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1. Introduction 
The NSW Government is developing water resource plans as part of implementing the Basin 
Plan 2012 (the Basin Plan). Water resource plans will align Basin-wide and state-based water 
resource management in each water resource plan area. The plans will recognise and build on 
the existing water planning and management framework that has been established in NSW.  

The Murrumbidgee Water Resource Plan covers all of the surface water sources of the 
Murrumbidgee catchment. The plan incorporates the Murrumbidgee Regulated River system 
and all of the unregulated rivers and effluent streams in the catchment. This report provides a 
detailed description of the surface water resources of the Murrumbidgee Water Resource Plan 
Area (SW9) to provide an understanding of the region and the resources covered by the plan. It 
describes the location and physical attributes of the water sources and provides background 
information on the hydrology, environmental assets, and water quality characteristics relevant to 
these water sources. 

This report is intended to provide supplementary information to other water resource reports for 
the Murrumbidgee Water Resource Plan including the Status and Issues Paper (DPI Water 
2017a), the Risk Assessment (DPI Water 2017b) and Water Quality Plan. 

1.1 Overview of the plan area 
The Murrumbidgee Water Resource Plan Area (WRPA) comprises the catchment of the 
Murrumbidgee River in the southern part of the Murray-Darling Basin in NSW.  The plan area 
covers over 84,000 km² and represents around 8 per cent of the Murray-Darling Basin. It is 
bordered by the Great Dividing Range to the east, the Lachlan catchment to the north and the 
Murray catchment to the south. 

The Murrumbidgee River is the third longest river in the Murray-Darling Basin and in Australia. It 
extends for 1,485km from the Australian Alps in Kosciusko National Park to the alluvial 
floodplains at the western end of the valley. The Murrumbidgee River flows into the Murray River 
downstream of Balranald (Figure 1). Elevations range from over 2,200 metres in the eastern 
ranges to less than 50 metres on the western plains. The Tumut River is the major tributary of 
the Murrumbidgee River, which also begins in the alpine landscape of Kosciusko National Park. 
Other tributaries in the upper section of the catchment include Yass River, Queanbeyan River, 
and the Cotter River. 

Downstream of Narrandera, a series of regulated effluents that comprise the Yanco Creek 
system leave the river. These streams flow southwest where they are joined by Billabong Creek 
and eventually flow to the Murray River. The lower reaches of the Murrumbidgee River is known 
as the Lowbidgee; a broad floodplain where the river degrades into a complex area of effluent 
channels and swamps. 

The Murrumbidgee River flows through lands previously occupied by the Wiradjuri people, the 
largest Aboriginal nation in NSW. They lived along the banks of the river, and its name is derived 
from the Wiradjuri word for 'plenty of water'.  At the western end of the catchment are several 
smaller nations including the Barapa Barapa, Muthi Muthi, Nari Nari, Nyeri Nyeri, Wadi Wadi, 
Wamba Wamba, Weki Weki, and Wolgalu. The mountains at the eastern end of the 
Murrumbidgee catchment are the country of the Ngunawal and Ngarigo nations (MDBA 2016). 

In 2011 the Murrumbidgee catchment was supporting around 550,000 people (ABS 2011). It 
includes the national capital, Canberra with 365,000 people, Queanbeyan with nearly 40,000 
people and Wagga Wagga, the largest inland city in NSW with a population of 60,000 people. 
The catchment also supports numerous regional cities and towns including Cooma, Tumut, 
Narrandera, Wagga Wagga, Leeton, Hay and Balranald. 
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Figure 1: Murrumbidgee Water Resource Plan Area (SW 9)  
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1.2 Water management units 
The surface water of the Murrumbidgee WRPA is currently managed through two water sharing 
plans: 

• Water Sharing Plan for the Murrumbidgee Regulated River Water Source 2016.  This 
plan replaces the plan that commenced on 1 July 2004.   

• Water Sharing Plan for the Murrumbidgee Unregulated and Alluvial Water Sources 2012. 
This plan was amended in July 2016 to incorporate Adelong Creek, Tarcutta Creek and 
Upper Billabong Creek, which were previously managed through separate water sharing 
plans. 

The Murrumbidgee Regulated River Water Source  comprises all water between the banks of 
the Murrumbidgee River, from Burrinjuck Dam and Blowering Dam downstream to the 
confluence of the Murray River (Figure 2). 

