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Abstract 
 
Wimmera Catchment Management Authority (Wimmera CMA) is responsible for managing the 
Environmental Water Reserve (EWR) for the waterways of the Wimmera.  This paper outlines the processes 
and influences on the management of the EWR in the Wimmera. The Wimmera River currently receives 
between 11 and 14% of its’ median spring flow below Horsham, making it one of the most highly stressed 
rivers in Victoria.  Through savings from converting inefficient stock and domestic channels to a large scale 
pipeline scheme, significant volumes of water are being returned to the environment (currently 40.5 GL 
under full allocations, with up to a further 72 GL from future works). Some of the key issues facing 
environmental water management in the Wimmera are: 

• Drought – this has resulted in not only restricted environmental allocations, but has also significantly 
politicised the provision of environmental water releases; 

• Maximising returns to the environment from the currently restricted allocations;  
• Extreme water quality issues and rapidly disappearing refuge habitats in the lower Wimmera; 
• Agreement on allocation principles across catchment boundaries; and 
• Future operating rules of the water authority’s storages – which will influence the way 

environmental water releases are delivered into the future. 
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Introduction 
 
The Wimmera River has historically been one of the most highly stressed river systems in Victoria.  
Currently it only receives between 11-14% of its’ natural median spring flows downstream of Horsham due 
to upstream harvesting of flows for stock and domestic, urban and irrigation demands (SKM, 2002). 
 
Over the last 14 years the channel supplied stock and domestic system has been progressively converted to a 
reticulated piped supply system, first through the completed Northern Mallee Pipeline (NMPL) system and 
continuing with the Wimmera Mallee Pipeline (WMPL).  These works are resulting in significant savings in 
distribution losses from the existing channel system, which have historically had losses of around 85%, and 
will allow flows to be returned to the Wimmera, Glenelg and Richardson River systems (WMPPG, 2004). 
 
The potential return of significant volumes to the region’s waterways (32 GL from the NMPL (DSE, 2004) 
and an average of up to 83 GL from the WMPL (WMPPG, 2004)), combined with the current extended 
drought, has resulted in the management of the Environmental Water Reserve (EWR) in the Wimmera 
becoming a dynamic and evolving process. 
 
Regional description 
The Wimmera River, Victoria’s largest endoreic waterway, is located in western Victoria with a catchment 
area of 23,500 square kilometres (Figure 1).  The River originates in the Pyrenees Ranges, with numerous 
tributaries joining the River upstream of Glenorchy.  As the River continues to head westward past Horsham 
further significant tributaries join the main stream from the northern slopes of the Grampians and the Black 
Ranges (WCMA, 2006).  
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Figure 1. Wimmera CMA region  
 
West of Horsham the river then turns north at Quantong, before terminating in Lake Hindmarsh, with the 
reach between Polkemmet and Lake Hindmarsh being defined as one of Victoria’s “Heritage Rivers”.  
During wet periods water can overflow from Lake Hindmarsh into Lake Albacutya via Outlet Creek, and 
very occasionally past Lake Albacutya and into a series of small lakes and billabongs in the Wyperfield 
National Park. 
 
A key feature of the Wimmera River is a series of high flow distributaries (Yarriambiack and Dunmunkle 
Creeks) running north from the main river (WCMA, 2006). 
 
Current water resource situation in the Wimmera region 
The Wimmera region is entering its 11th year of below average rainfall.  The lower Wimmera River has not 
seen significant flows since a small environmental water release of 4,898 ML over the 2004/05 summer.  
This lack of flows has resulted in severe reductions in both water quality and the available habitat for aquatic 
life forms.  The most severely affected sections of the river have abnormally high salinities due to the 
intrusion of saline ground water.  Normally these effects would be mitigated by dilution from flows and 
higher water levels reducing the rate of intrusion (GHCMA & WCMA, 2004). 
  
