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Summary  

This report covers two individual but related studied on turbidity and high nutrient levels of 

inflows into the Winton Wetlands from the south eastern catchments.  The Erosion Study 

has identified and cateloged the active erosion sites which are causing high turbidity and 

elevated nutrient level in the water inflow into the Winton Wetlands. Time restrictions to 

the project limited surveying to the lower and middle sections  of Winton Creek and its 

major tributary Wattle Creek and Seven Mile Creek, the whole length of the unnamed 

drainage line and the Mokoan Inlet Channel was surveyed. The second component of this 

report is the Mokoan Inlet Channel Drainage Study which surveyed the Mokoan Inlet 

Channel to determine the locations where it was connected to external drainage basins, 

external water inflows would increase the erosion rates and transport of the highly erodible 

material of the channel, increasing turbidity in the Winton Wetlands. 

 The Erosion Study identified a number of key processes and regulation structures that are 

the primary cause for the erosion, high turbidity and elevated nutrient levels. These 

processes causing erosion included, channel modification, vegetation clearance on banks, 

stock access into creeks and inappropriate regulation structures. The Mokoan Inlet Channel 

Drainage Study uncovered water entering the Mokoan Inlet Channel from Kennedy Creek, 

Hollands Creek and numerous other drains and channels significantly increase the flows in 

the channel, leading to erosion and the transport of turbid water into the Winton Wetlands. 

To remediate these issues a series of recommendations have been made ranging from basic 

maintenance to significant infrastructure upgrades and improvements. The results of this 

report will allow the Winton Wetlands Committee of Management and other agencies to 

focus their resources on areas and projects where the greatest results can be made in 

improving the water quality and overall health of the Winton Wetlands. 
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Introduction 

The Winton Wetland is a large natural but highly modified wetlands located in north east 

Victoria approximately 10 kilometres north east of Benalla. Prior to the late 1960’s the 

system covered approximately 3,000 Ha of natural wetlands, consisting of the Winton 

Swamp, Green swamp, Sergeant Swamp and numerous smaller swamps and wetlands. 

Inflows into the wetlands are from several local catchments spreading to the hills south and 

east of the wetlands as well as local drainage.  These wetlands supported a diverse range of 

vegetation communities including which offered habitat to a range of animal species.  

In the late 1960’s plans to dam the wetlands and create a large off river water storage for 

irrigation was approved. Construction started on a 7.5 kilometre long rock and earth 

embankment averaging 6 meters tall, which would create a lake with a surface area of 

approximately 7880 ha, a maximum depth of approximately 7.3 meters and a maximum 

capacity of 365,000 MG. Water was taken from the Broken River and fed along the newly 

excavated Mokoan Inlet Channel into the newly created Lake Mokoan. 

Issues with Lake Mokoan as a water storage were soon apparent. The shallow depth of the 

lake caused evaporation to be a significant loss of water. Water quality in the lake was also 

an issue, with high levels of turbidity reaching over 1000 NTU (Heliwell 1993, Water Watch 

Data) and toxic algal blooms making the water unsuitable for recreational activities and for 

many irrigation purposes (Jones et al 1995). By 2004 the Victorian Government made the 

announcement that it would decommission the ineffective Lake Mokoan and establish the 

Lake Mokoan Future Land Use Strategy to outline the vision of returning much of the area 

back into a natural wetland.  

Water quality in the Winton Wetlands remains poor with high turbidity levels and nutrient 

loads despite the return of the area to natural wetlands. Water inflows from the local 

catchments, including the remaining sections of the Mokoan Inlet Channel are known to be 

highly turbid and have elevated nutrient levels (Heliwell 1993, Water Watch Data). These 

inflows contributed to significant declines in water quality in the wetlands especially after 

heavy rainfall events. Water quality in the wetlands is also affected by wave action from 

strong winds suspending the fine sediments from the former lake bed. Pre Lake Mokoan the 

dense vegetation of the wetland would have shielded the wetlands from this effect; 

however with only sparse vegetation currently growing in the wetlands, wave action it can 

have a significant impact on water quality.  

The high turbidity levels are having a negative effect on the restoration of the wetlands 

including suppressing the re-colonisation of aquatic macrophytes which where once 

widespread in the wetlands pre Lake Mokoan. The recovery aquatic macrophytes in the 

wetlands has been shown to have an important role in filtering out sediments and nutrients, 

reducing wave action as well as stabilising the sediments in the root zone, further reducing 



turbidity and nutrient levels in the wetland. The return of these macrophytes will also 

provide valuable habitat to a range of species. 

To successful restabilised these aquatic macrophytes require the water turbidity in the 

Winton Wetland to be reduced to allow light to penetrate the water to allow photosynthesis 

and therefore plant growth (Blanch et al 1998). Turbidity in the Winton Wetlands have been 

seen to decline with heavy rainfalls in the catchments and in particular the south eastern 

catchments.  By improving the water quality from these catchments the recovery of aquatic 

macrophytes will be improved, leading to health improvements for the Winton Wetlands as 

a whole. 

To improve the water quality in the south eastern catchments the sources of erosion, which 

is causing the high turbidity need to be identified.  Gaining an understanding of the 

underlying processes that are causing the erosion also need to be identified and 

understood. Once the source of the turbid water and processes causing it are identified 

then a strategy and plan can be developed address issues. This project will indentify the 

erosion which is causing the high turbidity and will indentify the underlying processes that 

are causing erosion. From this a strategy, key remediation project will be identified which 

will lead to an improvement in water quality which will lead to the eventual improvement in 

health in the Winton Wetlands. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Erosion 

Erosion is the transportation of soil and rock material from one location to another. This process can 

be driven by a number of different factors, but in the case of the Winton Wetlands material is 

transported by the movement of water.  Erosion caused by the transport of material by water occurs 

in many different ways, several of which occur in the south eastern catchments of the Winton 

Wetlands. 

Interrill 

Sheet or Interrill is the erosion of soil particle by the impact of water droplets striking the soil 

surface. The detached soil particles are then transports by shallow overland flows. This form of 

erosion is highly influenced by rainfall intensity, ground slope and detachment resistance by the soil 

particles (Fox and Bryan 2000). This erosion removes the finest and most nutrient rich soil 

particles, leaving the larger soil particles behind. 

Rill 

Rill erosion is the formation of small channels less than 30cms deep. They form when surface water 

concentrates and begins to erode as it flows down hill. Rill erosion is common when soil is exposed 

and the velocity of water exceeds the critical shear strengths of the soil particles (Wirtz et al 2012). 

As the rill increases in size it can develop into a gully formation. 

Gully 

Gullies are channels that are generally greater than 30cms deep. They form as the volume of water 

running through a single channel increases until velocity of the water exceeds the shear strength of 

the ground material (Prosser and Slade 1994). They often form when multiple rills converge into a 

single point. 

Tunnelling 

In dispersive clay soils such as of those around the Winton Wetlands the fine clay particles are easily 

transport away by water movement. Tunnelling occurs when surface water moves through a small 

passageway in the soil; these can be cracks in the soil, insect holes, old tree root holes or animal 

burrows. The dispersive soil is eroded away and a large tunnel forms, this can then collapse forming 

large hole in the ground (Atkinson et al 1990). 