The Murrumbidgee Unregulated Water Sources  comprises all of the unregulated streams 
within the catchment of the Murrumbidgee River (Figure 2). There are 43 unregulated water 
sources within the plan area. 

Groundwater resources in the area are covered by separate water resource plans:  

• Murrumbidgee Alluvium WRP (GW9) 

• Lachlan Alluvium WRP (GW10) 

• Lachlan and South Western Fractured Rock WRP (GW11)  

• Western Porous Rock WRP (GW6). 

1.3 History of water management in the Murrumbidgee  WRPA 

1.3.1 Introduction  

The recent history of surface water management across the Murrumbidgee WRPA is marked by 
three broad areas of reform:  the introduction of environmental flows to improve river health, the 
introduction of a cap on the diversion of water, and the trading of licence shares and water 
allocations.  Environmental flows for inland rivers and water trading by and large originated with 
the Council of Australian Government’s 1994 Water Reform Framework (COAG 1994). The 
introduction of a cap on diversions was a decision of the June 1995 meeting of the Murray-
Darling Basin Ministerial Council (MDBMC).  The recent developments in water planning in NSW 
integrated these areas of reform through a single legal water planning instrument.  The 
subsequent replacement of these plans with water resource plans to be prepared under the 
Basin Plan 2012 reflects a broader understanding of the sustainable limits of water take and of 
the different forms of water take across the Basin. 

1.3.2 Environmental flows for the Murrumbidgee Rive r  

The Council of Australian Governments, through its 1995 water resources policy, agreed that 
State’s prioritise allocations of water for the environment based on best available science to be 
reviewed in five years (COAG 1994).1  In line with the Councils water reform agenda, the NSW 
Government commenced its reform agenda with policy announcements in 1995 and 1997.  In 
relation to environmental flows, the 1995 policy included the development of interim river flow 
and water quality objectives and provision of environmental water for two inland regulated rivers. 
The 1997 announcement included taking immediate action on the regulated rivers and Barwon-
Darling River to develop and implement environmental flow rules, and work with the community 
to establish environmental objectives for future water management, and identifying stressed
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Figure 2: Murrumbidgee regulated and unregulated wa ter sources 
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unregulated rivers and groundwater systems, and preparing management plans to meet agreed 
environmental objectives (DLWC 1999). 

In the Murrumbidgee catchment, engagement with the community was through the 
Murrumbidgee River Management Committee.  The Committee was established in 1997 to 
provide recommendations to the Minister on environmental flow rules for the Murrumbidgee 
Regulated River. The Committee included representatives of the irrigation industry, 
environmental interests, indigenous communities, the Murrumbidgee Catchment Management 
Board, the Regional Development Board, local councils and government agencies (Department 
of Land and Water Conservation, Environment Protection Authority, NSW Agriculture and NSW 
Fisheries). The committee considered the existing hydrologic and ecological information for the 
valley and recommended a set of environmental flow rules for the Murrumbidgee regulated 
system in March 1998. These rules were reviewed by the committee each year, providing the 
first phase of environmental protection for the river (DIPNR 2004). Appendix 1 lists the river flow 
objectives and rules that were recommended by the committee and accepted by the NSW 
Government.  The objectives and rules were adopted for the 1998-99 water year. 

1.3.3 Cap on Murrumbidgee River diversions 

In the lead up to the adoption of an interim limit on diversions across the Basin in 1995, the 
MDBMC established the Independent Audit Group to audit the increasing volumes of water 
being diverted from the rivers of the Murray-Darling Basin. The audit found a significant and 
unsustainable growth in diversions placing stress on environmental health and reliability of 
supply (MDBMC 1995, 1996). In view of the findings of the audit, the MDBMC introduced an 
interim cap on further increases in diversions in June 1995. The implementation of the interim 
cap was then reviewed by the Independent Audit Group, which made recommendations 
regarding the implementation of the final cap. The Group’s recommendations were adopted by 
the MDBMC and the Final Cap commenced on 1 July 1997.  

In NSW, the “Cap” was defined as the average yearly volume of water “that would have been 
used with the infrastructure (pumps, dams, channels, areas developed for irrigation, 
management rules etc) that existed in 1993/94…taking into account the climatic conditions that 
were experienced during the year under consideration” (MDBC 2001). Where diversions 
exceeded the Cap by more than 20 percent (the Cap target exceedance trigger), NSW was 
required to conduct a special audit to determine whether a systematic growth in take had 
occurred.  The audit would then be reviewed by the Independent Audit Group and if necessary 
the MDBMC would require NSW to rectify the breach of Cap.  The Murray Darling Basin 
Commission had audited use against the Cap for the period 1996-97 to 2011-12. The audit 
found that for the period of audit, diversions from Murrumbidgee River were in excess of the cap 
in 7 out of 16 years. The size of the exceedance, however, was in each instance below the Cap 
target exceedance trigger. 

