
 

 

Documenting the  

Health of the Wannon River in  

Gariwerd - Grampians National Park:  

 

Issues and Recommendations  

Summary Report 

 

 

 

By Lachlan Farrington, Mark Bachmann and Greg Kerr 

 

 

 

 

 

 

 

 

 

 

This project was supported by Parks Victoria, and the Australian 

Government via the Australian Heritage Grants Program 2020-21.  

 

 

 

29th April 2024 



 

Page i 
 

This report may be referenced as follows: 

Farrington L., Bachmann, M. and Kerr, G. (2024) Documenting the Health of the Wannon River in 

Gariwerd - Grampians National Park: Issues and Recommendations Summary Report. A report by 

Nature Glenelg Trust, funded by the Australian Heritage Grants Program 2020-21. 

 

 

Correspondence in relation to this report contact 

 

Dr Lachlan Farrington 

Principal Ecologist 

Nature Glenelg Trust 

0401 208 717 

lachlan.farrington@ngt.org.au  

Dr Greg Kerr 

Senior Wetland Ecologist 

Nature Glenelg Trust 

0418 846 993 

greg.kerr@ngt.org.au  

 

 

 

Cover photos 

(left) Looking south along the Wannon River valley in 1866. Painting by Eugène von Guérard. 

(right) Looking north along the Wannon River valley today from Signal Peak. Photo by Greg Kerr. 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer 

Although all efforts were made to ensure quality, this report was based on the best information 

available at the time and no warranty express or implied is provided for any errors or omissions, nor 

in the event of its use for any other purposes or by any other parties. 

  

mailto:lachlan.farrington@ngt.org.au
mailto:greg.kerr@ngt.org.au


 

Page ii 
 

Table of Contents 

 

1. Background ............................................................................................................ 1 

1.1. The zones of the upper Wannon River ...................................................................... 1 

1.2. Cascading ecological changes, triggered by changes in hydrology ............................. 2 

1.3. Notable aquatic species persisting within the upper Wannon River ........................... 4 

1.4. Summary of key hydrological threats ....................................................................... 4 

2. Documenting eco-hydrological change over time .................................................... 5 

3. Key issues ............................................................................................................ 14 

3.1. Impact of flow diversion ........................................................................................ 14 

3.2. The drying trend and its implications for aquatic species ......................................... 16 

4. Future recommended priorities and actions ......................................................... 18 

4.1. A legacy policy challenge that continues to impact the Wannon River ..................... 18 

4.2. Recommendations ................................................................................................ 19 

5. References ........................................................................................................... 20 

 

 



 

Page 1 
 

Issues and Recommendations Summary Report 

1. Background 

The Grampians (Gariwerd) National Park (167 219 ha) is the fourth largest and third most visited 

National Park in Victoria. It protects a diverse range of ecosystems and, of relevance to this report, 

supports the headwaters of several streams and rivers, including those linked to the Wimmera, 

Glenelg and Wannon River catchments. 

Nature Glenelg Trust (NGT) is a not-for-profit environmental organisation in south-eastern Australia. 

NGT has a particular focus on wetland conservation and restoration and has conducted ecological 

research and large-scale wetland restoration in and around the upper Wannon River. In consultation 

with Parks Victoria, and with funding provided by the Australian Government’s Heritage Grants 

Program 2020-21, NGT has undertaken an extensive review of the ecological features of this section 

of river and its water management history. Field studies have also been undertaken to fill knowledge 

gaps and inform a deeper understanding of the relationship between river flows and the ecology and 

health of the Gariwerd areas which are influenced and dependent on these Wannon River flows. The 

following document contains a summary of key findings and recommendations arising from this more 

extensive background document (see Kerr et al. 2024). 

1.1. The zones of the upper Wannon River 

An investigation of the health of the Wannon River, in western Victoria, has identified ongoing and 

emerging threats to values associated with the upper sections of this river, and more generally, key 

values associated with the Grampians (Gariwerd) National Park. Many of these threatening processes 

can be related back to changes in hydrology and resultant impacts on ecohydrology that have occurred 

since European colonisation. Those changes are documented and explored in detail in the 

accompanying “Background Investigation Report”. 

While generally regarded as a single reach, the upper Wannon River (Figure 1) exists as five distinct 

zones based on stream morphology and ecosystem types.  

 
Figure 1: Ecohydrological zones of the upper Wannon River, showing five zones identified by NGT. 
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The watercourse is steep and lined with boulders and cobble through most of zone 1 before flattening 

out into defined pools and riffle zones through zone 2. The watercourse becomes broader and less 

incised through zone 3, then leaves the sandstone valley and breaks out onto basalt plains, forming a 

delta floodplain and interconnected wetland system through zone 4. After exiting Brady Swamp, the 

river reforms into a defined channel again through zone 5 as it winds along the northern edge of the 

Victorian Volcanic Plain, abutting the southern tip of Mount Abrupt (Mud-Dadjug) and Mount 

Sturgeon (Wurgarri), before again spreading out across the plains at the base of the Victoria Valley. 

The varying interaction between surface and groundwater flows across each of these zones, combined 

with soil type and geology, has set the foundations for diverse vegetation communities and areas of 

refuge for aquatic and terrestrial fauna. 

Historic and ongoing hydrological changes caused by water abstraction for human agricultural use, 

and modifications to natural waterways impact the ecology of the river and associated wetlands. 