 

 

 

 



Mass Movement 

Mass Movement is gravity driven erosion process. It can be caused by several main factors including 

the bank being undermined by the flood of the water body. Another is structural failure of the bank 

caused by saturation of the soil leading to high pore pressure forcing the soil particles apart until the 

soil shears apart and collapses (Van Asch et al 1999). Once the base of the bank has failed then a 

cantilever action can cause the top section of the bank to fail and collapse into the creek below 

(Dapporto et al 2001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Method 

Part 1 Erosion study 

Active erosion sites on the Winton Creek, 7 Mile Creek, the unnamed drainage line and the 

Mokoan Inlet Channel was surveyed and mapped. The inaccessible nature of the creeks and 

Mokoan Inlets Channel required that surveying be completed on foot. Sites of active erosion 

were identified and mapped using a handheld Garmin Etrex 30 GPS unit; this was backed up 

using paper recording sheets, where site notes were recorded. The cause of the erosion was 

identified by visually assessing the site to understand the fluvial processes in action; 

additional evidence at the site which indicated other processes was indentified where it was 

possible. The land use in these catchments is primarily agricultural, so the expected sources 

of erosion are bank slumping and collapsing due to riparian devegetation, erosion from 

stock access into the waterways due to lack of or damaged fencing and inappropriate 

drainage off roads causing erosion, which were all readily identifiable. To visually document 

the active erosion photographs were taken of each site.  

Part 2 Mokoan Inlet Channel Drainage study 

The Mokoan Inlet Channel will be surveyed and any points where water is draining into the 

system from external drainage basins was mapped and documented. The inaccessible 

nature of the Mokoan Inlet Channel required that surveying take place on foot. Locations 

where water from external sources was entering the Mokoan Inlet Channel was mapped 

using a handheld Garmin Etrex 30 GPS unit; this was backed up using paper recording 

sheets, where site notes were also recorded. To visually document the active erosion 

photographs were taken of each site. 

Part 1 and 2 were completed simultaneously when the Mokoan Inlet Channel was surveyed, 

to reduce the duplication of work. 

 

 

 

 

 

 

 

 



Area Studied 

Due to the time limitations of this project only the lower and middle reaches of the 

catchments were surveys. The upper reaches of the Winton Creek, Wattle Creek and Seven 

Mile Creek were not surveyed, further project will be required to gain a better 

understanding of the upper catchments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Map of the catchments of the Winton 

Wetlands with focus on the study area. Reaches studied 

highlighted red, reaches not studied highlighted black. 

Winton Wetland Catchment Map 



Catchment Summary 

Winton Creek 

Reaches surveyed: Winton Wetland to convergence of Wattle Creek 

Winton Creek’s headwaters are in the Lurg Hills to the south east of Winton-Lurg Road. The 

catchment of the Winton Creek is predominantly cleared and used for agriculture including 

grazing and cropping. From the Lurg Hills it flows north before it is joined by Wattle Creek. 

The lower reaches of the Winton Creek have been modified and channelized. After Merging 

with the Mokoan Inlet Channel, the Winton Creek Channel flows into the Seven Mile 

Wetland and Winton Swamp.  

Wattle Creek  

Reaches surveyed: Convergence with Winton Creek to Grant Road 

Wattle Creek is the largest tributary of Winton Creek, its headwaters are in the Lurg Hills, a 

catchment that is predominantly cleared for agriculture, with some areas of remanent 

vegetation and some timber plantations in the upper reaches. The creeks channel appears 

unmodified and it flows in a northerly direction before converging with the Winton Creek 

north east of the Winton-Lurg Road.  

Seven Mile Creek 

Reaches surveyed: Seven Mile Wetland to convergence with tributary at Northing 

0419141 Easting 5956427. Between Greta Road and Winton-Upper Lurg Road 

Seven Mile Creeks headwaters are in the Lurg Hills around Granite Road,  the catchment is 

predominantly cleared for agriculture, with some intact forested patches. The channel in its 

middle and upper reaches are unmodified, where it has been channelized in its lower 

reaches before it flows into the Seven Mile Wetlands.  

Unnamed Drainage Line 

Reaches surveyed: Seven Mile Wetland to Hume Freeway (visible drainage line lost) 

The Unnamed Drainage Line is located to the east of Seven Mile Creek. The catchment is 

small and the channel appears to have been significantly modified both widened and 

deepened, potentially to drain the surrounding land making it more suitable for agriculture. 

 

 



Mokoan Inlet Channel 

Reaches surveyed: Convergence with Winton Creek to Termination upstream of Kilfeera 

Road 

The Mokoan Inlet Channel was excavated to transport water from the Broken River to Lake 

Mokoan. When Lake Mokoan was decommissioned the Mokoan Inlet Channel was blocked 

off downstream of Hollands Creek to prevent water from Hollands Creek from flooding 

down the channel and into the Winton Wetlands.  The section below the blockage still 

drains into the Winton Wetlands. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Results 

Winton Creek 

Section One Winton Wetland to Mokoan Inlet Channel Weir 

This section of Winton Creek was modified and channelized to efficiently transport the 

water from the Mokoan Inlet Channel into Lake Mokoan. The banks of the channel has very 

little vegetation and the lack of roots to stabilise the banks appears to be a major factor in 

their rill and mass movement into the water. The channel itself has very little aquatic 

vegetation, it does occur in several locations wherever there is fallen timber in the water. 

Where the aquatic vegetation occurs in the banks appears to have restabilised. Stock have 

been fenced out of the channel, however significant erosion from kangaroos is evident as 

shown by their footprints, indicating they are accessing the water here and are contributing 

to the erosion. Immediately downstream of the rock and iron weir is a large area of severe 

erosion, due to the increases in the energy by the water dropping down over the rock weir. 

 

 

 

Image 2:  Waypoint (1) 005 Winton Creek, downstream of Mokoan Inlet Channel confluence. 

Bank collapse, due to lack of roots to stabilise soil. 



Section Two Convergence with Mokoan Inlet Weir to Hume 

Freeway 

This section of Winton Creek spears to have been channelised when the area was first 

settled by Europeans, due to the large size of the River Red Gums (Eucalyptus 

camaldulensis) on its banks. Immediately upstream of the Mokoan Inlet Channel is an 

eroded gully caused by water funnelled by the earthen bank of the Mokoan Inlet Channel. 

This is eroding back towards the Mokoan Inlet Channel Weir and will eventually undermine 

the structure if not addressed. The section between the weir and Nelson Road Bridge is 

highly eroded, with large section with no tree cover, leading to significant mass movement, 

which is threatening to undermine a power pole and has damaged fencing. The Nelson Road 

Bridge has caused sediment and debris build up which has restricted flow under the bridge, 

only allowing water to flow through two of the five culverts under the bridge. Concentrating 

the flow through only two culverts has increased water velocity and has caused significant 

erosion around the bridge structure, a future hazard to the long term stability of the 

structure. Upstream of the bridge the riparian vegetation is more intact and the erosion is 

significantly reduced. Immediately downstream of the Railway Bridge is a major section of 

bank collapse due to lack of vegetation and a significant spillway underneath the Railway 

Bridge which significantly increases the velocity of the creek as it erodes the banks leading 

to significant mass movement. 