In response to the introduction of the Cap and exceedance of the Cap in the early years of 
implementing the Cap, NSW developed Cap management rules to ensure Cap compliance in 
the Murrumbidgee River. These rules included  limits and restrictions on access to on-allocation 
and off-allocation water, limits/reductions on borrow from future allocations, continuous water 
allocation accounting rules, relaxing forfeiture “use it or lose it” rules, and introduction/expansion 
of carry over rules, for example, restrictions on trade of water allocations, and environmental 
flow rules (MDBMC 1996).  Many of these rules were reflected in the Murrumbidgee Regulated 
River water sharing plan that commenced in 2004.  

The reporting of Cap management through the Water Audit Monitoring Report series finished in 
the 2011/2012 water year. Under the Water Resource Plan Cap management will be replaced 
by a system of Sustainable Diversion Limits (SDLs) established in the Basin Plan 2012.  The 
SDLs shall take effect in 2019. During the transition period between 2012 and 2019, the use of 
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Basin water resources is reported in Transition Period Water Take Reports prepared by the 
Murray Darling Basin Authority.2   

1.3.3 Murrumbidgee regulated water sharing plan 

In 2001 the Minister for Land and Water Conservation asked the Murrumbidgee River 
Management Committee to recommend water sharing rules to manage both environmental and 
extractive water through a statutory plan. A draft water sharing plan was prepared by the 
committee and placed on public exhibition in mid-2002. The plan included the environmental 
flow rules previously agreed to in 1998 and was approved by the Minister in December 2002. It 
was based on the recommendations of the committee, submissions received from the 
community following the public exhibition period, and agreed Government policy at the time. 
Some amendments were made to the plan in consultation with the committee before the plan 
commenced on 1 July 2004. The plan however, excluded the extensive Lowbidgee floodplain as 
it had been determined that this would be subject to separate planning. 

The Water Sharing Plan for the Murrumbidgee Regulated River was amongst the first plans to 
be implemented in NSW. All of the 31 plans that commenced in 2004 were subject to a formal 
review towards the end of their ten year period of operation. Through this review process and 
associated consultation some minor amendments were made to parts of the plan where there 
was considered to be no significant impact on water users.  

The water sharing plan was formally replaced in 2016 and will continue operating to ensure 
continuity of rights to water while the water resource plan is being developed.  All issues raised 
by stakeholders during the review process will be considered in the development of the 
Murrumbidgee Water Resource Plan. 

1.3.4 Lowbidgee floodplain 

The Lowbidgee Flood Control and Irrigation District (Lowbidgee) was excluded from the water 
sharing plan for the Murrumbidgee Regulated River when it was gazetted in 2004. The 2004 
plan, however, provided for the development of a water management plan for the Lowbidgee, 
which could address matters such as water sharing, floodplain harvesting, and drainage 
management.  Rather than establish a separate water management plan for the Lowbidgee, the 
NSW Government decided to integrate the water sharing rules for the Lowbidgee into the 
existing water sharing plan for the Murrumbidgee Regulated River. Appendix 2 lists the 
amendments made in 2012 to the 2004 plan to include water sharing rules for the Lowbidgee.3   

1.3.5 Unregulated water sharing plans 

The Murrumbidgee Unregulated River Management Committee was appointed by the NSW 
Government to make recommendations for water sharing by December 2001. At this time water 
sharing plans were being prepared for catchments or sub-catchments with the highest level of 
hydrologic stress. Three water sharing plans were prepared by the Committee covering the 
catchments of Adelong Creek, Tarcutta Creek and Upper Billabong Creek. Draft water sharing 
plans were placed on public exhibition in 2002. The final plans were approved by the Minister for 
Land and Water Conservation in 2003 and commenced on 1 July 2004. Each of the plans were 
based on the recommendations of the committee, public submissions received following the 
exhibition period and the government policy at the time. 

