primarily willow)”.
The sub-reach is incised but does not have high banks and its riparian zone is
dominated by exotic vegetation in the form of willows and poplars. There are some
small patches of native vegetation providing instream and bank habitat although the
riparian zone along the entire length is very narrow. Fencing exists along the right
bank, albeit too close to the river, for the entire length although it has been damaged
in places due to fallen trees. There is no fencing along the left bank for the entire
reach. Willow roots are holding some erosion heads upstream of the plantation
although the reach is generally stable. Instream habitat is limited.
Tom The Tailor Creek has incised up to three metres and more in some parts with
vertical sides and localised instabilities. Previously active gully heads are currently
stable and the creek itself is mostly stable. The biggest threat is from new
instabilities as a result of stock access and over grazing although a large portion of
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the creek is located within land used for tree plantations. Creek crossings may be
required in the plantation area when operations begin and this may pose a threat to
stream stability.
The upstream section of the Little Wimmera River is an example of a chain of ponds
reach in excellent condition. The lower section of the river is an incised reach that is
reasonably stable although some small erosion heads are migrating towards a
private crossing. Instream vegetation is very good and stock access is limited
although riparian vegetation and fencing could be improved.

Reach 2.3 - End of poplars to Drop Structure upstream of Hickman’s
Creek
(Survey Chainage CH: 5000 – CH: 6950)
Reach 2.3 sees the river returning to a stable floodplain reach. A large concrete
drop structure marks the downstream end of the reach where the stream changes
dramatically from a heavily vegetated swamp to a deeply incised channel with little
instream and riparian vegetation.
The upper section of the reach is generally stable and is dominated by instream
vegetation of phragmites and cumbungi. There are very few trees with a
consequent low diversity of instream habitat. Fencing exists in places although it is
not strategically positioned for protection of the river. Stock access is of concern
where banks are more vulnerable and slightly unstable. For the majority of the
reach stream stability is not affected by stock access although water quality may be
affected. The river appears to divide into two or more channels through a swampy
section and three or four young willows are growing in the middle of the stream.
In the mid sections the reach becomes channelised with willows along the majority
of the length and almost no native overstorey. Erosion heads are being held by
willow roots (behind the Keith household). Discontinuous fencing on both banks is
ineffective at restricting stock access however, the nature of the stream (spiny
rushes and often inundated with water) is a deterrent to stock.
In the lower sections it is very stable and heavily vegetated with instream reeds,
rushes on the floodplain and very little overstorey as the stream turns back to a
swamp-like waterway. Although it is fenced off in the lower parts stock can access
the stream.
The end of the reach is defined by a drop structure upstream of the confluence of
Hickman’s Creek. The history of the structure is described above.
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Figure 6: Drop structure on Wimmera River upstream of Hickman Creek

Reach 2.4 - Drop Structure upstream of Hickman’s Creek to Glenlofty
Creek
(Survey Chainage CH: 0 – CH: 5000 and length of river downstream of start of
survey point)
The Wimmera River downstream of the drop structure has a clearly defined channel
due to past incision. Instream and riparian vegetation is patchy although gradually
improving downstream of the drop structure. The bed and banks are generally
stable although stock access impacts on bank stability and vegetation
establishment.
Fencing is well underway with some sections completed and others with pegs in
place marking future fencing alignments. Unfortunately some of the fences are too
close to the bank to provide any long-term benefits as there is no room for riparian
vegetation to establish. There are some good patches of instream habitat provided
by reeds and LWD, however, these are often separated by large lengths of uniform
channel with no riparian vegetation.
The most upstream sighting of gorse is near the confluence with Rocky Creek.
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Figure 7 Looking downstream from concrete drop structure