These impacts have been further exacerbated by a step-change decline in rainfall since the mid-1990s.  

1.2. Cascading ecological changes, triggered by changes in hydrology 

The alteration of flow paths, drainage of wetlands, impoundment of major tributaries and diversion 

of headwaters has not only set a large area of the park on a trajectory of artificial drying, it has also 

exposed it to a greater level of threat in the face of climate change. This is not only undermining the 

greater integrity of this unique ecosystem, it also threatens the local extinction of key species, e.g. 

river blackfish and Glenelg spiny freshwater crayfish, and values of national significance (freshwater 

beetle diversity) (Commonwealth of Australia, 2006). 

This, in turn, risks undermining some of the very environmental characteristics which justify the 

Grampians landscape’s status as a National Park, and inclusion on the National Heritage List since 

2006. 

Successive years of a reduction in rainfall since the mid-1990s have increased the number of zero-flow 

days in the Wannon River headwaters and at the same time, caused a marked shift to streamflow 

regularly being below the long-term annual average. Additionally, the artificial diversion of headwater 

flows in the Wannon River towards the dam at Lake Bellfield (five months annually, from June 1st to 

October 31st) have changed flow dynamics in the river. This not only causes a reduction in total annual 

flow volume by the amount of water diverted, but also reduces the initial ‘wetting up’ of the upper 

Wannon River valley and catchment at the start of each flow season. Low-moderate flows years are 

those of greatest observable impact, when upstream pools are becoming more vulnerable to drying 

down and the lower and more expansive floodplain areas are becoming progressively drier and taking 

longer to rehydrate when flows do return.  

Of note, many of the vegetation communities which occur along the Wannon River within the National 

Park, are flow dependent and poorly represented outside the park (Table 1 and Figure 2). As these 

flow-dependent ecosystems are becoming drier, they are being invaded by species more tolerant of 

drier conditions, increasing their exposure to more frequent bushfires. If it continues, this trend in 

declining wetland habitat condition will cause the loss of critical refuge for a large and diverse number 

of both wetland dependent and terrestrial native species. These communities support a 

disproportionate amount of faunal biodiversity and are acting as critical refuge during climate stress 

(i.e. drought) (White et al. 2022). It is an area which is significant in the broader context of the 

Gariwerd landscape, due to its more limited fire history, significant habitat complexity and regional 

importance for long-nosed Potoroo (Potorous tridactylus) (Vulnerable EBPC Act, 1999), southern 

brown bandicoot (Isoodon obesulus) (Endangered EBPC Act, 1999) and heath mouse (Endangered 

EPBC Act, 1999) (White et al. 2022 and Victorian Biodiversity Atlas). 
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Table 1: Threatened Ecological Vegetation Classes dependent on upper Wannon River flows, in the 
Grampians (Gariwerd) National Park 

Ecological Vegetation Class (EVC) Area (ha) % Catchment Area Bioregion Conservation 
Rating 

Wet Heathland 176.65 0.544 Vulnerable 

Riparian Forest 6.11 0.019 Depauperate 

Sedge Wetland 15.88 0.049 Endangered 

Shallow Freshwater Marsh 32.03 0.099 Vulnerable 

Claypan Ephemeral Wetland 2.23 0.007 Vulnerable 

Red Gum Swamp 1.69 0.005 Vulnerable 

Reed Swamp 15.15 0.047 Vulnerable 

Herb-rich Foothill Forest/Damp 
Sands Herb-rich Woodland Complex 

7.16 0.022 Depauperate 

Valley Grassy Forest/Sedgy Riparian 
Woodland Complex 

37.21 0.115 Endangered 

Valley Grassy Forest/Damp Sands 
Herb-rich Woodland Complex 

31.16 0.096 Vulnerable 

Red Gum Wetland/Shallow 
Freshwater Marsh Mosaic 

21.59 0.067 Vulnerable 

Wet Heathland/Riparian Scrub 
Complex 

6.89 0.021 Vulnerable 

 

 
Figure 2: Flow dependent EVCs meriting a significant conservation rating in the upper Wannon River Valley,  

with representative photos showing channel profiles and flow dependent habitats (number represents 
ecohydrological zones). 
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1.3. Notable aquatic species persisting within the upper Wannon River 

Permanent pools found throughout the upper reaches of the Wannon River provide important habitat 

for several freshwater fish species and crayfish. Three species of note are shown in Figure 3. 

 
Figure 3: (left) river blackfish (Wannon River form),  

(centre) juvenile Glenelg spiny freshwater crayfish, and  
(right) obscure galaxias from zone 2 permanent pools. 

The upper Wannon River blackfish (Gadopsis marmoratus), which is a unique and locally restricted 

variant of the species, and the Glenelg spiny freshwater crayfish (Euastacus bispinosus), which is 

nationally endangered, both have limited mobility and are therefore highly vulnerable to localised 

drying of refuge pools.  

The obscure Galaxias (Galaxias oliros) breeds in the headwaters but juveniles undertake their early 

life on the more productive floodplains and wetlands. They rely on sufficient flows to navigate through 

these shallower habitats on their return to the headwaters for breeding.  

Other species of note recorded in the upper Wannon River include the nationally threatened little 

Galaxias (Galaxiella toourtkoourt) and Yarra pygmy perch (Nannoperca obscura). 

