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Abbreviations 

CMA Catchment Management Authorities statutory authorities established to manage regional 

and catchment, waterways, floodplains, salinity and water quality. 

CEWH Commonwealth Environmental Water Holder (part of the Department of Environment) holds 

and manages the water entitlements purchased through the Restoring the Balance water 

recovery program. 

GB CMA  Goulburn Broken Catchment Management Authority. 

GMW  Goulburn-Murray Rural Water Corporation, trading as Goulburn-Murray Water. 

IVT Inter-Valley Transfers bulk water transfers from the Goulburn supply system to supply water 

users in the Murray system. 

SEWPaC Department of Sustainability, Environment, Water, Population and Communities responsible 

ŦƻǊ ƛƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ ǇƻƭƛŎƛŜǎ ǘƻ ǇǊƻǘŜŎǘ ƻǳǊ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ 

heritage, and to promote a sustainable way of life. 

TLM The Living Murray an intergovernmental program, which holds an average of 500 000 ML of 

environmental water per year, for use at six icon sites along the River Murray. 

VEFMAP Victorian Environmental Flow Monitoring and Assessment Program - assesses the 

effectiveness of environmental flows in delivering ecological outcomes. 

VEWH Victorian Environmental Water Holder an independent statutory body responsible for 

holding and managing Victorian environmental water entitlements and allocations (Victorian 

Water Holdings). 
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Executive Summary 

The Goulburn River Environmental Water Management Plan (EWMP) sets out long-term objectives for priority 

environmental values of the Goulburn River, downstream of Lake Eildon to the Goulburn Weir (mid Goulburn) 

and from the Goulburn Weir to the Murray River (lower Goulburn). The Environmental Water Management 

Plan is an important part of the Victorian Environmental Water Planning Framework. It provides the five to ten 

year management intentions, based on scientific information and stakeholder consultation; that can be used 

by the respective agencies; Goulburn Broken Catchment Management Authority, Department of Environment, 

Land, Water and Planning and the Victorian Environmental Water Holder, for both short and long-term 

environmental water planning. 

This Environmental Water Management Plan is not a holistic management plan for the river, but is focused on 

environmental water management so that the Goulburn River can continue to provide environmental, social 

and cultural and economic values for all users. 

The following components are the main sections featured in this Environmental Water Management Plan. 

Hydrology and systems operations 

Flow in the Goulburn River downstream of Lake Eildon is regulated by Lake Eildon and the Goulburn Weir. Due 

to regulation current flows in the mid Goulburn have been significantly altered and high flows now occur in 

summer to autumn, whilst low flows occur in winter to spring. A natural seasonal flow pattern is partially 

retained below Goulburn Weir, but is substantially reduced in volume from natural conditions. 

Water dependent values 

The Goulburn River flows directly into the Murray River and has populations of threatened native fish including 

Murray cod, Golden perch, Freshwater catfish and Australian smelt. The river provides important in-stream 

habitat for aquatic fauna and has areas of River Red Gum canopies along the river banks. Many native 

vegetation communities within the catchment are considered endangered or vulnerable. 

Ecological condition and threats 

The Goulburn River is currently in ΨVery Poor HealthΩ in accordance to the Sustainable Rivers Audit (SRA 1 and 

SRA 2). The Index of stream condition scores of 2010 however describe reaches along the river from Moderate 

to Excellent depending on the reach. Instream vegetation on the mid Goulburn has seen an increase in 

macrophytic growth. In the lower Goulburn amphibious vegetation has begun to re-establish during 2013-2014 

on the lower banks following the loss of vegetation during the extended drought and then floods. Overall 

condition of the native fish populations in the mid Goulburn has been classed as moderate (reach 3) to poor 

(reaches 1 and 2), with major threats being low water temperatures and competition from non-native species.  

Bank notching was also an issue that occurred in the lower reaches in 2012-2013 and again in 2013-2014. 