After the first round of water sharing plans commenced in 2004, the government adopted a 
broader “macro” approach to developing water sharing rules in the unregulated water sources. 
The Murrumbidgee Interagency Regional Panel was established to guide the development of a 
                                                
2 A the time of the publication of this report, the transition take reports were still in preparation.  
3 For a complete list of amendments made during the term of the plan see Department of Primary Industries (Office of Water) (2013), 
Summary of amendments to the Murrumbidgee Regulated River Water Sharing Plan, State of New South Wales, October 2013. 
http://www.water.nsw.gov.au/__data/assets/pdf_file/0006/548313/wsp_murrumbidgee_regulated_river_summary_amendments_fact
_sheet.pdf  
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‘macro plan’ for the remainder of the Murrumbidgee unregulated catchment. The Panel 
comprised representatives of the former Office of Water, Department of Primary Industries, 
Department of Environment and Climate Change, and an observer from the Murrumbidgee 
Catchment Management Authority. 

The plan was based on current government policy for defining water access with refinement of 
rules based on the local knowledge and expertise of the panel members. The draft water sharing 
rules were discussed with various interest groups in 2010 and placed on public exhibition in 
October 2011. The Water Sharing Plan for the Murrumbidgee Unregulated and Alluvial Water 
Sources commenced on 4 October 2012.  

The water sharing plan was amended in 2016 to incorporate the three water sources previously 
managed through the 2004 water sharing plans, which had reached the end of their term. The 
Murrumbidgee Interagency Regional Panel guided these amendments. The merging of the 
former Adelong Creek, Tarcutta Creek and Upper Billabong Creek water sharing plans into the 
Water Sharing Plan for the Murrumbidgee Unregulated and Alluvial Water Sources allowed all 
water in the Murrumbidgee catchment to be managed consistently through one plan. 

1.3.6 Replacement of 2004 regulated plan 

The 2004 water sharing plan for the Murrumbidgee Regulated River expired on 30 June 2016.  
The plan was replaced by a new plan that commenced on 1 July 2016.  Although the water 
sharing rules of the 2004 plan were by and large carried over to the 2016 plan, a number of 
significant water sharing matters were raised by the public and the NSW Government during the 
remake of the plan.  Many of these matters are to be dealt with during the development of the 
water resource plan. These matters are listed in Murrumbidgee Water Resource Plan Surface 
Water (SW9) Status and Issues Paper 17 February 2017.4   Matters that were dealt with in the 
2016 replacement plan are listed in Appendix 3.   

 

                                                
4 http://www.water.nsw.gov.au/__data/assets/pdf_file/0007/698155/Status-and-Issues-Paper-Murrumbidgee-SW-
WRP_170217_final_2.pdf 
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2 Regional setting 

2.1 Climate 

Rainfall 

The average annual rainfall across the Murrumbidgee River catchment ranges from over 1,000 
mm in the Snowy Mountains to approximately 300 mm on the western plains (Figure 3).  In the 
eastern highlands precipitation occurs all year round and is greatest in winter and spring (Figure 
4). During winter, much water is held as snow and ice, which is then released when warmer 
temperatures return, boosting stream flows in spring and early summer. Rainfall in the west is 
dominated by summer thunderstorms with more consistent rainfall during the winter. The winter 
dominance of rainfall is strongest in the east (Figure 3). Rainfall is less predictable across the 
central and western sections of the catchment and drought is common. 

Average annual rainfall at Wagga Wagga is 518 mm and fairly evenly distributed throughout the 
year. There is a slight increase during the winter and early spring months when the average 
monthly rainfall is around 50 mm (Figure 4). 

Climate change modelling for the Murray Murrumbidgee Region (OEH 2014) predicts that spring 
rainfall will decrease by between 5 and 20 per cent over the next 60 years, while autumn rainfall 
is predicted to increase by up to 20 per cent over this period.  Summer rainfall is predicted to 
increase by up to 30 per cent, while winter rainfall is predicted to generally decrease by up to 5 
per cent across the WRPA over the 60 year period to 2079. 

 

Figure 3: Average annual rainfall in the Murrumbidg ee WRPA 
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Figure 4: Average monthly rainfall for selected sta tions 

 

Source: Bureau of Meteorology Climate Data Online 

 

Evaporation 

Evaporation in the Murrumbidgee catchment has a strong east-west gradient (Figure 5). 
Average Class A pan evaporation varies from less than 1,500 mm/year in the south-east, to over 
2,100 mm/year in the west. Evaporation is also strongly seasonal. At Wagga Wagga mean 
monthly evaporation in the summer months is around 260 mm, which is seven times the average 
rainfall for those months (Figure 6). The rate of evaporation during the winter months is around 
43 mm per month. 