Despite the Wannon River forming within and traversing through what may appear to be a 

vegetatively ‘intact’ system at its origin, the five species described above, and which are found 

amongst its habitats, cannot be considered secure due to the previously described hydrological 

threats. 

1.4. Summary of key hydrological threats 

The changes to the hydrology of the upper Wannon River are significant, and their potential to have 

an ongoing detrimental ecological impact are real and being exacerbated by climate change impacts. 

However, there are known actions and interventions for reducing the magnitude of these threats.  

The restoration of the Brady, Gooseneck (Figure 4) and Walker Swamps, which form part of the upper 

Wannon River delta that straddles the boundary of the Grampians National Park in zone 4, is a living, 

recent example of how rethinking the status-quo can reverse this trajectory of decline. 

 
Figure 4: Gooseneck Swamp, within the Grampians National Park, 10 years after hydrological restoration 

works were completed by NGT. 
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2. Documenting eco-hydrological change over time  

A timeline that documents the changes to hydrological drivers, and resultant ecological shifts within 

the upper Wannon catchment, is provided below (Table 1). 

Table 2: Timeline of change to the natural system and extent of impact across different eco-hydrological 

zones. Colour represents proportional impact: red = confirmed negative impact, orange = probable impact, 
green = restorative action. Letters in parenthesis refer to location on overview map (see over page). 

Alteration Date 
Active 
From 

Impact on Vegetation 
Community 

Impacts on Fauna Zones impacted 

1 2 3 4 5 

European 
colonisation and 
arrival of sheep 
graziers 

1830s 

Interruption of First Nations fire 
regimes and other practices. Timber 
harvesting, sheep grazing, and change 
in dynamics of native wildlife via 
poisoning of native predators. 

Decline in condition of 
grassland, woodland, 
wetland, and waterway 
habitat. 

 
        

Burrah Levee (A) 1892 Isolation of some floodplain wetlands 
in lower reach 3. 

Loss of adjacent 
habitat, barrier to fish 
movement. 

  
  

  

Bunnugal Drainage 
construction (B) 

1900 
(south) 

&  
1941 

(north) 

Increased nutrients and salinity due to 
artificial drainage of Heifer Swamp, 
firstly into Brady Swamp (1900) and 
later into Walker Swamp (1941). 

Loss of large area of 
adjacent 
complementary 
wetland habitat. 

   
    

Drainage of Walker, 
Brady and 
Gooseneck Swamps 
(C) 

1950 

Increased artificial drying of the 
wetlands of the upper Wannon River 
delta, and parallel increase in episodic 
river flows (with less natural 
attenuation) due to the loss of 
instream wetland buffering. 

Reduced duration and 
extent of inundation, 
impacts to aquatic 
fauna recruitment, 
reduced filtration of 
Bunnugal drainage 
flows. 

   
    

Flow gauging weirs 
(D) 

1950 None 
Barrier to fish 
movement. 

 
  

   

Diversion works - 
stage 1 (E) 

1971 

Delayed river rewetting, reduced 
overbank flows, reduced annual flow 
volume to river flow dependent 
vegetation communities. 

Reduced connectivity 
and duration of flows, 
especially during low-
moderate rainfall years. 

          

Step-change 
(decline) in rainfall 
and runoff  

1996 
Reduced hydration of vegetation 
communities, increased bushfire 
threat. Changed flow regime. 

Less available/ reliable 
drought refuge and 
ephemeral wetland 
habitat. Change from 
perennial, to 
intermittent, to 
ephemeral 

          

Floodplain drying 
and vegetation 
terrestrialisation 

 Decline in floodplain productivity 
associated with declining frequency 
and extent of inundation since 1971, a 
trend exacerbated since 1996. 

Loss of critical refuge 
habitat and impacts on 
faunal repopulation of 
adjacent habitat 

     

Fire dam excavation 
on floodplains (F) 

ongoing Localised impacts to wetting and 
drying cycles. 

Disturbance of habitat, 
localised impacts on 
crayfish. 

   
  

 

Wetland restoration 
(G) 

2014 - 
ongoing 

Reinstatement of a more natural 
wetting and drying regime, through 
reversal of artificial drainage and blue-
gum plantation removal. 

Natural regeneration, 
increasing habitat (inc. 
drought refuge) 
availability. 
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The table provides an initial summary and demonstrates the impact of different actions on either a 

local or catchment scale, referring to ecohydrological zones (see Figure 5 below) throughout the upper 

catchment. 

 

Figure 5: Location of activities which have impacted the ecohydrology of the 

Upper Wannon River (see Table 1 on previous page for descriptions) 

An overview of these modifications is as follows: 

(A) Construction of the Burrah Levee  

One of the first documented alterations to the Upper Wannon River is the construction of a 350 m 

long dyke in 1892 (Bruni, 1892). This dyke prevents the watercourse from spilling eastwards during 

high flow events, isolating the eastern extent of the floodplain and potentially starving an alternative 

flow path for the river from receiving flows (Figure 6). Evidence of terrestrialisation (invading 

Leptospermum continentale shrublands) and declining river red gum health (reduced canopy 

compared to trees inside the dyke) was observed in the floodplain section adjacent to the dyke. 