Whilst it is acknowledged that the Wimmera River was naturally ephemeral in its lower reaches, and would 
have often dried up, the severe reduction in natural flows, combined with saline groundwater intrusions, 
means the River was in a very poor state of health when it entered this prolonged cease to flow period, 
significantly reducing the Rivers’ ability to cope with the stresses placed on it. 
 
As well as significant stresses placed on the waterways of the region, the extended dry period has had a 
significant impact on the level of resources available to the local water authority (GWMWater).  During 
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2006 there was only enough water for minimal supplies with urban centres on the highest possible 
restrictions, rural customers receiving carted water for basic needs (no farm dams were filled during the 2006 
channel run) and zero allocation to irrigators.  GWMWater’s storages were holding 5.3% of total capacity at 
the start of the 2006/07 summer (39,550 ML).  This has placed significant pressure on the Environmental 
Water Reserve, both in terms of available volume and politically with regard to its management. 
 
Water use and regulation in the Wimmera 
The Wimmera River system has been significantly modified over the last 150 years; with the river becoming 
one of the most highly regulated and over committed catchments in Victoria.  This can be seen in Table 1, 
which lists the percentage of natural annual flow that was received at key points of a number of rivers within 
south east Australia for the period from 1996 to 2002.   
 
Table 1. Percentage of natural annual flow 1996-2002 (WMPPG, 2004). 

Measuring Point % of Annual Natural Flow 
Wimmera River at Horsham 15% 
Murrumbidgee at Balranald 23% 

Loddon River at Appin South 26% 
Murray River at SA Border 32% 

Goulburn River at McCoys Bridge 33% 
Campaspe River at Rochester 35% 

Ovens River at Wangaratta 98% 
Kiewa River at Bandiana 99% 

 
The Wimmera Mallee Stock and Domestic Supply System pre-NMPL was one of the largest earthen channel 
networks in the world.  Its was constructed for the delivery of basic stock and domestic water supplies, as 
well as urban demands, to the majority of the Wimmera and Mallee regions (over 3,000,000 hectares).  
Before the first piping occurred, the system operated at around 85% efficiency, and had reached the stage 
where the system had become significantly over allocated, and historical inflows could no longer be relied 
upon to support the level of development that had occurred (WMPPG, 2004). 
 
In 1993, work on the NMPL project commenced to pipe of the top third of the channel system with a supply 
from the Murray River.  This project took 10 years to complete and generated savings of 60 GL from losses 
within the existing channel system.  Of these savings, a maximum allocation of 32 GL of water was returned 
to the environment, subject to restriction policies (DSE, 2004). 
 
During the late 1990’s and early 2000’s the push to convert the remaining 16,000 kilometres of channels to 
pipes intensified.  In November 2006, construction commenced on the first stage of the WMPL, with the 
entire project expected to take 5-7 years to complete and will realise total average annual savings of 103 GL.  
Of which up to 83 GL is to be made available to the environment to return flows to the waterways of the 
region (WMPPG, 2004).   
 
This volume is highly dependent on the assumption that historical inflows are applicable.  Factors such as 
climate change have the potential to significantly impact on the future volumes available to the EWR. 
 
Environmental water reserve - allocation process 
In 2004, the Wimmera-Glenelg Bulk Entitlements were enacted, giving the environment a clearly defined 
and legal entitlement to a share of the available water resources of the region.  This process was designed to 
ensure that environmental water created through government investment in water supply infrastructure was 
allocated in an equitable manner with all other entitlements. 
 
The Bulk Entitlements also set out a very clear restriction process, whereby all entitlements are restricted as 
the available water reduces by defined allocation curves.  This process restricts the environment to a greater 
degree than stock and domestic and urban users during times of drought. 
 
The environment’s bulk entitlement has very clear guidelines on the purpose and rationale for the allocation 
of releases to different waterways.  The water must be released where it will maximise the benefits for 
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biodiversity conservation in the Wimmera and Glenelg Basins, and this must be done on the basis of the best 
available science (DSE, 2004). 
 