 

  

 

 

 

 

Image Top Left 3: Waypoint (2) 10. Winton 

Creek channel modification and lack of 

vegetation causing bank collapse, power pole 

at risk. 

Image Top Right 4: Waypoint (2) 15. Winton 

Creek large section of bank collapse caused by 

railway bridge structure. 

Image Bottom Left 5: Waypoint (2) 10. Winton 

Creek and Nelson Road Bridge. Erosion caused 

structural damage. 



Section Three Hume Freeway to Glenrowan-Winton Road 

This section of the creek has also been channelized at some point in the past and there are 

some moderate erosion features in this section. There are sections where stock are fenced 

out and appear to be relatively stable. In contrast to this there are sections where farm 

roads and stock cross the creek leading to large areas which are heavily eroded. There are 

some sections of the creek that have been fenced off, but either the fence has been washed 

away or knocked down by fallen trees.  Where stock have been able to get past the 

damaged fencing varying levels of erosion and damage have occurred. An artificial rock weir 

has caused increased erosion immediately downstream, where the energy in the system is 

increased. 

 

 

 

 

 

 

Image 6: Waypoint (2) 20. Winton Creek between Hume Freeway and Glenrowan-Winton Road. 

Significant erosion around road and stock crossing.  



Section Four Glenrowan-Winton Road to Greta Road 

This section of the creek has moderate erosion issues, stock have been excluded from the 

creek with adequate fencing. The section is in a phase of recovery with vegetation re-

establishing along the riparian strip. However where there are old stock or road crossings 

recovery is slow and erosion is still occurring. The remaining active road and stock crossing is 

highly eroded. There are several deep eroded gullies that have formed, an attempt by the 

landholder to stabilise this by filling the gully with timber appears to be effective. 

 

 

 

 

 

 

 

 

 

Top Image 7: Waypoint (2) 35. 

Winton Creek between Glenrowan-

Winton Road and Greta Road. Bank 

collapse where the channelized creek 

is forming a meander. 

Bottom Image 8: Waypoint (2) 37. 

Winton Creek between Glenrowan-

Winton Road and Greta Road. Land 

owners cheap and effective control 

of eroding gullies. 



Section Five Greta Road to Winton-Lurg Road 

This section of the creek has the most 

significant erosion activity and is the area 

where urgent action is required. The most 

northern parts of this section have stock 

excluded and were well vegetated so 

erosion was only active in a few locations, 

in gullies from the agricultural fields and 

from bank collapse on some meanders. In 

the middle area of this section was a 

major erosion feature. This feature was 

not caused by a single factor but several 

factors working in combination. Firstly are 

a number of soil conservation structures 

built in the 1970's. These structures create 

waterfalls between 2 and 4 meters high, 

significantly increasing the energy in the 

water. The second factor was the 

saturated instable ground in this area, a 

series of connected hills lay approximately 

500 meters to the east across a cleared 

paddock. The runoff from this hill runs 

down towards the creek and saturates the 

creeks banks, water tunnels down through 

the banks and destabilises them. Lastly 

there are visible ruins from several 

unknown previous structures that may 

have failed in past flood events, if these 

structures failed large volumes of water 

have been released, potentially creating 

this large erosion feature. This 

combination of factors has created an 

eroded gorge approximately 30 meters 

wide, with a maximum depth of 

approximately 10 meters and an  

 

 

 

 

 

 

 

 

 

 

 

 

Image 9: Waypoint (2) 50. Winton Creek between 

Greta Road and Winton Lurg Road. One of the 

concrete weir structures across Winton Creek. 

Image 10: Waypoint 2(48). Winton Creek between 

Greta Road and Winton Lurg Road. Deep eroded gully 

approximately 200 meters downstream of weir. 



approximate average depth of 6 to 7 

meters. This gorge runs for approximately 

1 kilometre downstream of the weirs. This 

feature was actively eroding when 

surveyed, after approximately 20 to 30 

mm of rainfall in the catchments the night 

before. In this heavily eroded section 

were numerous rubbish dumps, which 

were leaking foul smelling water into the 

creek, rubbish included, cars, chemical 

barrels and animal carcasses in various 

stages of decomposition. 

 

 

 

 

 

 

 

 

 

 

Above the most upstream weir the creek 

is in a much more natural state, the creek 

flows through its natural meandering 

channel and riparian vegetation is mostly 

intact. The Winton and Wattle Creeks 

converge, Winton Creek is only a small 

tributary and Wattle Creek is the main 

creek so the surveying follows this larger 

creek. Above the convergence a large 

grain silo apparently swept away during a 

flood blocks the creek and has caused 

erosion as the creek washed around it. 

 

 

 

 

 

 

Image 11: Waypoint (2) 48. Winton Creek 

between Greta Road and Winton Lurg Road. 

Deep eroded gully approximately 400 meters 

down stream of concrete weir. 

Image 12: Waypoint (2) 47. Winton Creek 

between Greta Road and Winton Lurg Road. 

Rubbish dump in creek and the deep eroded 

gully approximately 600 meters downstream 

of concrete weir. 

Image 13: Waypoint (2) 54. Winton 

Creek between Greta Road and 

Winton Lurg Road.  Ruined remains of 

one of the many failed weirs on the 

Winton Creek. 



Wattle Creek 

Section One Winton-Lurg Road to Grant Road 

This section of Wattle Creek alternates between sections where stock are allowed in the 

creek and the banks are nearly entirely devegetated and section where stock have been 

fenced out the banks are in a phase of recovery. In the sections where stock are allowed in 

the creek the banks are highly unstable and are actively eroding into the creek, large areas 

of bare earth are present and there is a large amount of effluent in the water. In the 

sections where stock are fenced out restoration projects have occurred and the banks have 

been replanted. The banks are restabilising and very little bare earth is present and erosion 

points are significantly reduced. 

 

 

 

 

 

 

Image 14: Waypoint 2 (66) Wattle Creek. Between Winton-Lurg Road and Grant Road. Section of 

creek where stock have access to creek. Banks are unstable and collapsing into water, water is 

polluted with animal waste. 



Seven Mile Creek 

Section One Seven Mile Creek Wetland to Hume Freeway 

Seven Mile Creek immediately before it flows into the wetlands is in good condition with 

intact riparian vegetation and aquatic vegetation. The few locations where minor erosion 

occurs are on meanders, which would appear to be at a natural levels. Towards the freeway 

the banks are devegetated in places and bank collapse occurs. There is a large area of bare 

ground where the overflow from a dam in the paddock scours into the creek. There is also 

erosion where Nelson Road crosses the creek as there is no bridge. There is also some 

erosion around the stock crossing which goes under Hume Freeway. 

 

 

 

 

 

 

Image 15: Waypoint (2) 7. Seven mile Creek Between at Nelson Road Crossing. The lack of a bridge 

on a road which is well used leads to significant spike in turbidity each time a vehicle crosses. 