 
Figure 6: Water backing up against the western side of the Burrah Levee during high Wannon 

River flows in November 2022. This 1890s dyke, which is now concealed by dense regrowth, is 
being stood on by photographer, with its edge visible along the bottom of the image. 
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(B) Bunnugal drainage construction 

The construction of the Southern Bunnugal 

drainage network c.1900 significantly 

reduced the sill level of Heifer Swamp to 

below its below level. Prio to that time, a 

vast area of this wetland had to inundate 

before flows would naturally spill through a 

low point in the lunette to its west and 

enter the southern side of Brady Swamp, as 

shown in Figure 7 and Figure 8.  

Figure 7: An 1852 map showing the natural 

flowpath into Brady Swamp (left) from Heifer 
Swamp (right) prior to its artificial drainage. 

 

Figure 8: Modern image looking south, showing the original extent of Heifer Swamp (solid line) prior to 

artificial drainage, the location of the original flowpath (dashed lines) and the artificial drain  
constructed c. 1900 into Brady Swamp. 

These drainage works increased the volume and reliability of surface flows entering Brady Swamp (and 

hence the Wannon River) from this part of the catchment, while concurrently removing an 

exceptionally large and diverse wetland area, and all of the plants and animals which had relied on it 

for millennia. The pattern of water movement is also likely altered with slower groundwater recharge 

and movement west from Heifer Swamp, likely lost after artificial drainage.  

In the early 1940s, construction of the northern 

Bunnugal drain into Walker Swamp (Figure 9), 

which draws flows from the northern portion of 

Heifer Swamp and drained wetlands and streams 

to its north, also resulted in an increase in surface 

water flows from this part of the catchment, 

thereby further increasing flows into downstream 

zones of the Wannon River. 

Figure 9: The northern Bunnugal Drain, constructed 

c.1941, discharging into Walker Swamp in Oct 2022. 
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(C) Drainage of Walker, Brady and Gooseneck Swamps 

In the immediate post-WWII era in the 1950s, after a period of increased surface inflows into the 

wetland complex via discharges from the new Bunnugal Drainage Area catchment (Figure 10), the 

comprehensive drainage of the Walker, Gooseneck and Brady Swamps’ wetland complex was 

attempted (Figure 11).  

 
Figure 10: 1947 aerial image, showing Wannon River flows (blue arrows) and Heifer 

Swamp drainage inflows (red arrows) into Walker Swamp (north Bunnugal Drain) and  
Brady Swamp (south Bunnugal Drain) from c.1900 – 1950s. 

 
Figure 11: Aerial Photo from 2013 showing the additional major drains (red lines and 

additional arrows) constructed to comprehensively drain Walker, Gooseneck and 
Brady Swamps, as it operated from the 1950s – 2013. 
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At that time, all three swamps were privately owned and managed as grazing enterprises, during a 

period when private wetland drainage was occurring across the region at an increased rate, facilitated 

by access to heavy machinery. The drainage of these wetlands resulted in a subsequent rapid and 

localised decline in habitat availability for aquatic species, including breeding waterbirds, fish and 

frogs. The shortened retention time for water treatment and filtration through these wetlands is likely 

to have exposed the downstream reaches of the Wannon River to flashier flows (higher peak flows, 

but lower baseflows) increasing the risk of erosion, higher loads of pollutants (in the form of nutrients 

from stock upstream) and salt (drawn from drains in the catchment). 

(D) Barriers to fish movement 

Commencing in 1920, a series of investigations commenced to explore water harvesting options for 

the fresh waters of the Upper Wannon River. Flow gauging stations were established upstream of 

Jimmy Creek and in Jimmy Creek itself. While these stations provide a useful long-term record of flow 

history, the weirs (which were deemed necessary at the time for flow gauging) remain a barrier to fish 

migration. The weir on Jimmy Creek is a particularly high barrier (see Figure 12) and given the relative 

reliability of this stream, compared to the main Wannon River upstream of Jimmy Creek, is preventing 

access by native fish to important drought refuge habitat. 

 
Figure 12: The sharp drop over the concrete lip of the Jimmy Creek weir,  

is a significant barrier to fish movement. 

There are also two flow regulating structures further downstream. At Lynchs crossing (bottom of zone 

3) the watercourse is divided into two channels and both have low-level concrete weirs (Figure 13). 

These structures are beginning to degrade, and water is tunnelling around the edges, hence their 

impact on fish migration is less than the Jimmy Creek structure. Below Brady Swamp, at Wannon River 

Rd (top of zone 5), a box culvert has a drop structure on its upstream flow entry point (Figure 14) and 

presents a barrier to fish movement under low and medium flows.  

 

Figure 13: Low level weir at Lynchs Crossing, a less restrictive barrier to fish 

movement. 
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Figure 14: Box culvert and drop structure at Wannon River Road, downstream of Brady 

Swamp, a significant barrier to fish movement under low to medium flow. 

(E) Headwater stream diversions 

The Wannon diversion pipeline was 

completed in 1971. Under this scheme, now 

managed by the Grampians Wimmera Mallee 

Water Corporation, water is regulated at 

three locations on the First and Second 

Wannon Creeks and piped by gravity to the 

headwaters of Fyans Creek for transfer to 

either Lake Bellfield and use in the Wimmera-

Mallee System, or historically to Stawell for 

domestic supply. One of the diversion points 

is shown in Figure 15. 

Despite being relatively modest in catchment 

area, this part of the Wannon River 

catchment is significant for its reliability and 

quantity of rainfall, being situated within the 

highest elevations of the Grampians (with 

highest average rainfall) which often receives rainfall when lower altitude catchment areas 

downstream do not. 

