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Background 
The restoration of the 8,750 hectare Winton Wetlands is a project of national scientific, cultural and 

environmental significance. It is the largest wetland restoration project in the Southern Hemisphere.  

Located in north east Victoria, between the regional cities of Benalla and Wangaratta, the Winton 

Wetlands Reserve has 3800Ha of wetlands surrounded by 4,950Ha of red gum and box grassy 

woodlands, which includes 1850Ha of grazing land. The Winton Wetlands Committee of Management 

(WWCoM) was created by the Victorian Government to guide restoration and economic development of 

the Wetlands. 

There are three elements to the restoration efforts for the aquatic environment:  

1. Carp Management and Population Reduction 

2. Water Quality Management and Improvement 

3. Aquatic Vegetation Regeneration and Improvement 

These elements are part of an overall strategy and are linked as shown in Figure 1. 

 

Figure 1: Links between elements of the aquatic habitat restoration activities at Winton Wetlands 
 

This report addresses the water quality and aquatic plant management of Winton Wetlands. These 

aspects integrate with carp management, as they will influence water quality and the ability of aquatic 

vegetation to regenerate and improve, which will also benefit the water quality of the system. An 

understanding of the water regime, and its management, will influence all three elements. Further, 

improving the riparian vegetation around the Wetlands will assist the aquatic vegetation, and ultimately the 

goal of improved aquatic habitat condition and biodiversity. 

The report builds upon the Winton Wetlands Restoration and Monitoring Strategic Plan (Barlow 2011) and 

provides a work plan for the work identified in that report, which was refined in the Winton Wetlands Fish 

and Aquatic Habitat Management Plan (Lloyd Environmental & WWCoM 2014). It compliments, and 

should be read in conjunction with, the document “Carp Management in and around Winton Wetlands” 

(WWCoM 2014a). 
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Water Quality and Aquatic Vegetation and their role in ecosystem restoration 
Ecosystem management should be based upon the conceptual understanding of ecosystem functioning 

and the components of that ecosystem (Figure 2). 

 

 

Figure 2: Conceptual model of factors influencing vegetation type, condition and extent (Lloyd 

Unpublished). 

 

The water quality of the Winton Wetlands will be largely determined by the extent and condition of aquatic 

(and shoreline) vegetation. This is, in turn, driven by the extent of seed banks and propagules of the 

plants, the water regime and the threats to the vegetation. Water regime is a significant factor in 

determining the vegetation type, extent and cover (and condition) but at the Winton Wetlands, there are no 

regulator structures to manage water regime, so that managing threats to vegetation extent and condition 

is the most significant management tool the site managers have. 

These threats include: 

o Carp; 

o Poor Quality Water Inputs; 

o Vegetation loss; 

o Grazing the margins or wetland beds;  

o Erosion along the shoreline of the former Lake Mokoan, the wetlands’ margin and 

within the input channels, and, 

o Introduced plant species (weeds). 

The associated carp management plan addresses the first threat and this plan seeks to address each of 

the remaining threats. 
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Goals and Objectives 

Restoration Goals: 

The overall restoration goal would be to restore Winton Wetlands to have the ecosystem function and 

habitat diversity of the swamps prior to Lake Mokoan. The habitats that were present are illustrated in the 

photographs taken by Helen Aston in 1959 (Aston 1959), as part of a Victorian Naturalist survey of 

vegetation in Winton Swamps (Figure 2). This also provides a goal for the diversity of aquatic and riparian 

vegetation species (and with that the water regime experienced and required by these species). These 

goals and specific aquatic vegetation aims and objectives will be developed elsewhere. 

 

 

Figure 2: Photos of the Winton Wetlands prior to Lake Mokoan (Helen Aston 1959) 

 

Objectives: 

The biodiversity objectives of the activities are to manage and improve aquatic vegetation, fish habitat, 

and aquatic fauna biodiversity, this will be achieved, in part, through water quality to improvement. 

Improving fish and aquatic flora and fauna biodiversity will also enhance the visitor experience at the 

wetlands. 