Section Two Hume Freeway to Winton-Glenrowan Road 

This section of Seven Mile Creek is highly degraded, alternating between sections where 

stock are allowed in the creek and sections where they have been fenced out but the fences 

are damaged and don’t keep the stock entirely out of the creek. Where the stock have 

unrestricted access into the creek it is highly degraded, the banks are trampled and actively 

eroding and there is minimal vegetation to stabilise the banks, so bank collapse is 

widespread. Efforts have been made to fence stock out of the creek in places however these 

fences either don’t go all the way down into creek bed, have been washed away or have 

been damaged by fallen tree branches. This has allowed stock a moderate level of access 

into the creek, so the riparian vegetation is being grazed and the banks are trampled and 

eroding in places.  An artificial rock weir increases the energy in the system and has 

worsened the erosion immediately downstream of the structure. 

 

 

 

 

Image 16: Waypoint (2) 76. Seven Mile Creek, between Hume Freeway and Winton-Glenrowan 

Road. Collapsing bank due to the combined effect of lack of stabilising vegetation and dame from 

stock access. 



Section Three Winton Glenrowan Road to Fox Road 

The lower half of this section is of moderate quality, with stock fenced out of the creek, but 

with the lack of understorey vegetation there is some erosion on a few of the meanders. In 

the middle section there is a property that is dumping tonnes of horse waste and stable 

material into the creek a major source of nutrients and pathogens. In the upper parts of this 

section horses are allowed into the creek, which has caused varying levels of erosion and 

damage depending on the density of the horses in the paddock. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 17: Waypoint (2) 83. 

Seven Mile Creek, between 

Winton-Glenrowan Road 

and Fox Road. One of many 

locations where horse 

waste has been dumped 

into the creek. 

Image 18: Waypoint (2) 86. 

Seven Mile Creek, between 

Winton-Glenrowan Road 

and Fox Road. Erosion from 

vehicle and horse crossing. 



Section Four Fox Road to Greta Road 

 This section of Seven Mile Creek has recently been fenced off and vegetation re-established 

by the Regent Honeyeater Project. This revegetation effort is only recent so the creek in this 

section is still actively eroding as the banks are unstable and previously had stock in them. In 

the top section of the paddock the fence was damaged and cattle were in the paddock and 

had caused significant damage to the revegetation project. The Regent Honeyeater Project 

was made aware of the damaged fences. The road crossing at Fox road is unsealed so 

turbidity increases each time a vehicle crosses the creek.  

 

 

 

 

 

 

 

Image 19: (2) 96. Seven Mile Creek, between Fox Road and Greta Road. Bank collapse due to 

combination of lack of vegetation to stabilise the banks on a meander and the damage caused by 

stock in the paddock. The small trees of the revegetation project which are palatable to cattle 

have been grazed, as a damaged fence allowed cattle to access this revegetation site. 



Section Five Greta Road to Confluence of last major Tributary 

This section of Seven Mile Creek was being cropped on both sides so stock in the creek was 

not an issue. Despite this there was significant erosion in the creek in places where the 

banks were devegetated and bank collapse was occurring. The lack of a buffer strip between 

the creek and the crops in creates a major risk for water pollution if any chemicals are 

applied to the crops. The last major tributary of the creek enters at way point 104 GPS  

Easting: 0419141, Northing 5956427. The water from this tributary was clear and 

significantly better than the water of Seven Mile Creek. This indicates that high water 

quality can occur in this landscape if suitably managed. Surveying this tributary and the 

upper Seven Mile Creek and comparing the difference will give a good insight to the 

characteristics of a catchment which supply high quality water to the characteristics of one 

with turbid water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 20: Waypoint (2) 102. Seven 

Mile Creek, between Greta Road and 

confluence of last major tributary. 

Bank collapse on meander due to 

lack of stabilising vegetation, note 

the lack of buffer between the creek 

and the crops, a high risk for 

chemical polluted runoff. 

Image 21: Waypoint (2) 104. 

Seven Mile Creek at 

confluence with last major 

tributary. The clear water of 

the tributary meet the turbid 

water of Seven Mile Creek. 



Unnamed Drainage Line 

Section One Wetlands to Freeway 

The unnamed drainage line was not a source of sediment of any significant quantity. The 

drainage near the wetlands holds water for long periods of the year and is well vegetated 

with aquatic macrophytes, water quality was very good. In the agricultural area the drainage 

line had been channelised and widened in the past to drain the surrounding paddocks, the 

drainage line was cleared of trees but was covered in thick grass growth, water quality was 

high. The drainage line collects water from the ditches that drain the railway line and in-

between the railway line and the Hume Freeway the channel of the drainage line disappears 

into swampy ground, the water quality here was also very good. There was no evidence that 

erosion has ever been a significant force in this small drainage line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mokoan Inlet Channel 

The entire length of the Mokoan Inlet Channel steep banks are actively eroding to some 

degree, so locating each point of erosion is impractical. Instead locations where major 

erosion is occurring have been recorded. This is in addition to where water from external 

drainage enters the Channel. 

Section One Weir at Confluence with Winton to Nelson Road 

This section of the Inlet Channel has two locations where it is connect to external drainage basins, 

the first is a pipe connects the Mokoan Inlet Channel to the paddocks to the north, draining the 

adjoining agricultural land. The second external drainage is much more significant, which is at the 

Nelson Road Bridge. The runoff from the land to the south of Nelson Road floods over the dirt road 

picking up sediment. The water then flows into the road side ditch which then into the channel. This 

section of the Inlet channel also has several sections of significant erosion, with tunnelling and rill 

erosion. 

 

 

 

 

Image 22: Waypoint (1) 31. Nelson Road at Mokoan Inlet Channel. Water flooding across the 

road from fields which flood into the Mokoan Inlet Channel via the road side drainage ditches. 



Section Two Nelson Road to Benalla-Yarrawonga Road 

This section of the Mokoan Inlet Channel has multiple locations where water from external sources 

is entering the channel. Road side drainage from Nelson Road enters the channel; this water is highly 

turbid as it contains sediments from the unsealed road surface. A small earthen dam spans the 

channel just upstream of the Nelson Road Bridge; it has caused a build up of water behind it. After 

heavy rain the water level rises and overtops the dam and erodes it back until the structure fails and 

a large volume of highly turbid water floods down the channel.  Along the boundary with the D&R 

Henderson Particleboard estate are four locations where water enters the channel. Two of these are 

well defined with rock cladding and the water flowing into the channel was appeared to have low 

turbidity. The third and fourth points are less well defined and are only low points in the channel 

wall that had been scoured of fine sediments, which would suggest that water flows through these 

low points during periods of flooding. The water coming directly off the H&R Henderson site is 

meant to be contained in a series of dams; however there are unverified reports that this may not 

be the case in floods. This could suggest that water pollution could be an issue that should be 

investigated. The final source of external drainage into the channel is from road side drainage from 

the Benalla-Yarrawonga Road. 

 

 

 

Image 23: Waypoint (1) 37. Mokoan Inlet Channel, between Nelson Road and Benalla-Yarrawonga 

Road. Drainage line coming off the D&R Henderson Particleboard plant and surrounding fields. 