The average annual diversion from these headwater streams between 1971 and 2000 (4.5 GL), 

reduced Wannon River overbank flows from an average of 4.49 events/season to 2.76 events/season 

and a decline in average duration from 5.2 to 3.4 days (Szabo et al. 2018).  

Since 2000, the diversions have operated each year during the most reliable winter-spring flow period, 

from start of June until the end of October (average annual diversion volume from 2000 to present is 

2.9 GL).  This means that in years where initial flows don’t establish before June, which has become 

increasingly regular since 1996, the diversions have had a greater impact on the initial wetting up of 

the river system downstream and result in earlier annual cease to flow conditions in late spring.  While 

the diversions are operated by opening and closing of a fixed size valve, the weirs which regulate water 

into the pipes intermittently fill from rock debris being washed down stream and require periodic 

maintenance. Hence maximum diversion volumes may vary depending on the regularity of these 

clearing works. 

 

 

Figure 15: Headwater diversion infrastructure 

undergoing maintenance in 2011. 

 



 

Page 11 
 

Region-wide step-change in rainfall and associated decline in runoff  

Hydrological reference gauging at Jimmy Creek, an undiverted and unregulated tributary of the upper 

Wannon River, provides over 70 years of continuous measurements (Figure 16). This reveals a step-

change to below average streamflow occurring since the mid-1990s. 

 

Figure 16: Deviation from average annual flow volumes at Jimmy Creek hydrological 

reference station. 

Because this is a natural stream (i.e. intact catchment vegetation, unregulated, with no diversions), it 

tells us that the wider upper Wannon River catchment, and therefore its flow dependent communities, 

are experiencing long-term moisture stress from drying due to declining rainfall and an associated 

lower number of flow events. This trend of declining rainfall and streamflow is transforming the 

ecosystem states of the ecohydrological zones. The upper zones (1 and 2) have changed from 1% cease 

to flow (CTF) events to 5% CTF, shifting from a perennial stream to a wet intermittent one. The lower 

zone (5) has changed from a 30% CTF to 47% CTF, meaning it now behaves more like a dry intermittent 

stream. These trends are equally, if not more apparent for low flow (<1ML) events and indicate a 

catchment-wide alteration in ecosystem type. 

Floodplain Drying and Terrestrialisation 

The Wannon heathlands associated with the lower part of the upper Wannon River function as a 

critical refugia for a range of threatened species associated with the Grampians / Gariwerd National 

Park. Within the Wannon heathlands, high NDVI1 scoring sites associated with the Wannon River delta 

support disproportionately more species across all rainfall conditions, consistent with how refugia 

operate (White et al. 2022). White et al. (2022) also found that rainfall driven fluctuations in species 

composition and richness within this landscape are less volatile within these refugia as they experience 

lower species turnover rates. Animals within these flow-dependent refugia then function as source 

populations during favourable environmental conditions aiding dispersal and re-colonisation of the 

landscape. 

 

 
1 NDVI (normalized difference vegetation index) quantifies vegetation greenness and is useful in understanding 
vegetation density and assessing changes in plant health. 
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(F) Fire dam excavation on floodplains 

With an increasing focus on fire management, Parks Victoria upgraded water access points at the start 

of the millennium. An example of this is an excavated dam situated within an off-stream natural 

wetland at Lynchs Crossing, immediately above where the watercourse transitions to the wider 

floodplain feeding Brady Swamp (Figure 17). This resulted in the immediate disappearance of the 

critically endangered Gramastacus insolitus and equally threatened Geocherax falcata from the 

wetland in two subsequent surveys over eight years (Johnston et al. 2014). More recently, the 

artificially created deep water habitat at this site has been recently confirmed to contain the nationally 

vulnerable Yarra Pygmy Perch (Nannoperca obscura) and is presently the only known location for the 

species in the upper Wannon River. 

 
Figure 17: Wannon floodplain wetland north of Lynchs Crossing Rd before and after fire dam 

construction. Source Johnston et al. (2014) 

(G) Wetland restoration 

In 2013, Nature Glenelg Trust began a staged process of restoration of the instream wetlands of the 

upper Wannon River, leading to permanent works to backfill artificial drains out of Brady and 

Gooseneck Swamps in early 2015 (Figure 18), and the subsequent NGT purchase (in 2018) and 

restoration (in 2019) of adjacent floodplain wetlands, including Walker Swamp, as shown in Figure 

18Figure 19 and Figure 20. The works have permanently reinstated the original flowpath of the 

Wannon River, which now activates when the water levels in these wetlands reach their natural sill 

level. 

  
Figure 18: The artificial drain from Brady Swamp (left), which previously ran parallel to the Wannon 

River for 1.2km, was backfilled in 2015 (right), reactivating the original Wannon River flowpath. 

 
Figure 19: Photo-point showing the blue-gum plantation and the artificial drain (left), after they were 

removed as a result of the remediation of the bed of Walker Swamp in 2019 (right). 
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Figure 20(right): Photo-point of floodplains 

adjacent to Walker Swamp, showing former 
blue-gum plantation (top), inundation for the 

first time in decades after removal of 
plantations and artificial drains (middle), and 

the evidence of spontaneous ecological 
recovery (below). 

 

 

 

Together, these collective changes across 

approximately 13km2 of public and private land 

over the past decade have resulted in the 

restoration of a large, connected wetland area, 

where increased extent, depth and duration of 

inundation is promoting a wide range of 

ecological outcomes.  