Downstream of the confluence with Rocky Creek there is another swampy section
that is stable, well vegetated and in good overall condition. Small patches of gorse,
coming from the upstream reach, some recently planted willows and blackberry are
also present. Rabbits are evident although they do not appear to be a major
problem. There is little overstorey vegetation although with recent fencing on both
sides eucalypts are beginning to regenerate naturally. Just upstream of the
Pyrenees Highway (500m) marks the end of the swampy section and the beginning
of the stream channel becoming more defined.
To a point approximately 500m upstream of the Elmhurst Landsborough Road there
are short sections that are dominated by instream vegetation and little overstorey,
however, the stream channel remains defined throughout. The river is fenced on
both sides although the fencing is often too close to the bank edge to provide
sustainable benefits. Native riparian vegetation is almost continuous but is in very
narrow bands or only on one bank. Gorse is a major weed problem, particularly
between the railway line and the confluence with Sandy Creek. There is a good
variety of instream habitat provided by snags, pools and reeds in sections of the
reach.
Downstream to the confluence with Glenlofty Creek the stream is incised with
sediment in the streambed and banks are collapsing due to cattle access. Isolated
Red gums appear along the banks and in the streambed. Gorse is beginning to take
over in the riparian zone. Instream habitat is limited and water quality is very poor
due to the sediment filled bed, cattle access and no LWD.
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Figure 8 Gorse on banks and direct stock access at the downstream end of Reach 2
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Appendix A: Proposed Program of Activities for
Reach 2
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Reach 2.1 - “Hanging Swamp” to Lower Wimmera Road
Management Objectives

•

Control of the erosion heads that threaten Hanging Swamp

•

Prevent upstream migration of the erosion heads (and hence resultant
sediment release downstream)

•

Prevention of the erosion heads within willows moving upstream and into the
Hanging Swamp

•

Improvement of the instream habitat and riparian vegetation values

Recommended actions

Priority

Monitor the rate of movement of the erosion heads through the swamp
using ground survey (including pegs in ground, photos, and
measurement)

High

Undertake grade control if required
Investigate future activities in adjacent plantation to determine possible
impacts on swamp
Monitor movement of erosion heads among exotic vegetation
Selective poisoning/removal of willows in reach pending results of
monitoring. Any actions here will depend on outcomes of monitoring
heads on the edge of the swamp
Fence both sides of river from Hanging Swamp to the Little Wimmera
Road crossing (approximately 225m) if stock have access
Monitor for stability and pest plants from upstream in short section below
confluence with Tom The Tailor Creek

Low

Determine whether stock access the section upstream of the culvert and
fence if required.
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Reach 2.2 - Lower Wimmera Road to end of poplars
Management Objectives

•

Improve riparian zone and instream habitat values

•

Maintain stream stability

Recommended actions

Priority

Monitor and control, if necessary, erosion heads currently located among
some willow roots

Medium

Poison and follow-up removal of willows and poplars through reach over
approximately 400m.
Install fencing on both sides of river to restrict stock access
Fence out the left bank (400m) and repair damaged sections of the right
fence
Longitudinal bed survey
Monitor erosion heads and implement stabilisation measures where
required.

Tom The Tailor Creek
Management Objectives

•

Maintain and improve present stream stability

•

Reduce stock access or improve management of grazing within riparian
zone.

Recommended Actions

Priority

Fence and revegetate right and left banks (approximately 5300m).

Low

Improve grazing management through landholder consultation
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Little Wimmera River
Management Objectives

•

Monitor and control erosion heads

•

Improvement in riparian vegetation and instream habitat

Recommended Actions

Priority

Monitor progress of erosion heads

Low

Fence and revegetate the left bank above private crossing (approximately
1470m).
Revegetate banks below private crossing to confluence with Wimmera
River (approximately 70 metres. Banks already fenced)
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Reach 2.3 - End of poplars to Drop Structure
Management Objectives

•

Improve riparian zone and instream habitat values

•

Maintain bed stability

•

Maintain condition of drop structure

Recommended actions

Priority

Within the section dominated by willows and Hawthorn, remove exotic
vegetation and fence and revegetate (approximately 600m).

Medium

Manage erosion heads among the willow roots to ensure they don’t
progress into the stable upstream section of reach
Fencing and revegetation at start of reach to protect vulnerable banks
(approximately 190m either side).