Notching occurred after environmental water deliveries in these years, but the exact reason for the notching 

remains unclear. 
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Management objectives 

The long term management goal that has been defƛƴŜŘ ŦƻǊ ǘƘŜ DƻǳƭōǳǊƴ wƛǾŜǊ ƛǎ ΨTo provide flow regimes that 

ǇǊƻǘŜŎǘ ŀƴŘ ƛƳǇǊƻǾŜ ǘƘŜ DƻǳƭōǳǊƴ wƛǾŜǊΩǎ ƛƳǇƻǊǘŀƴǘ ŀǉǳŀǘƛŎ ŦƭƻǊŀ ŀƴŘ ŦŀǳƴŀΣ ƛƴǎǘǊŜŀƳ ƘŀōƛǘŀǘǎΣ ŎƻƴƴŜŎǘŜŘ 

floodǇƭŀƛƴǎ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ǇǊƻŎŜǎǎŜǎΩ. 

The ecological and hydrological objectives that sit under the long-term management goal have been 

determined by various flow studies and technical reports and prescribe the environmental watering regime for 

the river. 

Managing risks to achieving objectives 

Threats to achieving ecological objectives include low dissolved oxygen (DO), invasive species (carp breeding or 

invasive non-native flora) and cold water releases from Lake Eildon. External threats to environmental water 

could be instream barriers to fish movement and grazing of riparian vegetation. 

Environmental water delivery infrastructure 

The constraints to the delivery of environmental water such as bankfull flows have been identified as the lack 

of capacity to release large volumes of water from Lake Eildon without the effects of potential flooding, bed 

and bank erosion and possible infrastructure damage. Potential cold water pollution effects on expected 

ecological outcomes, lack of flexibility in operations due to level of commitment, high demands for Goulburn 

River water outside the catchment and balancing the differences in volumes required to inundate floodplain 

areas.  

Demonstrating outcomes 

Monitoring is required to allow the Goulburn Broken CMA to adaptively manage annual environmental 

watering. It is also required to enable the Goulburn Broken CMA, Commonwealth Environmental Water Holder 

and the Victorian Environmental Water Holder to demonstrate the long-term outcomes of the implementation 

of the Goulburn River Environmental Water Management Plan. As the state is currently reviewing the Victorian 

Environmental Flows Monitoring and Assessment Program, the Goulburn River Environmental Water 

Management Plan recommends monitoring activities that will meet monitoring requirements. 

Knowledge gaps 

The management actions in the Goulburn River Environmental Water Management Plan are based on the best 

available information. A number of knowledge gaps have been identified during the development of the 

Environmental Water Management Plan, particularly around lack of macroinvertebrates and biomass, cold 

water pollution and its effects on native fish, baseflows, freshes producing the extent of scouring they are 

aimed at and the recommended rates of rise and fall from reservoirs.
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1. Introduction 

Environmental water management in Victoria is entering a new phase as ongoing water recovery sees 

significant volumes of water being returned to the environment. The increasing environmental water 

availability is providing new opportunities to protect, restore and reinstate high value ecosystems throughout 

northern Victoria. The spatial coverage of environmental water has expanded considerably in recent years and 

this trend will continue into the future. 

Environmental watering in Victoria has historically been supported by management plans, which document 

key information such as the watering requirements of a site, predicted ecological responses and water delivery 

arrangements. State and Commonwealth environmental watering programs now have the potential to extend 

beyond those sites that have been watered in the past. Therefore, new environmental water management 

plans are required to provide a transparent and informed approach to environmental water delivery across 

new environmental watering sites (Figure 1). 

 

Figure 1: Planning framework for decisions about environmental water management in Victoria. 
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The Goulburn Broken Catchment Management Authority was funded by the Department of Environment, 

Land, Water and Planning ς Victorian Basin Plan Environmental Water Management Plan Program to prepare 

an Environmental Water Management Plan for the Goulburn River. The Environmental Water Management 

Plan will inform the development of seasonal watering proposals for the Goulburn River. 

1.1 Purpose and Scope  
This Environmental Water Management Plan (EWMP) has been prepared by the Goulburn Broken Catchment 

Management Authority (GB CMA) to establish the long-term management goals of the Goulburn River 

(reaches 1-5). This document is a ten year management plan that describes the ecological and hydrological 

objectives of the Goulburn River and is based on both scientific information and stakeholder consultation and 

will be used by the Goulburn Broken Catchment Management Authority to inform annual watering decisions. 