 

Among other outcomes, this includes the 

recovery of wetland vegetation, breeding of 

waterbird species and persistence of a large, 

nationally significant population of the growling 

grass frog. 

  



 

Page 14 
 

3. Key issues 

As described above, surface water flows are a key driver underpinning the habitat which supports 

many of the fauna species within this portion of the Grampians / Gariwerd National Park. Given the 

number of threatened species this includes, understanding how these flows change over time is a 

priority consideration for future assessments and management decisions that impact fauna within the 

National Park, with wider implications for species conservation at both the state and federal level.  

3.1. Impact of flow diversion  

In addition to a background drying trend over the past 30 years, the diversion of the headwater 

streams since 1971 has artificially imposed an additional drying effect on the upper Wannon River. 

Because the volume of water required for overbank flows and flood events to occur, which are 

important for many of the vegetation communities through zones 3 and 4, are larger than any 

shortfalls created by water harvesting, the impact of the diversions during wetter climatic phases on 

river ecology is less clear or apparent. However, and in contrast, it is during low-moderate flow years 

that the impact of the diversions is especially observable and pronounced.  

In the years since a step-change in flows occurred in the mid-1990s, the diversion volumes largely 

correlate with the deviation of upper Wannon flows from average (as measured upstream of Jimmy 

Creek) for the main runoff season of June to October, as shown in Figure 21.  

 
Figure 21: The orange bars show the volume of water diverted away each year since 1971 (measured at 

gauging station 415704). With diversions in place, the downstream flow volume recorded in the Wannon 
River (from gauging station 238207) each year is shown. The blue bars show the years and the total quantity 

of flow above average, while the red bars show the years and the quantity of the total flow deficit below 
average. The zero line represents the average flow volume at gauging station 238208. Note the trend since 
the mid-1990s, of regular deficits in Wannon flows, which are largely comprised of diversion volumes away 

from the river. Flows are calculated over water years (March to February inclusive). 

 

Figure 21 highlights the combined impact of diversions and the step-change in climate (rainfall and 

runoff) that has occurred since the mid-1990s. For example, since the headwater stream diversions 

were constructed in 1971, the Wannon River has experienced a below average flow in a total of 36 of 

53 years (or 2/3 of years), and diversions have occurred in every year except for two.  
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The pattern of when those below average flow years have occurred is especially revealing, namely: 

• Between 1971-1996, the impact of the diversions was less obvious with: 

o only 12 years of 26 (46%) being of below average flows, and 

o only four times did the river’s flow deficit (below average) exceed the volume 

diverted. 

• Since 1997 however, the impact of the diversions and climate is clearly apparent, with: 

o 25 years of 27 (93%) being of below average flows, and 

o in 22 of these years, the magnitude of the river’s flow deficit (below average) 

exceeded the total volume diverted that year. 

In a drying climate, where we experience low-moderate flow years more regularly, the impact of the 

water being lost (via the diversions) to the health and ecology of the Wannon River cannot be 

understated. The data clearly indicates that over time, the diversions are having an increasingly 

regular impact on the reliability and availability of flows to the Wannon River, summarised as follows: 

• Zone 1 and 2: 

o The loss of diverted flows, particularly during low flow seasons, constitutes a critical 

impact to these sections of the river, which have lost the winter/spring flow 

contribution from some of their most reliable high-flow headwater streams. 

• Zone 3 and 4: 

o The precise impact that the diversion of low flows is having in preventing saturation 

of the lower (delta heathland) zones of the upper Wannon River, and how this also 

impacts conveyance of additional flows into the downstream wetlands of zone 4, is 

less clear. Other studies have looked into how much water is required for these zones 

(Szabo et al. 2018) and how much could possibly be recovered through revisiting 

water diversion management, but these were based on flow observations at the 

receiving wetlands when they were still under the influence of artificial drainage 

inputs i.e. prior to backfilling of drains at Walker Swamp.  

One key gap which remained until recently, and which we have now investigated further as a result of 

this project, is how long water actually takes to move through these upper zones of the river. Historical 

data, using a decommissioned site near Lynchs Crossing (Burrah – 238225), and during a particularly 

dry period (1981 to 1983) shows a lag time of three days from first pulse and then two days for 

successive pulses. A recent comparison, albeit during a higher rainfall period (2022), using a gauging 

site established at Lynchs Crossing as part of the current investigation, shows a lag time of six days for 

the initial pulse and four days for successive pulses. This demonstrates that the catchment has become 

drier over time and takes longer to initially wet up in a given flow season. This also correlates with 

groundwater level trends.  

While this monitoring needs to account for the catchment remaining relatively well watered (i.e. study 

undertaken over 2021 to 2023), at least compared to other drier years like 2015 and early 2016, the 

initial monitoring period provides a basis for estimating wetting-up periods of the upper zones (1, 2 

and 3) of the river following step-change declines in rainfall post mid 1990’s.  

Lag times for flows through zone 4, above the Brady Swamp wetland complex were much longer. In 

2021 the initial flow pulse reached Lynchs Crossing on 10th June and water levels began to rise at 

Gooseneck Swamp on the 31st of July, more than seven weeks later and after 1,300 ML of flow had 

passed through the upper Wannon and Jimmy Creek gauging stations (see Figure 22).  
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Figure 22: Response of water levels at Lynchs Crossing and Gooseneck Swamp during wetting up in 2022 

(box indicates lag time between flow pulse and downstream filling). 