Section Three Benalla-Yarrawonga Road to Railway 

This short section of the Mokoan Inlet Channel has external drainage from both the Benalla-

Yarrawonga Road and from the railway way line drainage ditch. The drainage lines from the railway 

line run along the railway unbroken for as far as the eye can see, so it potentially drains a large 

volume of water into the channel. 

 

 

 

 

 

 

 

 

 

Image 24: Waypoint (1) 78. Mokoan Inlet Channel at Railway line bridge. The Railway lines 

drainage ditch runs alongside the tracks over the horizon.  



Section Four Railway to Sydney Road 

This section of the Mokoan Inlet Channel has several major erosion features and a significant point 

where water from external sources enters the channel.  The most significant source of external 

drainage is that of Kennedy Creek Aqueduct. The concrete structure which is meant to allow 

Kennedy Creek to flow over the channel has been partially filled with sediment, allowing flood water 

to overtop the banks of the channel on both sides and flood into the channel. Closer to Sydney Road 

the banks of the channel are very low and there are several points where water from the adjoining 

paddocks and railway line has been channelled towards these low points where it  floods down into 

the channel. This has created some significant erosion gullies, which in places threaten to wash the 

road which services the channel away. Runoff from Sydney Roads which has additional water 

directed into the drainage line from ditches from the adjacent fields also flows into the channel.  The 

4.2 Benalla Floodplain Management Study suggests that water from the Broken River can flow down 

the Sydney Road Drain and could potentially flow into the Mokoan Inlet Channel. 

 

 

 

 

 

 

 

 

 

 

 

Top Left Image 25: Waypoint (1) 65. Mokoan Inlet 

Channel, between railway and Sydney Road. 

Erosion where floodwater from railway line enters 

the channel. 

Top Right Image 26: Waypoint (1) 65. Mokoan Inlet 

Channel, between railway and Sydney Road. 

Erosion where floodwater from railway line enters 

the channel. 

Bottom Left Image 27: Waypoint (1) 68. Mokoan 

Inlet Channel, between railway and Sydney Road. 

Large gully and tunnel erosion where water from 

fields floods into channel. 

 

 



Section Five Sydney Road to Morey Road 

This section of the Mokoan Inlet Channel has significant areas where water from external sources 

enters the system. At Sydney Road water from the fields and from the road side drain enters the 

channel. This whole section of the channel has banks which are very low, just at or below the level of 

the surround lands. Along Hunter Road, there are many points where water from the surrounding 

fields floods across the road into drainage ditches. These ditches then direct the water into the 

Mokoan Inlet Channel, often causing deep tunnel erosion. There are several points on the opposite 

bank where water from the surround field is directed into the channel causing significant erosion. 

This section of the channel has significant sections of rill erosion and natural revegetation is minimal 

in these locations. The road side drainage of Morey Road is directed into a small wetland which then 

overflows into the channel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 28: Waypoint 

(1) 82. Mokoan Inlet 

Channel, between 

Sydney Road and 

Morey Road. Major 

rill erosion on 

channel banks. 

 

Image 29: Waypoint 

(1) 84. Mokoan Inlet 

Channel, between 

Sydney Road and 

Morey Road. Area 

where water 

flooding across 

hunter from 

surrounding fields 

spills down into the 

channel. 



Section Six Morey Road to Hume Freeway 

The Hume Freeway runs almost parallel with this section of the Mokoan Inlet Channel and the runoff 

and drainage lines from this large sealed roadway is directed towards the channel. In several 

locations along the channel wall are significant low points where the water from the freeway floods 

into the channel, this water appears to have low turbidity, but the risk of pollutants from the 

freeway is significant. 

 

 

 

 

 

 

 

 

 

 

Image 30: Waypoint (1) 103. Mokoan Inlet Channel, between Morey Road and Hume Freeway. 

point where runoff for the Hume Freeway floods into the channel, via a cut through in the 

banks. 



Section Seven Hume Freeway to Kilfeera Road 

This section of the Mokoan Inlet Channel has several sources where water from external drainage 

basins enters the channel.  A drainage line which runs from alongside the Hume Freeway crosses the 

feild and floods into the channel, which has caused part of the bank of the channel to collapse and 

erode into the channel.  Several major drains from farmland are cut through the banks and flood 

into the channel, several of which have significant rill erosion on the banks. The road side drains of 

Kilfeera Road also flow into the channel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 31: Waypoint 

(1) 108. Mokoan Inlet 

Channel, between 

Hume Freeway and 

Kilfeera Road. Large 

farm channel drains 

into the Inlet 

Channel. 

Image 32: Waypoint 

(1) 112. Mokoan Inlet 

Channel, between 

Hume Freeway and 

Kilfeera Road. Farm 

channel drains into 

the Inlet Channel, 

causing erosion on 

the banks. 

 



Section Eight Kilfeera Road to Termination of Mokoan Inlet 

Channel 

The banks of the Mokoan Inlet Channel along this section are not significantly higher than the 

surrounding land.  There are several section where the banks are depressed and water from the 

fields drains into the channel. There are several locations where significant sections of the channel 

wall are absent where water drains into the channel. This includes a large cut through which drains 

from a Eucalyptus plantation. The most significant is a cut through the wall directly into a former 

anabranch and floodplain of Holland’s Creek. The floodwaters of the Holland’s Creek have caused 

significant tunnelling erosion into the bank.  The final cut through also leads into the plantation, 

which is adjacent to a significant amount of erosion which is tunnelling through the plug of earth 

which blocks the Mokoan Inlet Channel from the Hollands Creeks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 33: waypoint (1) 

130. Mokoan Inlet 

Channel, between 

Kilfeera Road and 

Termination. Spillway in 

bank where water from 

Eucalyptus plantation 

spills into the channel. 

Potentially water from 

Holland's Creek flood 

through here also. 

 

Image 34: waypoint (1) 

132. Mokoan Inlet 

Channel, between 

Kilfeera Road and 

Termination. Spillway in 

bank where water from 

the Holland Creek can 

flood into the Inlet 

Channel. 



Erosion Study Discussion and Recommendations 

A number of different processes are occurring in the south eastern catchments of the 

Winton Wetlands that are the key causes of significant erosion, low water quality and 

specifically high water turbidity. Each of these different processes do not act independently 

of each other, rather the impacts of one compounds the others. This causes the impact of 

the combined processes to be significantly larger than the sum of the parts. These processes 

have been identified to be modification of the creeks channel, devegtation of the riparian 

zone, stock access into the waterways and inappropriate regulation structures. 

Modification of Creek Channels 

The lower and middle reaches of Winton Creek and Seven Mile Creek have been highly 

modified which has caused significant damage, including major erosion. When the area was 

settled by European settlers the middle and lower reaches these catchments where not 

suitable for agriculture. The creeks meandered and large areas of land where flooded and 

waterlogged for large periods of the year. To drain the land to make it productive the creeks 

where modified into straight channels, which moved the water more efficiently allowing the 

land to dry, and become productive for agriculture. 

These modifications have had significant negative impact on the creeks, without the 

meandering course or woody debris in the creeks there is nothing to slow the waters flow. 