Temperature 

Temperature has a distinct seasonal and geographical variation across the Murrumbidgee 
WRPA.  Temperatures at Balranald vary from a summer daily average maximum of 32.2°C to a 
winter daily average minimum of 4.2°C. Temperatures at the higher altitude Tumbarumba vary 
from a summer daily average maximum of 27.7°C to a winter daily average minimum of 0.37°C.  

Long term records indicate that temperatures in the Murray Murrumbidgee Region have 
increased since 1950.  Much of this increase occurred during the last two decades (OEH 2014).  
Climate change modelling undertaken by the NSW Government predicts that these increases in 
temperature will continue. Maximum temperatures are projected to increase by 0.7°C by 2030 
and by 2°C by 2070. Minimum temperatures are projected to increase by 0.6°C by 2030 and 
1.9°C by 2070. The highest maximum temperature increases are projected to occur during 
spring and summer, increasing by 2.4°C over the next 50-60 years. 

The average number of hot days each year (above 35°C) across the western plains of the 
WRPA is currently 40. This average is projected to increase by 10-20 days by 2030 and 30-40 
days within sixty years.  Across the region the average number of hot days per year is predicted 
to increase by 5-13 days within 10 years and 16-28 days within 60 years.  The number of hot 
days in the high mountainous areas is not likely to change (OEH 2014). 
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Figure 5: Average annual evaporation across the Mur rumbidgee WRPA 

 

 

Figure 6: Average monthly evaporation at Wagga Wagg a  

Source: SILO Patched Point data 
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2.2 Land use 
Land use in the Murrumbidgee catchment is dominated by agriculture (Table 1). The most 
extensive industry is grazing (by area) which is distributed throughout the catchment. Much of 
the remainder is used for dryland cropping and horticulture (Figure 7).  

The Murrumbidgee WRPA is one the larger areas of irrigated agriculture across the Murray 
Darling Basin.  Diversions of water in the WRPA accounts for over 22 percent of total surface 
water diversions across the Basin (MDBA 2016).  Irrigated cropping occurs within Murrumbidgee 
Irrigation Area (160,000 ha), Coleambally Irrigation Cooperative Limited (445,000 ha), ‘private’ 
diversion from the upper tributaries of the Murrumbidgee River and along the Yanco Creek 
system (100,000 ha).  Crops farmed in the Murrumbidgee Irrigation Area include rice, corn, 
wheat, oats, and barley.  Coleambally Irrigation Area produces rice, soybeans, corn, wheat, 
barley and irrigated pasture.  The main irrigated crops along the Yanco Creek system are; 
wheat, canola, rice, cotton and corn. Poultry, almond and walnut production is also growing in 
both the MIA and the CIA. Other crops grown by private irrigators include citrus, stone fruit, wine 
grapes and rice. Kosciusko National Park and Namadgi National Park protect alpine and sub-
alpine habitats and represent the largest conservation areas in the catchment (EBC 2011).  

Table 1: Land use in the Murrumbidgee WRPA 

Land Use  Area (ha) Share (%) 

Grazing modified pastures  2,783,269 41.49 

Dryland cropping 1,702,951 25.39 

Grazing native vegetation 910,117 13.57 

Other minimal use 263,059 3.92 

Nature conservation 239,353 3.57 

Irrigated cropping 264,006 3.94 

Production forestry 114,653 1.71 

Water 114,294 1.72 

Urban intensive uses 93,529 1.39 

Plantation forestry 91,729 1.37 

Irrigated horticulture 45,478 0.68 

Rural residential and farm infra. 31,458 0.47 

Irrigated pastures 28,841 0.43 

Land in transition 16,801 0.25 

Mining and waste 4,043 0.06 

Intensive animal & plant production 2,023 0.03 

Dryland horticulture 1,023 0.02 

Other protected areas including indigenous uses 861 0.01 

Regional total  6,7048,486 100 

Source: Australian Bureau of Agricultural and Resource Economics and Sciences, National scale land use 2010-11 

 



 Murrumbidgee Water Resource Plan: Surface water resource description  

12    DPI Water, September 2017 
 

Figure 7: Land use of the Murrumbidgee WRPA  

 
Source: Australian Bureau of Agricultural and Resource Economics and Sciences, National scale land use 2010-11 
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2.3 Topographic description 
The Murrumbidgee WRPA can be divided into four main areas based on the topography and 
flow characteristics of the water sources. These are the Murrumbidgee above Burrinjuck, 
Murrumbidgee below Burrinjuck, Billabong Creek, and Lowbidgee (Figure 8). 