These principles form the basis of the framework to allocate water between the different catchments.  That is, 
where will the water provide the greatest benefit to the environment.  The implementation of this entitlement 
is delegated to the Wimmera and Glenelg-Hopkins CMA’s as joint managers of the Environmental Water 
Reserve. 
 
Figure 2 outlines the process by which the sharing of the EWR is managed.  The Technical Reference Group 
is made up of technical officers from both organisations as well as state government representatives.  This 
group is tasked with coming up with a proposed agreement (including the rationale behind the decisions to 
ensure the environmental benefits are maximised), which is then recommended to the Inter-Catchment 
Advisory Group (ICAG). 
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Figure 2.  Process for allocation of annual environmental water releases (GHCMA & WCMA, 2004). 
 
ICAG is made up of representatives from both organisation boards, as well as an independent chair from 
outside both catchments.  They are responsible for final approval of the recommended allocation shares, and 
then recommend the plan to the two boards for endorsement.  The plan is then sent to the Minister for 
Environment for final endorsement (GHCMA & WCMA, 2004). 
 
Monitoring and adaptive decisions 
The management of environmental water releases in the Wimmera has been constantly evolving and 
adapting as both the science improves, the potential volume of water available to the environment increases, 
and the constraints on the capacity to deliver releases are reduced.  Wimmera CMA also uses a large scale 
monitoring program to adapt release patterns to ensure the maximum benefit from the limited releases can be 
achieved. 
 
Historically, releases into the Wimmera River were released as a constant flow over summer of 65 ML/day 
(starting from October and running to May – depending on available volumes), to maintain water quality in 
pools by the provision of a freshwater lens over saline pools.  This pattern of “sustaining” flows was 
recommended as it was seen as the most effective method of maintaining both water quality and habitat.  It 
was also thought that by keeping the channel wet it would allow natural flow events to progress further 
through the system (Anderson & Morrison 1989). 
 
Recommendations and the need for a varied release pattern (including freshes, cease-to-flow and base 
flows), which most of us now take as a given, were developed for the Wimmera River during 2001 as part of 
the stressed rivers project (SKM, 2002) and the bulk entitlement conversion process (SKM, 2003).  This 
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improved knowledge resulted in a significant change in the format of releases, with the introduction of flow 
patterns including varied components such as freshes and cease-to-flows to the lower Wimmera and 
MacKenzie Rivers. 
 
However, even with improved knowledge about optimising the benefit of releases Wimmera CMA is still 
constrained in the timing of its releases by the water supply infrastructure controlled by GWMWater.  The 
key points from which releases could occur to the Wimmera River have tended to be operated at capacity 
through spring as part of GWMWater’s stock and domestic deliveries, limiting environmental water releases 
to summer flows (compared to the desired spring releases, continuing into summer if allocations allowed). 
 
These constraints have started to reduce as a result of the replacement of the existing stock and domestic 
channel supply system with a reticulated pipe supply system as part of the NMPL and WMPL projects.  As 
this capacity is freed up, Wimmera CMA will continue to push for releases in the winter/spring period to 
more closely replicate the natural timing of flows.  This increased capacity for release, combined with 
increasing entitlements resulting from savings generated by the pipeline works, allowed the first of these 
spring releases to be scheduled for August 2006. 
 
2005/06 environmental allocations 
In early August 2006, releases were due to start to the lower Wimmera River.  These releases were designed 
to replenish pools and provide relief from poor water quality for a distance of approximately 87 km.  These 
releases would have provided significant refugia for the flora and fauna of the lower Wimmera River.   
 
At the same time there was significant pressure being applied from sections of the community to reallocate 
the environmental water to consumptive use for rural customers due to significantly low storage levels and 
harsh restrictions to customer’s allocations (currently receiving a carted supply of 28,000kL of household 
water once every two months). 
  
The final decision made by the Victorian Government was to withhold the releases for emergency supply 
scenarios (potentially including the environment) and/or fire fighting requirements.  This decision to 
withhold water also applied to any allocations in 2006/07.   
 