This has lead to an increase in the velocity of the water, which will have significantly 

increased the erosion potential of the creek (Madsen et al 2001). In natural systems water 

bodies rarely flow in straight lines the physics of waters flow create eddies, which erode 

banks and create meanders (Ikeda et al 1981). This meandering course in turn slows the 

water velocity which reduces its energy and therefore its potential to erode. 

The creeks current state, with high velocity it is able to erode large amounts of material, as 

the process of creating meanders to reduce the systems energy occurs. Until the energy in 

the system is reduced then it will have the potential to erode significant amounts of 

material. 

Recommendation 

The process of creating meanders can be artificially assisted, by returning some meanders 

and wood debris such as snags into the creeks course, the friction on the water will increase 

which will slow down the waters flow (Webb and Erskine 2003). This will reduce the ability 

of the creeks to erode materials which will lead to an increase in water quality in the 

wetlands. This project would also increase habitat diversity, leading to an increase of 

biodiversity in the creeks (Bunn and Arthington 2002). 

 



Devegetation of Riparian Zone 

The sediments of the region are very fine clays, which are highly dispersive and easily 

eroded (Atkinson et al 1990). This creates soils which are unstable and prone to erosion, in 

natural systems the roots of the riparian vegetation stabilises and protects these soils from 

the majority of erosion (Abernethy and Rutherfurd 1998). However in the catchments of 

Winton Wetlands large areas of riparian vegetation has been removed when  straightening 

and channelising the creeks to increase the area of land available for agriculture. 

The roots of grasses are shallow and only bind together the top layer of soil, without the 

deeper roots of tree and shrubs the soil is unstable and can slump or collapse into the creek, 

the dispersive soil can be suspended in the water column creating the high turbidity 

(Abernethy and Rutherfurd 1998). Once mobilised the very small size of the clay particles 

means they stay in suspension easily, which allows them to be transported downstream into 

the Winton Wetlands. 

Recommendation 

Revegetation projects of riparian zones has already occurred in some sections of the 

catchments, which have had significant benefits in stabilising the banks of the creeks. These 

projects have included mechanical ripping of the earth, fencing out of stock and then the 

planting of tube stock either into or just next to the rip line, using cardboard containers for 

protection from the elements. The roots of the re-establishing plants stabilise the soil, 

reducing the risk of slumping and collapsing significantly reducing the amount of erosion 

occurring, which in turn should reduce water turbidity. Once the banks are stabilised and 

not continually collapsing this allows more vegetation to occur, including aquatic 

macrophytes. Once fully vegetated very little earth is exposed to the full forces of erosion 

and the plants have the ability to trap and drop out suspended materials, further reducing 

erosion and turbidity (Gregg and Rose 1982). 

 

 

 

 

 

 

 

 



Stock Access into Creeks 

The ability of stock to access the creeks causes several damaging processes which lead to 

increased erosion, high turbidity and elevated nutrient levels. The vegetation in the riparian 

zone can often be the only fresh pasture during summer months, so grazing pressure 

removes the vegetation stabilising the banks. This heavy grazing pressure inhibits plant 

regeneration so species diversity declines, until only the trees and sparse vegetation remain 

(McKergow et al 2012). Stock have the habitat of congregating around the creek to graze 

and to seek shelter under the trees, this trampling damages any remaining vegetation and 

churns up the earth into mud, collapses unstable banks and compaction occurs which 

inhibits plant regeneration (Trimble 1994). The final major impact is the large amount of 

waste that stock deposits into the creeks (McKergow et al 2012). The eutrophication of the 

water leads to toxic algal blooms and decreased water oxygen levels which reduces 

biodiversity of the system (Jones et al 1995). Severe algal blooms can make water toxic to 

animals (Jones et al 1995). Having stock defecating in or around the water also leads to 

elevated pathogen and chemical levels in the water, making it unsuitable for stock 

(Manassaram et al 2007). 

Recommendation 

Restriction of stock access into the creek is the simplest method to reduce the impact of 

stock on water quality. Fencing stock out of the creeks allows the riparian vegetation to 

begin the process of recovery, which creates a buffer strip around the creek. The vegetation 

stabilises the banks and the aquatic vegetation removes nutrients and stabilises sediments 

(Abernethy and Rutherfurd 1998). Fencing stock out of the creeks also significantly reduces 

the amount of nutrients and pathogens that enter the water, making the water safer for the 

stock (Manassaram et al 2007,  McKergow et al 2012). Watering troughs and pumps would 

need to be installed to provide stock drinking water they previously gained directly from the 

creek. 

 

 

 

 

 

 

 

 



Inappropriate Regulation Structures 

Winton Creek and Seven Mile Creek has numerous manmade structures that are design to 

regulate the flow of water. These structures are causing major environmental damage, 

including major erosion, loss of productive land and increased turbidity which is having a 

negative impact on the Winton Wetlands. 

Railway Bridge on Winton Creek 

A bridge spanning Winton Creek supports the railway line, to protect this bridges fountains 

from erosion the creek bed has been concreted into a spillway which drops approximately 2 

meters. The water accelerates rapidly down this spillway and without any structure to 

disperse this energy is has eroded away a large section of a paddock, with no trees to 

stabilise the bank this erosion will continue erode material and increase turbidity in the 

Winton Wetlands. 

Recommendation 

A structure is needed to disperse the energy by slowing the velocity of the water. This 

structure could be built of concrete but ideally it would be a series of rock walls to slow the 

water. The rapidly eroding meander into the agricultural land needs to be protected with 

rock cladding, the addition of large snags into the water would provide additional friction to 

slow the water while also providing habitat (Webb and Erskine 2003). These actions should 

help to reduce the erosion in this section of the Winton Creek. 

 

 

 

 

left Image 35: Waypoint (2) 15. Winton Creek at Railway Bridge spillway. Significant increase in 

water velocity. 

Right image 36: Waypoint (2) 15. Winton Creek downstream of Railway Bridge Spillway. High 

velocity water erodes a devegetated bank, causing major mass movement and bank collapse. 



Winton Creek Weirs 

A number of weirs constructed in the 1970's regulate the flow of Winton Creek as part of a 

soil conservation effort. The older ruins of failed structures are of unknown origins. Soil 

appears to have been conserved upstream of the structures, however downstream there 

are major erosion issues. These structures disrupt the hydrology of the Winton Creek 

altering the natural flow regime. When they flood they create a waterfall as the water spills 

over the top. The water increases in velocity and gains significant erosion potential, this 

causes large areas of erosion downstream, where the creek has cut a deep gully system. The 

largest impact is below the ruined foundations of the unknown structures, some of concrete 

some of brick,  an indication that weir structures have existed on the creek since the either 

the late 19th or early 20th century. These structures have potentially failed during large 

flood events the entire volume of water held behind the weir has been released in a single 

flood. These potential weir failures are the likely cause of the deep gully system that runs 

approximately 1 kilometre downstream (Eskine and Saynor 1996).  The gully is 

approximately 20 to 30 meters wide, with cliffs averaging 4 to 6 meters high with an 

approximate maximum height of 8 to 10 meters. This has eroded an enormous amount of 

material into the Winton Wetlands, increasing turbidity and degrading the system. 