The water quality management objectives focusses upon water quality improvement to promote aquatic 

vegetation regeneration and consequently, aquatic fauna biodiversity, through feedback loops. The 

approach should target turbidity specifically (such as sources, control and management) and an 

understanding of other water quality factors and their management. This may require works and actions 

within the Winton Wetlands Reserve, in the streams as they enter the wetlands, and into the catchment. 
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Action Plan 

Works and structures 

Water Quality Improvement of Inflows 

A catchment survey of water quality (and monthly monitoring at the base of each inflowing stream) is 

required to build upon the work of Thomas Dodemaides (2014), and the earlier catchment surveys in the 

1990’s by Water EcoScience. This will identify the turbid run-off hotspots and as well seasonal aspects of 

poor water quality within the catchment. The catchment survey should take place in the autumn break 

when initial inflows begin. Regular sampling should take place monthly just prior to each inflows into the 

wetlands and in each major wetland by using grab samples (in the first case) and later using data sondes 

to remotely measure water quality. This data should be examined to identify works in the upstream area, 

as well as the wetlands themselves to achieve improved water quality. The Winton Wetlands Committee 

of Management should work with the Goulburn-Broken CMA, Goulburn-Murray Water and Benalla Rural 

City to action the upstream areas of concern. 
 

Treatment train wetlands in the Mokoan Inlet Channel 

The Mokoan Inlet Channel is a known source of sediment and water inflows from stormwater and local 

run-off which could discharge poor quality water into a revegetated Winton Wetlands. This is a major risk 

to the rehabilitation of the wetlands. In addition, the Mokoan Inlet Channel has poor habitat quality and 

does not contribute to the biodiversity of the Reserve. The creation of a chain of water quality treatment 

wetlands (a treatment train wetland system) along the Mokoan Inlet Channel within the Reserve would 

mitigate these risks by reducing sediment and nutrient inputs to the Reserve’s wetlands and increase 

habitat for native flora and fauna. These wetlands could be created by strategic placement of rocks across 

the channel to create a series of barriers to flow and sediment. Natural revegetation should follow this 

action, but if vegetation fails to establish in sufficient quantity to also contribute to filtering the sediments 

and slowing water flows, then strategic planting of native plants - reeds (such as Phragmites & Juncus 

spp.) and submerged species (such as Triglochin and Vallisneria), would be effectively achieved by 

transplanting from the wetlands themselves. Each section in the treatment train would begin with a deep 

flat-bottomed zone which would act as a sediment basin immediately below the rock structures, then a 

vegetated filtering zone would follow, and just upstream of the rock structure would be an area of open 

water. Five rockwalls and wetland sections could be constructed in the 2.5km or so of the Mokoan Inlet 

Channel in the reserve itself, and many more upstream within Council-managed lands. Water quality 

testing on a monthly basis throughout the system would show the effectiveness of the treatment train. 
 

Assess functioning of WQ wetlands at 7 and 11 Mile Creek Wetlands 

Water quality treatment wetlands were established at 7 Mile and 11 Mile Creeks during the Lake Mokoan 

Restoration Project in the 1990’s. These have been effective in creating not only water quality treatment 

zones before the creeks discharged to the Lake, but they also improved the biodiversity of these areas 

(Hamilton 2013). These two wetlands should be assessed for their water quality treatment functions after 

being established for 20 years or so. It is known that 11 Mile Creek Wetland outlet structure has blocked 

up and water flow is bypassing the wetland. These issues need to be examined and assessed to see if 

these changes have affected the water quality treatment functions of the wetland. Works to reinstate the 

function should be undertaken, and then plans drawn up (using the outcomes of the assessments of the 

existing water quality treatment wetlands), to design further water quality treatment wetlands (with 

biodiversity benefits) at other inflows such as Show Creek and other creeks. Winton Creek has two (sheet 

pile) weirs within the Reserve already, which act in part as water treatment sites (in lower flows). The 

lower weir is in good order (and will be the site of a carp screen installation) and should not be altered. 

The weir immediately downstream of the Mokoan Inlet Channel discharge is rusting and not functional. 

This could be enhanced by the addition of large rock barrier upstream of the sheet pile to re-instate some 

weir functions and act as a polishing basin for the treatment train wetlands in the Mokoan Inlet Channel. 
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The bed of Winton Creek does not to be need to be disturbed to create a sediment settling ponds as two 

weir pools already exist and the treatment train wetlands in the Inlet Channe will adequately treat the ater 

in the system. 
 

Revegetation 

Revegetation will be driven by the water regime of each wetland. Currently we do not understand the 

water regime due to changes to the inflows, depth profile of the wetlands (we do know that there has been 

recent sedimentation), and therefore evaporation rate. This understanding will be derived from a new 

water balance model based on the new bathymetry understanding and rainfall and run-off relationships. 

However, further research on the seedbanks present and their likely response will enable some prediction 

of the possible natural revegetation which may occur. The revegetation of riparian zones which is 

occurring with direct seeding efforts will contribute to the habitat diversity of the wetlands, as well as wind 

control and woody debris to the wetlands. The benefits of reduced wind and tannins released from woody 

debris will result in improved water quality from reduced mixing and the binding effects of the tannins 

realised from the woody debris. Woody debris will also add to the habitat and biological diversity of the 

wetlands. 