The purpose of the Goulburn River EWMP is to: 

¶ Identify the long-term objectives and water requirements for the river, identified as a high priority by the 
Goulburn Broken CMA. 

¶ Provide a vehicle for community consultation, including for the long-term objectives and water requirements 
of the river. 

¶ Inform the development of seasonal watering proposals and seasonal watering plans. 

¶ Inform Long-term Watering Plans that will be developed by the State under the ΨBasin Plan - Chapter 8Ω 
(DEPI, 2014). 

This watering plan is not a holistic plan for the site as it is limited to issues related to the management of water 
dependent values and environmental water. 

1.2 Development Process 
Information used in the development of this plan was compiled from various sources including: 

¶ Mid Goulburn River FLOWS study (Cottingham et al., 2014b). 

¶ Mid Goulburn River Environmental Flows study: Issues Paper (Cottingham et al., 2014a). 

¶ Goulburn River Seasonal Watering Proposal (GBCMA, 2014c). 

¶ Goulburn Broken Waterway Strategy 2014-2022 (GBCMA, 2014b). 

¶ Goulburn River Seasonal Watering Proposal 2015-2016 (GBCMA, 2015). 

¶ Flow related environmental issues associated with the Goulburn River below Lake Eildon (Cottingham et 

al., 2003). 

¶ Evaluation of summer inter-valley transfers from the Goulburn River (Cottingham et al., 2007). 

This information was supplemented by discussions with people with an intimate knowledge of the river, its 

environmental values and the management and operation of the system. 
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 2. Catchment Setting 

The Goulburn River is 570 km long and flows from the Great Dividing Range upstream of Woods Point to the 

Murray River east of Echuca.  The river flows through major towns such as Seymour, Nagambie and 

Shepparton.  It has a mean annual discharge of approximately 3040 GL representing 13.7 per cent of the total 

state discharge (Cottingham et al., 2013). The Goulburn River has the characteristics of a relatively steep 

foothills stream immediately below Lake Eildon. The river then takes on the characteristics of a lowland river 

with a relatively lower gradient and more extensive floodplain downstream of Seymour (Cottingham et al., 

2014b). ¢ƘŜ DƻǳƭōǳǊƴ wƛǾŜǊ .ŀǎƛƴ ƛǎ ±ƛŎǘƻǊƛŀΩǎ ƭŀǊƎŜǎǘ covering 1.6 million hectares or 7.1 per cent of Victoria 

and was identified as a high priority waterway in the Goulburn Broken Waterway Strategy due to its significant 

environmental values (GBCMA, 2014b). 

The catchment contains diverse landscapes, communities and natural and constructed features. The landscape 

ranges from snow-covered alps, forests, granitic outcrops, sloping plains, box woodlands and red gum 

floodplains and a mosaic of natural assets, river pathways, forested regions and agricultural development 

(GBCMA, 2014b). The catchment is home to over 204 000 people, which includes 6000 indigenous Australians, 

many who identify as Traditional Owners of the area (GBCMA, 2014a). Changes in catchment land use since 

European settlement and the operation of Eildon Dam since 1955 has affected the flow and sediment regime 

of the mid Goulburn River. The channel and floodplain have since undergone a number of physical changes 

over time, which have impacted on the quality of the physical habitat and the ecological health of the river 

system.  

Average annual rainfall varies substantially within the catchment, from 1600 mm in the south-east slopes to 

400 mm in the north-west, occurring mainly in winter and spring. Rainfall can vary considerably from year to 

year with long periods over several years or decades that are considerably wetter or drier than others (Earl, 

2011b). The average annual surface water availability for the Goulburn Broken Region is 3233 GL/year. Current 

average surface water diversions (including water supplied and channel and pipe losses) within the Goulburn 

Broken region are 1099 GL/year. A further 507 GL/year is transferred to the Campaspe, Loddon-Avoca and 

Wimmera regions via the Waranga Western Main Channel (Earl, 2011b). 