Low

Fence and revegetate other unfenced sections of river (300m right bank,
600m left bank)

2901049.003 Wimmera R Reach 2 Waterway Action Plan v3.doc Jan. 2003 Rev 0Page 24

Wimmera CMA – Wimmera River, Reach 2 Waterway Action Plan

Reach 2.4 - Drop Structure upstream of Hickman’s Creek to Glenlofty
Creek
Management Objectives
•

Link up high value swampy reaches

•

Protect the function of the drop structure, which provides stability to the
upstream reach

•

Increase abundance of riparian and instream vegetation and width of riparian
zone

•

Control and prevent the spread of exotic vegetation

•

Control pest animals

Recommended actions

Priority

From drop structure to downstream end of section where river reverts to
swamp complete fencing on both banks (approximately 1100m total),
increasing width

High

Revegetate left and right banks.
Remove exotic vegetation from river and Rocky Creek confluence
(approximately 200m)

High

Commencing 1100 metres upstream of Elmhurst – Glenpatrick Road
Bridge

High

•

Remove gorse (1100m)

•

Revegetate to railway line (some parts already done)

Fence both banks between railway line and Elmhurst Glenpatrick Rd
(approximately 200m either side). Existing fencing on right bank is to be
replaced.

High

Between Eyrie Stud boundary and Landsborough Road

High

•

Fence gaps and revegetate on left and right banks, approximately
300m

•

Approach landholders to increase the setback of current fencing
along the river - if not the permanent fencing at least the
temporary fencing

•

Remove exotic vegetation (some willows)
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Recommended actions

Priority

Remove exotic vegetation from river in swampy section downstream of
Rocky Creek confluence to 500 m upstream of Pyrenees Hwy
(approximately 750m)

Medium

Remove exotic vegetation and fence left bank and revegetate both banks
upstream of Pyrenees Hwy (170m)

Medium

Fence and revegetate right bank downstream of Pyrenees Hwy (470m)
Remove exotic vegetation downstream of Pyrenees Hwy (470m)
From Elmhurst Glenpatrick Rd Bridge to downstream property boundary
of Eyrie Stud (ex deer farm)
•

Fence and revegetate both banks (750m either side), and

•

Re-introduce LWD

Revegetate left and right banks (approximately 380m) from downstream
of property boundary of Eyrie Stud

Medium

Medium

Continue gorse control in above section
From just upstream of Landsborough Road to confluence with Glenlofty
Creek
•

Remove gorse

•

Fence and revegetate left and right banks (approximately 1500m)

•

Re-introduce LWD for habitat

Investigate provision of fish passage past the drop structure

Medium

Low
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Issues Arising From the Works Program
Instream Reed Growth
Cumbungi and phragmites are the two main species of reeds that occur throughout
the Wimmera catchment area. The growth of these reeds in the stream bed is
essential to stream stability and provides a means of trapping and holding sediment
in the reach. Although sediment trapping is essential for the rehabilitation of Reach
2, and for the protection of Reach 3, landholders may have concerns that trapped
sediment is filling waterholes used for stock watering. Other landholder perceptions
are that reed growth leads to increased flooding and an increased fire hazard.
Loss of Stock Watering Holes

Without intervention to maintain a channelised stream, the Wimmera River will, due
to geomorphic processes, revert to its original chain of ponds nature (ID&A, 2002).
This process is evident in Reach 2. Low velocity flows result from a decrease in
streambed gradient and reduced channel capacity. During low flows reed beds
throughout the reach are trapping and holding sediments, leading to the formation of
a chain of ponds sequence. Without this trapping action by reeds, an open channel
with a low gradient will fill with sediment, leading to a homogenous streambed
lacking waterholes and geomorphic diversity. Along some reaches the works
program outlined in Appendix A calls for stock access to be denied at all times. In
such cases it is recommended that off-stream watering points be implemented.
Increased Flooding Due to Reeds

Low flows with an accompanying decrease in flow velocity lead to an increase in the
deposition of sediment from erosion processes upstream. This in turn leads to a
decrease in a river’s ability to contain higher flow events. Low flow velocities and
shallow flow depths contribute to an increase in reeds within the affected reach. In
many cases reed growth is a symptom of a channel’s decreased capacity to carry
higher flows. Landholder perception, therefore, is that reed growth is leading to
increased flooding.
As the upper reaches of the Wimmera River originally assumed a low flow chain of
ponds morphology, its ability to carry higher flows was limited. Higher flows readily
spread onto the land alongside the river. Without constant and costly mechanical
intervention to maintain an open channel, the river will attempt to resume a similar
morphology to that which it had prior to European intervention (ID&A, 2002).
Therefore increased flooding is to be expected, due to decreased channel capacity,
whether or not reeds are present in the stream bed.
Increased Fire Hazard Due to Reeds

Landholders may be concerned that a fire is able to spread faster or cross a
waterway due to burning reeds. The works program calls for some sections of
stream to be kept free of stock at all times. This is to enable reed growth for
sediment trapping and bed stability purposes. Although little can be done to reduce
the fire hazard in such cases, the length of stream to which stock access is excluded
is relatively small.
In other well-vegetated areas where stock access does not pose a major threat to
stream health, limited access will be possible. Due to the ephemeral nature and
dense vegetation of chain of ponds sections, stock access can be timed so that
reeds are grazed to reduce the fire hazard while not affecting their ability to trap
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sediment on regrowing. It is suggested that reeds are grazed in late winter to early
spring.