Figure 8: Sub-regions of the Murrumbidgee WRPA – revi sed map required 

 

 

2.3.1 Murrumbidgee above Burrinjuck  

The Murrumbidgee River rises on the Monaro Plateau, an area of elevated plains averaging 
1,200 m with occasional peaks of up to 1,800 m. The river initially flows southeast then turns 
abruptly north near Cooma and is joined by the Numeralla River and Bredbo River.  It then 
swings north northwest through the ACT before entering Burrunjuck Dam near Yass, which has 
a total catchment area of 13,100 km2.  

The major tributaries in this reach are the Cotter River, Molonglo River and Yass River. The 
Goodradigbee River, another tributary of the Murrumbidgee River, drains the rugged area 
between the Fiery Range and Brindabella Range before flowing north into Burrinjuck Dam. 

The unregulated water sources that occur in this zone of the catchment are: 

• Bredbo Water Source 

• Burrinjuck Dam catchment Water Source 

• Goodradigbee Water Source 

• Lake George Water Source 

• Molonglo Water Source 

• Murrumbidgee I Water Source 

• Murrumbidgee II Water Source 

• Murrumbidgee III Water Source 
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• Numeralla East Water Source 

• Numeralla West Water Source 

• Queanbeyan Water Source 

• Tantangara Water Source 

• Yass Upper Water Source 

• Yass Lower Water Source 

The Murrumbidgee WRPA also receives flows from the Snowy River via Snowy Hydro Limited’s 
Required Annual Release.  Snowy Hydro Limited, pursuant to Snowy Water Licence 2010 is 
required release to the Murrumbidgee 1,026,000 ML/year, which may vary from year to year 
depending upon climatic conditions.   

2.3.2 Murrumbidgee below Burrinjuck and Billabong C reek  

Downstream of the dams to Wagga Wagga 

The Murrumbidgee River below Burrinjuck Dam flows through a rugged narrow gorge (Photo 1) 
and is joined by Jugiong Creek and Muttama Creek from the north and Tumut River from the 
south.  The river then emerges onto the western plains near Gundagai, then flows west to 
Wagga Wagga, having been joined by Adelong Creek, Billabong Creek, Hillas Creek, Tarcutta 
Creek and Kyeamba Creek.  

The Tumut River is the largest tributary of the Murrumbidgee River, rising in the Snowy 
Mountains. Blowering Dam is located on the Tumut River just south of Tumut. The catchment 
area of the Tumut River is relatively small area of only 1,630 km2.  However, in addition to the 
inflows from its mountainous and largely forested catchment, the dam also receives water from 
the Snowy Mountains Scheme via a 22 klm tunnel from Lake Eucumbene. The major tributaries 
of Tumut River below Blowering Dam are Gilmore Creek, Brungle Creek, Adjungbilly Creek and 
Goobarragandra River. 

 

 
Photo 1: Murrumbidgee River below Burrinjuck Dam  
DPI Water  

Unregulated water sources within this section of the lowland zone are: 

• Adelong Creek Water Source 

• Adjungbilly/Bombowlee/Brungle Water Source 
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• Billabong Water Source 

• Gilmore / Sandy Water Source 

• Goobarragandra Water Source 

• Hillas Water Source 

• Jugiong Water Source 

• Kyeamba Water Source 

• Murrumbidgee Central Water Source 

• Muttama Water Source 

• Tarcutta Creek Water Source 

• Upper Tumut Water Source 

Wagga Wagga to Balranald 

By the time the Murrumbidgee River reaches Wagga Wagga (Photo 2) it has formed a broad 
mature river valley with extensive alluvial flats on either side of the river.  Between Wagga 
Wagga and Narrandera the river features numerous lagoons and billabongs with a mature 
riparian zone of river red gum forest.  Numerous parcels of Crown Land occur along this part of 
the river providing opportunities for camping and fishing. 

The remaining tributaries of the Murrumbidgee River below Wagga Wagga are small and 
ephemeral, with the exception of Houlaghans Creek.  The Lachlan River enters the 
Murrumbidgee River immediately upstream of Redbank Weir however the flows of the Lachlan 
River rarely leave the Great Cumbung Swamp at the end of the Lachlan Valley.  