This supports our general observations that substantial flows into zone 4 are required to restore 

ground water and fill the successive chain of interconnected wetlands across the floodplain delta 

before flows are able to reach the Gooseneck and Brady Swamp complex. In addition to feeding these 

wetlands, these flows underpin the health of critical, highly productive and extensive habitat for a 

diverse range of both wetland dependent and terrestrial flora and fauna in a complex mosaic of 

communities, associated with the riparian and floodplain communities of zones 3 and the upper 

sections of zone 4 (e.g. White et al. 2022). 

3.2. The drying trend and its implications for aquatic species 

Based on long-term flow records (Figure 23), it is reasonable to suggest that the upper Wannon River 

flowed almost permanently from its headwaters, except during the summer in the driest of years. The 

frequency of zero flow days has increased dramatically since the Millenium drought and extended as 

late as May following more recent, drier summers (2015/2016, 2017/2018 and 2019). This suggests 

that once permanent refuge pools throughout this zone are at increasing risk of complete drying, as a 

result of declining rainfall. Jimmy Creek, has so far experienced no zero flow days. This is tributary is 

not as responsive to rainfall, and therefore does not contribute to high flows in the same way as the 

First and Second Wannon Creeks, but its more attenuated and reliable base flow does provide some 

remaining resilience in terms of drought refuge. 

 
Figure 23: Number of zero flow days recorded at the Upper Wannon River 

gauging station (238207) 
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This trend of increased drying presents as an emerging threat to the persistence of freshwater species 

dependent upon permanent pools with lower mobility (e.g. river blackfish and Glenelg spiny crayfish, 

etc.). It also likely decreases instream productivity and increases threats such as the risk of blackwater 

events. Surveys to date have detected a fluctuation in numbers from year to year. Although it is 

reasonable to assume that these species are being impacted by the change in water availability, they 

currently occur at lower abundances, making them less detectable, but continue to show signs of 

recruitment (detection of smaller individuals). Under these circumstances, it can be very difficult to 

determine how close we are to a tipping point where their persistence is threatened. Localised 

populations of these species have disappeared in other catchments, over the course of only a few 

years. Any complacency around their security, in light of the threatening processes which are also 

active in the Upper Wannon River, should be avoided.   

The fish survey data explicitly indicates that the obscure galaxias is especially vulnerable under this 

drying scenario, by virtue of its demonstrated life history. The abundance of this species increases in 

lower zones (4 and 5) during and after high flow years when wetland inundation persists (2023) but 

there is a pattern of much higher abundance through zone 2 for this species during the autumn 

months. Distribution of age-classes (interpreted by fish length) reveals that mostly adult fish (>70mm) 

are making up the high abundances in zone 2, while juvenile fish (<70 mm) are proportionally more 

represented in the lower zones, as shown in Figure 24.  

This indicates that zone 2 is the primary zone for recruitment of the species and therefore a source 

for the species in the upper Wannon River but that the most reliable and productive area for the 

successful development of juveniles is the recently restored wetlands further downstream. Hence 

continued flow connectivity and habitat viability between these two zones is critical for this species, 

alongside maintaining permanent pools.  

The presence of the flow gauging weir at Jimmy Creek is also an issue which should be investigated. 

In terms of headwaters, Jimmy Creek is more reliable and still flows permanently. Remediation of the 

flow gauging weir, which acts an instream barrier, would facilitate fish passage and allow access to 

additional and potentially more reliable refuge and recruitment areas. 

 

 
Figure 24: Length frequencies for obscure galaxias (Galaxias oliros) across seasons and zones of the upper 

Wannon River (Note: red x indicates zone not surveyed) 
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Where water abstraction from the Wannon River is resulting in longer periods of no flow, an increased 

extent and duration of drying of stream and wetland sediments and potential disconnect of 

groundwater saturated surfaces is likely to impact instream invertebrate viability, diversity and 

abundance through changes to instream productivity. The negative implications for vertebrate taxa 

including fish and wetland dependent amphibians, reptiles, birds and mammals are self-evident. Such 

changes have significant consequences for the diversity and productivity of many ecosystems in the 

National Park, just those which are instream. 

These impacts are further exacerbated by extreme stochastic events (droughts and fire) which 

increase the likelihood of loss of populations. Instream barriers to migration (e.g. fish barriers and 

lower annual connectivity) further prevent the repopulation of habitats when these stochastic events 

subside. 

4. Future recommended priorities and actions 

4.1. A legacy policy challenge that continues to impact the Wannon River 

On the weight of evidence provided by historical flow records and a more in-depth understanding of 

the hydrological requirements of flow dependent values associated with the Wannon River, we 

suggest that it is now timely for the original framework supporting diversion of the Wannon River 

headwaters (since 1971) to be reviewed.  

At the time of the decision to undertake these works, the Minister of Water Supply, Mr Borthwick, 

announced that “diversion to Bellfield will stop immediately on proof of demand from municipalities 

south of Mirranatwa Gap for urban or stock and domestic water supplies” (McIlvenna, 2007). While 

environmental requirements were clearly far from the mind of the people approving the diversions at 

the time, our modern understanding of the environmental values which rely on this water – which 

include matters of national environmental significance – cannot be ignored.  