Summer in the Goulburn Broken region ranges from warm in the elevated southern region (average daily 

temperatures less than 25°C) to hot in the northern areas (more than 30°C). Winters are milder on the plains 

but cold in the mountainous areas in the south (DSE, 2013). The average rainfall runoff between 1997 and 

2006 was 15 and 41 per cent lower respectively than the long term (1895 to 2006 average) values. If this 

climate was to continue, average surface water availability would be reduced by 58 per cent and the volume of 

water diverted for use within the region would be reduced by 25 per cent (Earl, 2011b).   
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Figure 2: Goulburn River in the Goulburn Broken Catchment  
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2.1 Hydrophysical characteristics 
The Goulburn River is divided into three sections by water supply infrastructure: 

1. Upstream of Lake Eildon (Upper Goulburn) 

2. Lake Eildon to the Goulburn Weir (Mid Goulburn), and 

3. Goulburn Weir to the River Murray (Lower Goulburn). 

The Upper Goulburn is unregulated and outside the scope of this Environmental Water Management Plan.  

For environmental water management purposes the mid and lower Goulburn River is divided into five 

representative reaches, starting at Lake Eildon and terminating at the Murray River near Echuca (Figure 2). The 

two major water regulation structures on the river are Lake Eildon and Goulburn Weir. The mid-section and 

part of the lower section of the Goulburn River between Lake Eildon and Shepparton have a confined 

floodplain up to four kilometres wide. Constructed levees confine the wide floodplain along the lower 

Goulburn River below Shepparton (GBCMA, 2007). 

The mid Goulburn River (reaches 1-3) and the lower Goulburn River (reaches 4-5) are separated by the 

Goulburn Weir. This barrier results in highly regulated flows managed at different scales, depending on the 

objective of the planned event. Releases into the mid Goulburn River are from Lake Eildon and releases into 

the lower Goulburn River are from Goulburn Weir. Watering events in the mid Goulburn can be independent 

of a watering event in the lower Goulburn, but watering events in the lower Goulburn impact on the mid 

Goulburn River.  

There are many tributaries of the Goulburn River which provide natural flows into the system. These include 

the Rubicon, Acheron and Yea Rivers and King Parrot and Hughes Creeks in the mid Goulburn River and the 

Broken River and Sevens Creeks in the Lower Goulburn. The regulation of the River for irrigation purposes 

means water is stored along the River, with diversions into GMW irrigation network at Goulburn Weir, Inter-

Valley Transfers (IVTs) through to the Murray River or via the Waranga Main channel to the Campaspe and 

Loddon, and landholders extracting water along the river.  

The floodplain width generally ranges from 500 metres to two kilometres and is made up of wetlands and 

paleo channels that are hydrologically connected to the channel at various flows.  Reach one and two has 

hundreds of small floodplain wetlands, many being five hectares or less.  This is impart caused by artificially 

constructed block banks and culverts limiting their size.  A small number of these wetlands have had their 

condition assessed and are considered to be in moderate to good condition. However, they suffer from altered 

water regimes due to irrigation and water supply in the wrong time of year plus lack of overbank flows.   

The Goulburn River downstream of Lake Eildon is classified as a Heritage River under the Heritage Rivers Act 

1992 (Vic). 
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2.1.1 Mid Goulburn River 
The mid Goulburn is regulated by Lake Eildon and Goulburn Weir where flows are greatly reduced in 

winter/spring by the capture of run-off and river flows into Lake Eildon. Flows during autumn and summer are 

greatly increased due to irrigation and consumptive release to meet downstream demand. As a result, there 

are limited opportunities during this time to manage water for environmental purposes in reaches 1-3 

(Cottingham et al., 2013). 

Lake Eildon has a capacity of 3 334 000 ML, which is approximately twice the average annual flow in the 

Goulburn River. Lake Eildon functions with such a large capacity, operation of the lake fully regulates 

downstream flows in all but wet years. The mid Goulburn is divided into three reaches: 

¶ Reach 1: Downstream of Lake Eildon to Yea, extending 85 km. 

¶ Reach 2: Yea River confluence to Sunday Creek, extending 45 km. 

¶ Reach 3: Sunday Creek to Nagambie (upstream of Goulburn Weir), extending 65 km. 

Reach 1 ς The principle features of this reach are:  

 

¶ A relatively straight channel between Lake Eildon to Alexandra, and a sinuous with point bars between.  