As a result summer releases have also been withheld for the mid-MacKenzie River, one of the Wimmera’s 
most pristine and intact stretches of waterway.  These releases (including periods of cease-to-flow) have over 
recent years allowed the mid-MacKenzie to achieve a relatively complete hydrograph and to maintain 
important platypus and river blackfish habitat.  The withholding of these summer releases has the potential to 
undo a large proportion of the benefits achieved from summer releases over the last three years, and has the 
potential to severely impact on one of the few remaining drought refugia in the Wimmera system. 
 
State of the Wimmera River – Summer 2006/07 
The lower Wimmera River has shown significant decline in its health since the initial decision in August 
2006 to delay releases.  Water quality has deteriorated with significant increases in salinity, temperature and 
both low and super-saturated levels of dissolved oxygen. 
 
These reductions in quality have also coincided with severe reductions in the available habitat in the River.  
Small pools throughout the Wimmera have dried up completely with only a handful of larger pools 
remaining.  Of these large pools, many of them in the lower Wimmera River are also suffering from a 
combination of concentration of salts through evaporation and/or intrusion from saline groundwater.  These 
either result in a small band of relatively freshwater over a hyper-saline halocline, or the saline groundwater 
being present at the surface (with salinities ranging from 1,500 µS/cm to over 100,000 µS/cm at Jeparit). 
 
These factors have resulted in significant stresses on fish and macro-invertebrate populations, regular algal 
blooms over summer and severe stress to the riparian vegetation including large stands of River Red Gum 
(with significant deaths observed in the very lower reaches). 
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Future directions for the environmental water reserve 
In the short term, Wimmera CMA is having to develop triage options for management of the River.  The 
Wimmera River and its tributaries are at a state of emergency where the focus is on trying to maintain some 
minimal populations to recolonise the river with once flows return.  This will potentially mean some sections 
will have to be sacrificed as we will be unlikely to be able to protect the entire waterway. 
 
There is however hope.  With significant infrastructure change in progress to GWMWater’s delivery system, 
the environmental water reserve will continue to grow and adapt as savings are realised and returned to the 
waterways of the Wimmera.  The potential for current maximum entitlements to increase by over 200% will 
also result in significant higher allocations during droughts, reducing the stress placed on the river during 
these dry periods. These increased allocations will also allow Wimmera CMA to move towards operating 
and passing rules, reducing the need to catch and release water from storages, as currently occurs.  Work 
towards this has already started with joint projects with GWMWater to upgrade their infrastructure to allow 
the passage of flows to be more easily managed. 
 
The WMPL will also provide a significantly more secure, piped supply to the region, which will hopefully 
increase acceptance of environmental water releases and reduce pressure on governments to withhold water 
again in the future.  This however is not assured with continuing low allocations to irrigation customers and 
potential pressure from bodies attempting to access water for recreational water bodies.  Wimmera CMA will 
have to proactively manage this period of change to ensure these pressures do not impact negatively on the 
provision of environmental water. 
 
In conjunction with these opportunities, Wimmera CMA will also continue to improve the community’s 
understanding of the value of environmental water releases.  This process aims to improve the emotional 
connection between the general Wimmera community and the Wimmera River, and to achieve a greater 
understanding of its value to them and their community. 
 
Conclusion 
 
The management of an environmental water reserve is a challenging, constantly changing task.  This is 
especially true within the current climate, as drought reduces the water available to all users, not just the 
environment. The waterways of the Wimmera are in the fortunate position that significant improvements to 
infrastructure over the next 5-7 years will help return increased flows.  However, with the spectre of climate 
change becoming increasingly real, the health of the Wimmera River is by no means assured. The key 
challenge is to ensure that the environment is not seen as something that is easily sacrificed to appease 
consumptive users, but is seen as something that has an equal call on the regions’ water resources.  If this can 
be achieved, all waterways of our region, including the Wimmera River, can be protected and enhanced for 
generations to come. 
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