Recommendations 

The effectiveness of these soil conservation structures across the Winton Creek needs to be 

assessed. These soil conservation structures may need to be removed and replaced with 

more effective modern structures. If they are effective complimentary structures 

downstream such stone weirs and large snags in the creek would slow down the water and 

reduce the erosion potential (Webb and Erskine 2003). The cliffs and gullies should be 

stabilised by revegetation efforts, a more significant project might involve revegetation of 

the hills surrounding the gully, to reduce the amount of runoff which saturates and 

destabilises the cliffs. A swale on the hill slop could be constructed to divert the water into 

the Winton Creek further downstream of the highly erodible gully system. 

 

 

 

 

 

 

 

Image 37: Waypoint 

(2) 54. Winton Creek 

between Greta Road 

and Winton Lurg Road. 

One of the concrete 

weir structures across 

Winton Creek. 

 



Rock Chutes 

Rock chutes have been used in Winton Creek and Seven Mile Creek in an attempt to reduce 

erosion and potentially to increase habitat complexity. Some of these chutes have increase 

erosion immediately downstream of the chute, as it is too steep and too smooth leading to 

water accelerating down the chute increasing its potential to erode and causing increased 

water turbidity. 

Recommendation 

These rock chutes need to be modified, using larger rocks to increase the friction on the 

water and to disrupt the flow of water down the chute. This will slow the waters flow, which 

will reduce the energy that it has to erode the banks. 

 

 

 

 

 

Image 38: Way Point (1)17 Winton Creek, downstream of Mokoan Inlet Channel confluence. 

Significant erosion downstream of rock weir/chute. 



Rubbish and Effluent Dumping 

On both Winton Creek and Seven Mile Creek the dumping of pollutants into the creeks or 

into the creeks gully was identified. On Winton Creek several rubbish dumps where 

identified where cars, household appliances, chemical and fuel drums and dead livestock 

were being dumped into the gullies, where it was being swept into the creek. On Seven Mile 

Creek horse manure and stable waste was being dumped directly into the creek. These 

pollution sources will significantly increase the nutrient and pathogen levels of the water, 

with the risk of chemical and heavy metal pollution. 

Recommendations 

Inform and direct the relevant authorities on the issues. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 39: Waypoint (2) 

50. Winton Creek 

between Greta Road 

and Winton Lurg Road. 

Rubbish dump in gully, 

creek visible in 

background. 

Image 40: Waypoint (2) 83. 

Seven Mile Creek, between 

Winton-Glenrowan Road 

and Fox Road. One of many 

locations where horse 

manure has been dumped 

into the creek. 



Mokoan Inlet Channel Drainage Study Discussion 

and Recommendations  

 

Mokoan Inlet Channel Weir 

A large concrete weir spans the Mokoan Inlet Channel before it converges with Winton 

Creek. The purpose of this structure is to regulate flows of water out of the channel into 

Winton Creek and eventually into the Wetlands. When water is being transported down the 

channel the weir is designed to spill over into an energy dispersal structure below, a small 

manually operated gate is located at the base of weir which is designed to give the capacity 

to drain the channel of water. Since the decommissioning of Lake Mokoan maintenance of 

the infrastructure has been neglected, leading to the system not functioning as designed. 

The weir is no exception, sediment and debris has accumulated behind the weir, jamming 

open a small drain at the base of the weir, a sediment dam has formed around the gate and 

has been stabilised with reeds. This sediment dam has restricted water flow through the 

gate leading to the water level in the channel to increase by several meters.  After heavy 

rainfall events the water level rises quickly and can overtop the sediment dam and the weir, 

eroding the sediment dam, this allows a large volume of highly turbid water to flush into the 

already flooded Winton Creek where it can flood directly into the open water of the Winton 

Wetlands. 

 

 

 

 

Image 41& 42: Mokoan Inlet Channel Weir. Showing the sediment dam that has built up behind the 

weir causing the water level to be significantly higher on the upstream side. 



Recommendations 

The weir requires works to be completed to return it to a safe and functional status. The 

sediment dam that has built up behind the weir and that is jamming open the gate needs to 

be removed and safely disposed of. Summer is the most practical season to complete this 

maintenance, when the Mokoan Inlet Channel is dry, so no sediment is eroded away and it 

is safe to operate heavy machinery on the steep slopes. The gate must be inspected to 

check that it is functional and a lock out device installed so that only authorised staff can 

regulate the flow out of the channel. Completing these works would give management to 

regulate the flow out of the Mokoan Inlet Channel, this gives them the ability to enact 

several different water and sediment management strategies to use as a tool to best 

manage the health of the Winton Wetlands. 

 

 

 

 

 

 

Image 43: Confluence of Mokoan Inlet Channel and Winton Creek. The high turbid water of the 

Inlet Channel (Left) meets the moderately turbid waters of Winton Creek (Right). This shows the 

impact that unregulated flows out Mokoan Inlet Channel have on water quality. 



Earthen Dam upstream of Nelson Road Bridge 

A small earthen dam spans the Mokoan Inlet Channel approximately 30 meters upstream of 

the Nelson Road Bridge. This earthen dam holds back a large volume of highly turbid water, 

during periods of high rainfall the water level rises until it overtops the dam. The dam 

erodes down until it is breached, releasing the build up of water behind the dam in a single 

event.  

Recommendations 

The earthen dam should be removed, to avoid the pattern to water building up and then 

releasing during a flood event, which only increases turbidity in the Mokoan Inlet Channel. 

This highly turbid water then rushes downstream and floods the concrete weir at the end of 

the channel. The earthen dam can be replaced with a permeable rock weir which holds back 

water during flood events but allows the water to trickle through during the dry times. This 

will ensure that the pools behind the dam don't completely dry up and protects the aquatic 

vegetation which have become established, which offer habitat and biodiversity value. 

 

 

 

Image 44: Earthen dam upstream of Nelson Road Bridge. Dam is actively eroding away due to 

recent heavy rainfall and increased flows in the Mokoan Inlet Channel. 



Kennedy's Creek Aqueduct 

Kennedy Creek overtops the banks of the Mokoan Inlet Channel and water floods into the 

channel. This significantly increases the volume of water in the Mokaon Inlet Channel during 

flood events flushing large amount of sediment out of the channel and into Winton Creek 

which is then transported into the Winton Wetlands. The erosion of the banks is not 

currently significant, but there is the risk that if tunnelling erosion occurs that the course of 

the Kennedy's Creek could be diverted into the channel, undermining the aqueducts 

foundations and threaten its structural integrity. 

Recommendations 

If Kennedy's Creek did erode it course into the Mokoan Inlet Channel and or erode the 

foundations of the aqueduct a significant and financially costly project would be required to 

re-divert Kennedy's Creek back into its designed course. The banks of the Mokoan Inlet 

Channel should be raised and reinforced and the aqueduct dredged of sediment to increase 

the volume of water it can transport. These works will prohibit water from Kennedy's Creek 

from entering the Mokoan Inlet Channel and mobilising the highly erodible material of the 

channel into the Winton Wetlands. 