This reach of the Murrumbidgee River is characterised by a declining channel capacity due to 
the deposition of alluvium.  Channel capacity drops from 30,000 ML/d at Hay to 7,000 ML/d at 
Balranald.  A feature along this section of the river are a series of seven weirs that provide the 
head required to supply water into the major irrigation areas and creek systems, such as Yanco 
Creek, and the Lowbidgee.  

Another water management feature is Tombullen Storage, an off-river storage associated with 
the Coleambally Canal.  The storage harvests flow in excess of operational requirements, which 
is then used to supply private irrigators below Gogeldrie Weir.  A large proportion of private 
diversions occurs within this reach of the Murrumbidgee River, particularly between Darlington 
Point and Maude Weir. 
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Photo2: Murrumbidgee River in flood below Wagga Wagg a 
DPI Water 

The following unregulated water sources are found within the Wagga Wagga to Balranald reach 
of the river: 

• Burkes / Bullenbung Water Source 

• Houlagans Water Source 

• Murrumbidgee (Gogeldrie to Waldaira) 

• Murrumbidgee (Balranald to Weimby) 

• Murrumbidgee North Water Source 

• Murrumbidgee Western Water Source 

Billabong Creek system  

The Billabong Creek system consists of a series of creeks on the southern catchment of 
Murrumbidgee River.  These creeks include Yanco Creek, Columbo Creek, Billabong Creek and 
Forest Creek. Yanco Creek is an effluent of the Murrumbidgee River and leaves the river near 
Narrandera and flows 800 kilometres south to Morundah then south-west to join Billabong Creek 
at Conargo. Flows into the Yanco Creek system are regulated by Yanco Weir on the 
Murrumbidgee River. Tarabah Weir at Morundah diverts water from Yanco Creek into Colombo 
Creek which flows south-east through open plains to join Billabong Creek upstream of Jerilderie.   

Billabong Creek has its own catchment, which rises in the Holbrook/Culcairn region and flows 
westward till it joins the regulated flows from Yanco Creek and Colombo Creek.  These flows are 
regulated by Hartwood Weir, which regulates water along Forest Creek as far as Warriston Weir.  
The channel of Forest Creek below Warriston Weir becomes choked by cumbungi before 
entering Wanganella Swamp.  Only high flows pass through the swamp and back into Billabong 
Creek, which eventually joins the Edwards River at Moulamein, which flows to the Murray River.  

The unregulated water sources that comprise Billabong Creek are: 

• Yarra Yarra Water Source 

• Mountain Water Source 

• Ten Mile Water Source 

• Urana Water Source 



 Murrumbidgee Water Resource Plan: Surface water resource description  

17    DPI Water, September 2017 
 

• Upper Billabong Water Source 

• Middle Billabong Water Source 

• Lower Billabong Water Source 

• Burrumbuttock Water Source 

• Upper Wangamong Water Source 

Lower Billabong Water Source includes Lower Billabong Creek Management Zone and 
Nowranie Creek Management Zone.  Middle Billabong Creek includes Billabong Creek upstream 
of Culcairn Management Zone and Billabong Creek downstream of Culcairn Management Zone.  

The Yanco Creek system supplies water to a number of towns including Morundah, Urana, 
Oaklands, Jerilderie, Conargo, Wanganella and Moulamein. The system also provides water to 
many private irrigators. The supply of regulated flow through the creek system for over a century 
has resulted in the development of a diverse agricultural industry of winter cereals and summer 
crops (Green et al, 2010). 

The Yanco Creek system is covered by the following unregulated water sources: 

• Murrumbidgee Western Water Source 

• Lower Billabong Anabranch Water Source 

2.3.3 Lowbidgee District 

The Lowbidgee Flood Control and Irrigation District lies at the end of the Murrumbidgee River 
near its confluence with Lachlan River.  The District comprises approximately 2,000 km2 of 
natural floodplains, which support productive agricultural land and extensive areas of wetland 
vegetation. The channel capacity of the Murrumbidgee River decreases significantly 
downstream of Hay, with flows breaking over river banks in the vicinity of Maude Weir into an 
extensive system of floodways and lignum swamps associated with the Nimmie and Caira Creek 
system.  Most of the Lowbidgee’s agriculture occurs in this area, however, a significant number 
of properties and accompanying licence shares (381,000 shares) have been purchased recently 
by the NSW Government in the Nimmie Caira area. Cultivation of wheat, barley and safflower is 
carried out in large constructed bays of up to two square kilometres, while the majority of land 
not used for cropping carries sheep and cattle.   