Increased Flooding Due to Large Woody Debris
Large Woody Debris (LWD) consists of the fallen trunks and branches of trees
which occupy the riparian zone. LWD is recognised as an important structural and
ecological component of many stream environments, and as such the objective of
stream management projects is to manage snags and LWD in such a way that the
ecological health of rivers is enhanced at the same time that risks of flooding and
streambank erosion are diminished (Treadwell, 1999).
Past works to remove LWD were undertaken in the belief that trees lying in the river
contributed to increased flooding of upstream areas. Evidence from research now
suggests that removing single logs from a stream will have little effect on flood stage
(Rutherfurd et al, 2000). Recent computer modelling (Earth Tech, 2002) has clearly
shown that the re-introduction of LWD to a reach of the Glenelg River at Harrow will
have a minimal effect on flood height. With an average log distribution density of 15
logs per 100m of stream bed, the maximum average increase in water level of 0.11
metres during a 1 in 2 year flood event was shown to occur
By re-introducing LWD in a strategic manner, it is proposed that, through the
creation of hydraulic and depth diversity, significant and rapid increases in the
ecology of the stream will occur (Gippel et al, 1998), with an almost insignificant risk
of increased flooding.

2901049.003 Wimmera R Reach 2 Waterway Action Plan v3.doc Jan. 2003 Rev 0Page 28

Wimmera CMA – Wimmera River, Reach 2 Waterway Action Plan

Appendix B: Plan of Survey and Cross Sections,
Wimmera River Elmhurst
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Appendix C: Hanging Swamp Stability Assessment
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Appendix D: Wimmera River Reach 2, Landholder
Property Boundaries
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Introduction
This report details the stability assessment for two sections of waterway:
•

The Hanging Swamp, a section of the Wimmera River which commences
upstream of Lower Wimmera Road, Elmhurst and continues for
approximately 2 km.

•

The Little Wimmera River, a tributary of the Wimmera River, which joins the
Wimmera River just downstream of Lower Wimmera Road, Elmhurst.

These sections of waterway are freshwater meadows or chain of ponds type
streams. They are a rare geomorphic unit that is poorly represented throughout
Australia.
Drainage works have lead to the incision of the Wimmera River downstream of
these reaches. The incision process has progressed upstream and large erosion
heads now form the downstream boundaries of the Hanging Swamp and Little
Wimmera River.
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Stability Assessment
Site Inspection
The Hanging Swamp and Little Wimmera River were initially inspected by ID&A
(now Earth Tech Engineering) as part of the Wimmera River Geomorphic
Investigation. This inspection identified the high values of these reaches and the
incision processes threatening their stability.
Further inspections were undertaken in December 2001 to direct the survey party in
the collection of data and again in January 2002 to assess the survey information.
Both of these waterways are densely colonised by in-stream vegetation such as
phragmites, typha and sedges. A large fall in bed elevation (erosion head) is clearly
visible at the downstream boundary of the Hanging Swamp. It is apparent that the
dense vegetation has resisted and continues to resist the upstream progression of
incision processes.
Mature willows in the incised section of the Wimmera River downstream of the
Hanging Swamp form a useful reference point to indicate the rate of incision
processes. The presence of these willows suggests the erosion heads of the
Hanging Swamp have progressed upstream by a maximum of 20 m in the last 20 –
50 years.
A large fall in bed elevation occurs in the Little Wimmera River in its last 100 m
before joining the Wimmera River. Unlike the Hanging Swamp, this fall in bed
elevation is gradual. It is apparent that the vehicle crossing approximately 100 m
upstream of the Little Wimmera River/Wimmera River junction is also assisting in
preventing the upstream progression of the incision processes.
Plates 1 to 4 show various features of the Wimmera and Little Wimmera Rivers.