The upgrading of the Wimmera Mallee Irrigation Scheme from open channels to pipelines was touted 

as a win for the environment and that the losses avoided through prevention of seepage and 

evaporation would result in improved environmental provisions, however – despite some positive 

subsequent outcomes for the Glenelg River because of those works – no revision of environmental 

water requirements for the Wannon River has so far eventuated.  

Despite the shift in the water market and decline in the appetite for irrigation in the Wimmera and 

Mallee, as a result of a shift to broadacre dryland cropping, the economic value of Wannon River 

headwaters remains at the forefront of water management decisions. Of note, a new pipeline for 

stock, domestic use and potentially industrial (horticultural) use is currently being rolled out to the 

east of the Grampians which is connected to the water storage of Lake Bellfield, which potentially 

contradicts another proclamation by the then Minister for Water Supply that “no extra irrigation 

would be developed as a result of the diversion”.  

While it is acknowledged that some initial work has commenced to investigate how diversion rules 

might in future be adjusted to better consider the eco-hydrological requirements of the upper 

Wannon River, these still appear geared toward ensuring continued reliability of volumetric supply for 

end users of this diverted water.  

Under the current management model effectively all flows from the headwaters of the Wannon River 

are abstracted between June and November, with no allocation for the environment. Since the 

diversion program was initiated, provision of environmental flows to protect and restore river flow 

regimes and the ecosystems has become a fundamental aspect of river basin management. Over 200 

approaches for determining environmental flows now exist and are used or proposed for use in more 

than 50 countries (Arthington et al. 2004), yet none exist for the upper Wannon River. 
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Two main types of management response for determining appropriate environmental flows (see 

Arthington et al. 2004) are: 

1. A proactive response, intended to maintain the hydrological regimes of undeveloped rivers as 

close as possible to the un-regulated condition, and 

2. A reactive response, intended to restore certain characteristics of the pre-regulation flow 

regime and ecosystem in developed rivers with modified/regulated flow regimes. 

These approaches are either ‘bottom-up’ methods (designed to ‘construct’ a modified flow regime by 

adding flow components to a baseline of zero flows), or ‘top-down’ methods (addressing the question, 

“How much can we modify a river’s flow regime before the aquatic ecosystem begins to noticeably 

change or becomes seriously degraded?”) (see Arthington and Zalucki 1998). Given more than 50 

years of diversions, the second of these two alternatives applies more strongly in this case. This means 

that the critical question for the Wannon River is to determine the possible reactive response, to 

restore or recover values and function of the impacted river downstream. 

4.2. Recommendations 

As a result of this review, we recommend that: 

1. a more equitable and balanced framework for determining future water diversions be 

developed, where the ecological needs of the upper Wannon River through the winter and 

spring flow period are actively considered. 

2. as a result of this framework, a more responsive, adaptive and sophisticated flow 

management system be devised and implemented, where annual diversions in future only 

occur once an agreed set of minimum environmental flow requirements of the upper Wannon 

River within the Grampians National Park have been met. 

Aside from the key issue of the ongoing diversion of its headwater streams, other priority actions 

which may be more achievable for the upper Wannon River in the short-term include: 

3. designing and completing works to overcome barriers to fish passage, particularly the one 

situated on Jimmy Creek.  

4. ensuring that any future fire dam expansion or modification works within the park adequately 

assess environmental impact, and specifically avoid any alteration to floodplain bathymetry. 

5. assessing the Burrah Levee on the eastern edge of the lower zone 3 floodplain, to determine 

if removal of the levee and associated reactivation of flows to this area of the historic flowpath 

is desirable on environmental grounds, but also to ensure that such works would be practical 

and feasible given the change to flow dynamics. The potential to positively influence the 

hydrology of this area, and achieve habitat gains alongside a recognised climate refuge area, 

warrants further investigation. 

Other recommendations (that are required to properly inform the development and implementation 

of recommendations 1 and 2 above) include: 

6. ongoing monitoring of fish populations, and refuge habitats, as indicators of upper Wannon 

River waterway health. Through this project and past efforts, we have now established a 

longer-term dataset on fish distribution. Given the role native freshwater fish play as key 

indicators of aquatic health, and their risk of extirpation if minimum flow requirements are 

not met, ongoing monitoring should remain a focus. 

7. addressing a specific knowledge gap regarding the wider distribution of Yarra pygmy perch. 

Whilst they have been reliably recorded from a single site over successive years, the fire dam 

where the species now occurs is an artificially created environment and it would be valuable 

to confirm if the species is also found in more secure, nearby natural refuge pool locations 

with permanent water. 
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8. determination of the correlation between floodplain plant community condition, annual and 

seasonal flow volumes, and the refuge value of zone 4 of the upper Wannon River, given the 

vital role this area plays in maintaining broader biodiversity values within the Grampians / 

Gariwerd National Park (as discussed under Floodplain drying and Terrestrialisation (above). 

Beyond the issues identified (as outlined above) during this study, flow alterations and interruptions 

to hydrology also occur further down the Wannon River, beyond Dunkeld. The channelisation of the 

Wannon River along its length from McIntyres Crossing to Cavendish has greatly altered and 

compromised extensive floodplain wetland systems which occur along this length.  

Hence a final recommendation is to: 

9. seek opportunities to document, better understand and ultimately address the impacts of 

Wannon River channelisation, including the identification of restoration options, in zone 5 

downstream of Dunkeld and beyond. 
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