¶ Riffles and runs with pools (often extending for hundreds of metres).  

¶ Many wetlands and billabongs with varied commence-to-flow levels. 

¶ Gravel/cobble armoured bed (overlaying sand). 

¶ Vegetated gravel and cobble bars common (some terrestrialisation). 

¶ Vegetated benches. 

¶ Reasonable levels of large wood, mainly in lower section. 
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Reach 2 ς The principle features of this reach are: 

 

¶ Medium sinuosity occasionally confined by the valley margins. 

¶ The highest wetland number per kilometre (~13 km) and the highest wetland area, with some extensive 

wetlands (e.g. Horseshoe Lagoon). 

¶ Gravel/cobble armoured bars evident (some sand underneath), with fine-grained sediments (silts and 

clays with coarser substrates). 

¶ Occasional bedrock controls (with boulders) creating cascades and extensive pools, particularly when 

confined on both margins (e.g. Trawool). 

¶ Diverse sediments due to geology of sedimentary and granitic materials. 

¶ Extensive benches. 

¶ Riffles and runs with pools, often extending for hundreds of metres. 

¶ Vegetated gravel and cobble bars common (some terrestrialisation). 

 

  



 

16 
 

Reach 3 ς The principle features of this reach are: 

¶ A lower gradient channel with alternating 

planform from straight to medium sinuosity. 

¶ Extensive floodplains, some valley confinement.  

¶ Dredging of sediment (near Seymour between 

1960 and 1980) has impacted sediment transport 

throughout the reach and is likely to continue to 

reduce downstream sediment transport. 

¶ Some wetlands but the least of the three mid 

Goulburn reaches by number and area. 

¶ Deeper, wider channel well engaged with 

floodplain. 

¶ Some historic bank erosion evident likely to be 

associated with low riparian vegetation density. 

¶ Extensive benches in lower sections. 

¶ Bed substrates are finer-grained gravels, sands 

and silts. 

¶ High levels of large wood. 
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2.1.2 Lower Goulburn River 

Flows in the lower Goulburn River are reduced throughout the year, but still retain some seasonal pattern. 

Most tributaries in this reach are ephemeral and add natural flow patterns to the river. The Broken River is the 

main tributary in terms of inflows and joins the Goulburn River at Shepparton. In recent years significant flows 

have been released in summer and early autumn from the Goulburn Weir to the Murray River as Inter-Valley 

Transfers to supply entitlements traded from the Goulburn to the Murray system.  

Along the lower Goulburn River the channel is perched and its floodplain is characterised by natural and 

constructed levees.  ¢ƘŜ ƭƻǿŜǊ DƻǳƭōǳǊƴ wƛǾŜǊ ŦǊƻƳ DƻǳƭōǳǊƴ ²ŜƛǊ ǘƻ ǘƘŜ wƛǾŜǊ aǳǊǊŀȅ ƛǎ ƭƛǎǘŜŘ ƛƴ ΨA Directory 

ƻŦ LƳǇƻǊǘŀƴǘ ²ŜǘƭŀƴŘǎΩ (EA, 2001). The floodplain consists of a large area of habitat for fauna such as 

waterbirds and fish. It has a wide variety of wetland types and vegetation types, and is an excellent example of 

a major floodplain system (GBCMA, 2007). Organic matter is provided from floodplain sources to the river 

channel. 

For management purposes the lower Goulburn is divided into two reaches: 

¶ Reach 4: Nagambie (downstream of Goulburn Weir) to Loch Garry, extending 110 km. 

¶ Reach 5: Loch Garry to the Murray River, 

extending for 125 km. 

During winter and spring, environmental flows delivered 

to reaches four and five can also benefit reaches 1-3 in 

the mid Goulburn. 

Reach 4 ς The principle features of this reach are: 

¶ A low gradient river flowing through the alluvial 

sediments of the Shepparton Formation (rather 

than bedrock). 

¶ Incised river cutting into sand and clay with bedload 

characterised by mud and clay. 

¶ Varied floodplain width (but generally wider than 

reaches 1 ς 3). 

¶ A number of benches and point bars. 

¶ A reasonable level of instream large woody debris.  

  
























































































































































