Engineering Survey
Fisher Stewart Pty Ltd (on behalf of the Wimmera CMA) undertook an engineering
survey of the Wimmera River between Elmhurst and the Hanging Swamp in
December 2001. This reach of the Wimmera River is approximately 8.5 km in
length. Cross sections were surveyed at an average interval of 250 m.
Assessment of the survey information indicates the following:
•

The average bed grade downstream of the Wimmera River concrete drop
structure is approximately 1 in 330 (0.003 m/m)

•

The average bed grade between the Wimmera River concrete drop structure
and the Hanging Swamp is 1 in 250 (0.004 m/m)

•

An erosion head of approximately 3.5 m drop is located immediately
downstream of the Hanging Swamp

•

Approximately 3.0 m of this drop is located within the first 20 m downstream
of the Hanging Swamp

•

An erosion head of similar size is located within the first 100 m of the Little
Wimmera River, downstream of a farm access crossing
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Plate 1
Wimmera River, Hanging Swamp
looking upstream near
downstream boundary

Plate 2
Little Wimmera River looking
upstream near junction with
Wimmera River

Plate 3
Wimmera River, Hanging Swamp

Plate 4
Wimmera River just downstream
of Hanging Swamp showing
willows
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Hydraulic Analysis
The rational method for Victoria presented by Australian Rainfall and Runoff (1998)
has been utilised for flow estimation.
Stream flow calculations can be seen in Appendix A. Flow estimates for the
Hanging Swamp and Little Wimmera River are shown in Table 1.
Table 1: Flow Estimates

Catchment

Area
(km2)

Design Flows for ARI in Years (m3/s)
1

2

5

10

20

50

100

Little Wimmera River at
Wimmera River Junction

9.1

2.21

3.66

5.97

7.81

10.3

13.9

17.4

Wimmera River
Upstream of Tom-theTailor Creek

12.8

2.83

4.68

7.61

9.94

13.1

17.6

22.1

Wimmera River
Upstream of Little
Wimmera River

40.4

6.66

11.0

17.8

23.1

30.3

40.6

50.7

Wimmera River
Downstream of Little
Wimmera River

49.5

7.79

12.9

20.8

27.0

35.4

47.4

59.1

Together with survey information, this flow data was utilised to construct a HECRAS hydraulic model of the Wimmera River Geomorphic Reach 2.2 (i.e. the incised
reach downstream of the Hanging Swamp).
Stream power is a tool that can indicate the potential of a watercourse to undergo
change. Field research has shown that:
•

Waterways with bank full stream power less than 35 N/ms are unlikely to
undergo significant change

•

Waterways with bank full stream power between 35 and 100 N/ms are likely
to undergo minor change, such as localised bank erosion

•

Waterways with bank full stream power in excess of 100 N/ms are likely to
undergo major change, such as bed deepening and widening.

These change processes can be resisted by bedrock, coarse bed sediment and
dense vegetation.
Table 2 displays stream power estimates for bank full conditions.
These results indicate that the reach is unlikely to undergo major change. Cross
section 8163.13 is protected from significant change by the presence of willows.
Bank erosion could be expected at cross sections 7968.72 and 7744.18. Instream
vegetation may resist this process.
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Table 2: Stream Power Estimates

Cross
Section
Chainage
(m)

Cross Section
Description

8245.25

Bankfull
Flow ARI
(years)

Bankfull
Stream
Power
(N/m s)

2 year
Stream
Power
(N/m s)

50 year
Stream
Power
(N/m s)

Just downstream of
Hanging Swamp

> 100

8

9

8

8163.13

Just upstream of Tomthe-Tailor Creek junction

>100

82

65

74

7968.72

Just downstream of Little
Wimmera River junction

> 100

79

27

64

7744.18

Wimmera River

< 50

110

60

110

7180.16

Wimmera River

<1

9

9

40

6918.14

Start of reach 2.3

<1

17

17

58
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Conclusions and Recommendations for Management
Conclusions
The site, survey and hydraulic assessments indicate the following:
•

A 3.0 m erosion head is present at the downstream boundary of the Hanging
Swamp

•

It appears that the rate of progression of this erosion head is less than 1 m
per year

•

A small erosion head is held within the willows immediately downstream of
the Hanging Swamp