Selective plantings and revegetation of wetlands may be necessary if natural revegetation does not occur 

or seedbank studies show missing species. Aquatic vegetation is important in its own right, but also as a 

structural element of habitat for fish and macroinvertebrates, so different groups are required. Large reeds 

(such as Phragmites and Juncus) provide shading to the wetland, floating species (such as Triglochin and 

Pseudoraphis [Moira Grass]) provide additional shading and submerged habitat, whereas fully submerged 

aquatic species (such as Vallisneria and Myrophyllum) provide dense cover near the bed of the wetland 

where water temperatures may be cooler. The development of a targeted list of potential revegetation 

species should be drawn up following the seedbank study and utilising the vegetation lists of IWC surveys 

(Hamilton 2013). Species chosen should be easily sourced within the wetlands (that is abundant in some 

locations at least), robust (to withstand transplanting), or produce large numbers of easily collected seeds 

(e.g. Triglochin). 

Sources of aquatic plants maybe within the wetlands themselves or nearby (see Figure 3) and could be 

collected and, propagated further by a nursery, or directed translocated into the site. However, weeds 

must be avoided, so the area should be thoroughly surveyed beforehand and also from an area known to 

be free of significant weeds such as Cabomba. 

 

  

Figure 3. Stockyard Creek (left) showing Moira Grass, submerged aquatics and reeds and Winton Swamp 

(right) showing a full range of aquatic vegetation, both in December 2014. 
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Introduced Plants 

Introduced plants such as Cabomba and Typha are potentially invasive weeds which could alter the 

ecology of the system. Two species of Typha are likely to be present and only one is considered invasive. 

The species of Typha present will be identified during planned surveys. The plant is already present in 

some numbers but not dominating any wetland systems as yet and a watching brief will be maintained on 

this species. Cabomba is present in the Broken Creek and the GMW Channel but not within the wetlands 

nor GMW infrastructure located in, or adjacent to, the Winton Wetlands Reserve. GMW conducts surveys 

within its assets and Winton Wetlands Committee of Management will work with GMW if any Cabomba 

are located adjacent to the wetlands to adequately ensure this plant does not invade the wetlands. 

Erosion Control 

Shoreline Erosion is a problem in some areas, but these are small with respect to the surface area of the 

larger wetlands but may allow locations for weeds or other problems to begin. However, smaller wetlands 

might be greatly affected. Some of the instances are occurring due to pipeline works and regular 

maintenance should address the majority of instances. Where new works are planned erosion control 

should be put in place to prevent run-off to wetlands. 

Stream erosion within the Reserve and in the catchment is harder to control as this is a natural process 

and mostly out of the area of control for the Winton Wetland Committee of Management. Revegetation 

efforts (above) will be sufficient to manage the issue within the reserve and working with the GBCMA, 

GMW and Benalla Rural City will be necessary to ensure any major erosion areas are identified and 

addressed further up in the catchment. 

Grazing 

Grazing next to the wetlands margins can cause pugging and loss of vegetation and needs to be 

managed carefully. Most of the grazing is in areas away from the wetlands’ margins and fencing may be 

required in sensitive areas or areas where problems are identified. Grazing leases should be developed 

with consideration of the biodiversity of marginal wetland vegetation and aim to prevent pugging impacts. 

Physical works  

A water regime management plan is required to identify possible locations for structures to enable 

management of water regimes in the wetlands. The outlet structure only operates at a high level and the 

in-channel bund in the outlet channel prevents possible draining of Sergeants and Winton Swamps, if 

desirable, from a fish or water regime management viewpoint. Further, a water management structure 

between Sergeants and Winton Swamps may allow for further water level controls to be implemented. The 

implications of these structures on hydrology and ecology need to be considered in detail after a water 

balance model has been developed for the wetlands. 

Operations 
Each of the actions undertaken needs to consider the antecedent conditions, current and proposed 

seasonal conditions, current state of works (e.g. maintenance), and other environmental objectives prior to 

the action being taken. 

Monitoring 
Regular sampling should take place monthly just prior to each inflow into the wetlands, and in each major 

wetland, by using grab samples (in the first case), and later, using data sondes to remotely measure water 

quality. Reactivating the Dam Wall weather station and the use of data sondes may provide further data 

for management of the system. This data should be examined to identify works in the upstream area, as 

well as for the wetlands themselves to achieve improved water quality. The Winton Wetlands Committee 

of Management should work with the Goulburn-Broken CMA, Goulburn-Murray Water and Benalla Rural 

City to action the upstream areas of concern.  
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