 

 

 

 

 

 

 

 

 

 

Bottom Left Image 46: Kennedy's 

Creek Aqueduct on Mokoan Inlet 

Channel. The capacity of the 

aqueduct has been reduced as 

sediment accumulates. 

Top Right Image 45: Kennedy's 

Creek Aqueduct on Mokoan 

Inlet Channel. Large erosions 

scours are visible where 

Kennedy's Creek floods into 

the Mokoan Inlet Channel. 



Hollands Creek 

Hollands Creek spills into the Mokoan Inlet Channel at one confirmed location and there is 

the potential that it spills at two locations in the Eucalyptus Plantation. The confirmed 

spillway flows into a large tunnel which is undermining the banks, which has the potential to 

eventually widen the spillway and increase the volume of water entering the channel. The 

size of the current spill way is large enough that a significant volume of water can enter the 

Mokoan Inlet Channel from the Holland's Creek contribution to the transports and erosion 

of sediments down the channel into Winton Creek and eventually into the Winton 

Wetlands. 

Recommendations 

Plugging the spillway that allows water to flow from the floodplains of Holland’s Creek into 

the Mokoan Inlet Channel would reduce the threat of erosion and undermining of the 

banks. This would also reduce the erosion of sediments and transportation of highly turbid 

water out of the channel and into the Winton Wetlands improving the health of the system.  

 

 

 

 

 

 

 

 

 

 

 

 

Image 48: Waypoint (1)132. Mokoan 

Inlet Channel, between Kilfeera Road 

and Termination. Deep tunnelling 

erosion indicates that large volumes of 

water pour through this spillway, 

undermining the stability of the bank. 

Image 47: Waypoint 

(1)132. Mokoan Inlet 

Channel, between Kilfeera 

Road and Termination. 

Large cut through in 

channels bank into 

floodplain of Holland’s 

Creek. 



Future Hydrological Study on the Mokoan Inlet 

Channel 

 

The number of locations where significant volumes of water are entering the Mokoan Inlet 

Channel, such as at Kennedy's Creek Aqueduct, Holland Creek at one confirmed and three 

potential locations, water of questionable quality from the D&R Henderson Particleboard 

plant and water entering the channel in significant volumes along Nelson and Hunter Road, 

suggests that a hydrological study is required. Such a study would need several focuses.  

 

1. Survey of Upper Catchments 

Survey of the upper catchments of Winton Creek, Wattle Creek, Seven Mile Creek and their 

minor tributaries was beyond the time limitations of this project. The size of the upper 

catchment of each creek is worthy of a project of its own. A brief inspection of the upper 

catchment from road crossing of each creek indicated that the same issues appeared to 

present in the upper catchment. However there may be processes, structures and 

deliberate actions which may be hidden from view of the road which are causing erosion 

and damage. I encourage Winton Wetlands Committee of Management to offer projects to 

Masters or Honours level university students to complete as part of their study. 

 

2. Bank Height Survey at Kennedy's Creek  

A study using a differential GPS unit to measure the height of the banks of the where 

Kennedy's Creek floods into the Mokoan Inlet Channel in comparison to the known flood 

heights as estimated by the Average Reoccurrence Index (ARI). This will give data on how 

high the banks need to be extended to ensure that Kennedy's Creek cannot flood into the 

Mokoan Inlet Channel. This can be used to justify the project to reinforce the banks and 

dredge the restricted aqueduct. 

 

3. Bank Height Survey at Hollands Creek Floodplain 

A study using a differential GPS unit to measure the height of the banks of the channel 

where  the Hollands Creek is flooding. Using the data from this study the level at which flood 

water from the Holland's Creek enters the Mokoan Inlet Channel can be determined. This 

will determine if raising the height of the channels banks or plugging the spillways will be of 

any significant benefit. 



 

4. Water Quality Testing from Henderson Estate 

There are unsubstantiated reports that the water coming off the D&R Henderson 

Particleboard site and into the Mokoan Inlet Channel is contaminated with pollutants. The 

site has several dams where the water which comes off the site is meant to be stored in, 

however during flooding there is the potential for these dams to overflow which then spills 

into the drainage line and into the channel. Conducting water testing especially during times 

of heavy rainfall will determine the quality of the water coming off the site. 

 

5. Feasibility Study of Hunter Road Wetlands 

Significant volumes of water from the surrounding fields floods across Hunter Road and into 

the Mokoan Inlet Channel which is causing significant erosion of the banks. There is a wide 

buffer between Hunter Road and the Mokoan Inlet Channel. The opportunity exists to 

construct an artificial wetland to absorb and filter the water from Hunters Road, only spilling 

into the Mokoan Inlet Channel once the wetlands are flooded. 

 

6. Feasibility Study of Nelson Road Water Diversion 

Significant volumes of water from the surrounding fields flood over Nelson Road, picking up 

sediment from the unsealed road and flooding into the Mokoan Inlet Channel. There is the 

potential that with some upgrades of roadside drainage that this water be diverted either 

into the small wetlands which already exist to the east or directed to flow into the Winton 

Creek. This would reduce the amount of sediments moving from the Mokoan Inlet Channel 

into the Winton Wetlands. 

 

 

 

 

 

 

 

 



Goals 

The recommendations as identified by this project which would address issues in the 

catchments have been complied into a future strategy with a realistic time frame.  

Short Term Goals 1-2 years 

1. Remove sediment blockage on Mokoan Inlet Channel Weir and return to operational 

status. 

2. Remove earthen dam on Mokoan Inlet Channel near Nelson Road and replace with rock 

weir. 

3. Determine legality of weirs on Winton Creek. 

4. Indentify property owner for revegetation projects. 

5. Conduct Hydrological survey. 

6. Investigate Rubbish and Effluent Dumping. 

 

Medium Term Goals 1-5 years 

1. Address erosion around Railway Bridge on Winton Creek. 

2. Upgrade rock weirs to prevent erosion. 

3. Banks raised and aqueduct dredged at Kennedy's Creek. 

 

Long Term Goals 1-10 years 

1. Nelson Road drainage upgrades. 

2. Hunter Road Wetlands constructed. 

3. Weirs on Winton Creek removed (if Illegal), banks stabilised, hill slope runoff addressed. 

4. Meanders and coarse woody debris returned to  middle and lower sections of  Winton 

Creek and Seven Mile Creek.   

 

 

 



Conclusion 

The surveying of the lower and middle South Eastern catchments of the Winton Wetlands 

including the Mokoan Inlet Channel, Winton Creek, Seven Mile Creek and the unnamed 

drainage line had significant results. The study determined the location and the processes 

that are causing erosion, elevated turbidity and high nutrient levels  in the inflows into the 

Winton Wetlands. The processes that were having the most significant impact where 

channel modification, devegetated banks, stock access in the creeks and inappropriate 

regulation structures. These combinations of processes are causing significant erosion 

within the catchments which is leading to high turbidity and poor water quality in the 

Winton Wetlands which is slowing the recovery of the system. The goals and 

recommendations on how to address these issues provide a framework on how these issues 

can be tackled, improving the health of the Winton Wetlands. 
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