•

Stream power within the incised reach of the Wimmera River downstream of
the Hanging Swamp is of a magnitude such that significant bed deepening
and channel enlargement is not expected

•

A large erosion head is present within the last 100 m of the Little Wimmera
River. This erosion head is not progressing at a significant rate

Recommendations
Under existing conditions the Hanging Swamp and Little Wimmera River are not at
immediate threat of wide spread damage: incision processes are occurring at a slow
rate.
However, these waterways are at threat from catastrophic events such as bushfire
followed by flood. Under such a scenario the stabilising effects of vegetation may
be lost and boundary conditions will lead to instability. The likelihood of this
occurrence is low and the extent of damage is difficult to predict.
Works to increase the stability of these waterways could be undertaken. A number
of options have been considered. Structures located downstream of the reaches
would rely on a sediment supply to be effective. The intact fresh water meadows act
as sediment traps meaning little sediment would be supplied to fill the bed behind
the structures.
Construction at the downstream boundary of the intact reaches would involve their
disturbance and possibly the destabilisation of the accumulated sediments on which
they are formed.
Each of the options considered would involve risks that are considered greater than
those currently faced.
It is therefore proposed that no works be undertaken at this point in time. The rate
of incision should be monitored and works reconsidered if the rate of incision
increases significantly.
The willows downstream of the Hanging Swamp currently have a beneficial value in
stabilising a small erosion head. If this erosion head were to join with the erosion
head at the Hanging Swamp then the rate of incision could increase.
If these willows are propagating and require removal then the stabilisation of the site
should be reconsidered.
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Appendix 1 – Design Flow
Calculations
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Flow Calculations using Rational Method
Design Rainfall Parameters (ARR Vol 2)
1 hour duration / 2 year average recurrence interval

2

I1

19.00mm/h

12 hour duration / 2 year average recurrence interval

2

I12

3.50mm/h

72 hour duration / 2 year average recurrence interval

2

1.00mm/h

1 hour duration / 50 year average recurrence interval

50

I1

42.00mm/h

12 hour duration / 50 year average recurrence interval

50

I12

7.00mm/h

72 hour duration / 50 year average recurrence interval

50

I72

1.90mm/h

Average Regional Skewness

G

0.30

Geographical Factor for a 6 minute, 2 year ARI

F2

4.37

Geographical Factor for a 6 minute, 50 year ARI

F50

14.85

I72

Runoff Coefficient (ARR, Vol 2, Figure 5.3b, page 107)
C10

0.15%

Frequency Factor for 1 year event

FF1

0.60

Frequency Factor for 2 year event

FF2

0.75

Frequency Factor for 5 year event

FF5

0.90

Frequency Factor for 10 year event

FF10

1.00

Frequency Factor for 20 year event

FF20

1.10

Frequency Factor for 50 year event

FF50

1.20

Frequency Factor for 100 year event

FF100

1.30

Runoff coefficient for ARI 10 years

Frequency Factors (ARR, Vol 1, Table 5.4, page 103)

Runoff Coefficients (C10 x FF)
Runoff coefficient for 1 year event

C1

0.090 %

Runoff coefficient for 2 year event

C2

0.113 %

Runoff coefficient for 5 year event

C5

0.135 %

Runoff coefficient for 10 year event

C10

0.150 %

Runoff coefficient for 20 year event

C20

0.165 %

Runoff coefficient for 50 year event

C50

0.180 %

Runoff coefficient for 100 year event

C100

0.195 %
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Wimmera CMA

Catchment

Hanging Swamp Stability Assessment

Area
(km2)

Design Flows (m3/s) for ARI in Years

Time of Conc.
Hours

Mins

1

2

5

10

20

50

100

1

9.1

1.76

106

2.21

3.66

5.97

7.81

10.3

13.9

17.4

2

12.8

2.00

120

2.83

4.68

7.61

9.94

13.1

17.6

22.1

3

40.4

3.10

186

6.66

11.0

17.8

23.1

30.3

40.6

50.7

4

49.5

3.35

201

7.79

12.9

20.8

27.0

35.4

47.4

59.1

Catchment Areas
1

Little Wimmera River at Wimmera River Junction

2

Wimmera River Upstream of Tom-the-Tailor Creek

3

Wimmera River Upstream of Little Wimmera River

4

Wimmera River Downstream of Little Wimmera River
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