Beyond Maude, the capacity of the channel declines further. Over bank flooding occurs on both 
sides of the river into extensive river red gum forests around Red Bank Weir. Land use in this 
area is predominantly agroforestry and grazing.  

Controlled diversions to the Lowbidgee floodplain have been enhanced by the construction of 
spreader banks throughout the district. These banks have altered natural flow patterns, with 
greater areas of inundation and the creation of concentrated wetland areas upstream of the 
banks.  Over time these wetland areas have become significant rookery sites for numerous 
species of birds, particularly ibis and egrets. 

The Lowbidgee Flood Control and Irrigation District is included as a management zone in the 
Water Sharing Plan for the Murrumbidgee Regulated River 2012. 
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Photo 3: Yanga Creek, Lowbidgee 
Stephen Allen, DPI 
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2.4 Streamflow characteristics 

2.4.1 Annual flows  

There are approximately 100 active river gauges within the Murrumbidgee WRPA that record 
flows on a continuous basis.  Table 2 shows mean daily flows for some key locations throughout 
the catchment.  The figures demonstrate the decreasing channel capacity for the Murrumbidgee 
River downstream at Hay and Balranald, with mean daily flows decreasing from approximately 
9000-10,000 ML/d in the mid-Murrumbidgee to less than 4,000 ML/d below Hay.  The 
Goodradigbee River, with its origins in the alpine areas, is a high yielding tributary to Burrinjuck 
Dam, contributing four times the mean daily flow of the Yass River despite similar catchment 
areas. 

Many of the gauges located at major towns along the river have been established since the 
1880s.  The gauge located at Wagga Wagga is the oldest gauge, first established in 1868.  Long 
term flows at Wagga Wagga, although influenced by the upstream dams, provide an insight into 
how runoff patterns in the Murrumbidgee River have varied over time.  

Table 2: Mean daily flow for Murrumbidgee gauge sit es 

Gauge site Catchment  
Area (km 2) 

Mean daily flow 
(ML) Period of record 

Murrumbidgee River at Gundagai 21,100 9,495 01/07/1886 – 01/01/2017 

Murrumbidgee River at Wagga Wagga 26,400 10,125 01/01/1868 - 01/01/2017 

Murrumbidgee River at Narrandera 34,200 8,640 01/01/1891 – 01/01/2017 

Murrumbidgee River d/s Hay Weir 56,800 3,842 01/01/1981 – 01/01/2017 

Murrumbidgee River d/s Balranald 166,000 2,568 01/01/1979 – 01/01/2017 

Yass River at Yass 1,230 171 01/01/1915 – 01/01/2017 

Tumut River at Tumut 2,540 4,264 01/01/1900 to 01/01/2017 

Goodradigbee River at Wee Jasper 1,165 824 01/01/1914 – 01/01/2017 

Yanco Creek at Morundah - 410 01/01/1913 – 01/01/2017 

Colombo Creek at Morundah - 367 01/01/1978 – 01/01/217 

Billabong Creek at Conargo - 710 01/01/1913 – 01/01/2017 

Forest Creek at Warriston Weir  - 142 01/01/1980 – 01/01/2017 

 

Figure 9, Figure 10, and Figure 12 provide information on the observed average annual flows in 
the upper, mid, and lower reaches of the Murrumbidgee River.  The long term average annual 
flow in the upper reaches of the Murrumbidgee River at Mittagang is 248,303 ML (Figure 9).  
Annual flows since 1946 are substantially lower than pre-1940 flows.  Annual flow has not 
exceeded the long term average annual flow since 1981.  Figure 9 also demonstrates a marked 
long term downward trend in annual flows in the upper reaches of Murrumbidgee River over the 
period of record.  

The average annual flow in the mid reaches of the Murrumbidgee River at Wagga Wagga 
(Figure 10) is 3,595,000 ML.  Flow since 2000 has been trending well below the long term 
average, with 2008 being one of the lowest years on record.  Annual stream flow in the 
Murrumbidgee River at Wagga Wagga also highlights the drier conditions that occurred during 
the last decade of the 19th century and the first decade of the 20th century.  For the majority of 



 Murrumbidgee Water Resource Plan: Surface water resource description  

20    DPI Water, September 2017 
 

years between 1895 and 1915 the flow was below the long term average.  Similar low flow 
conditions occurred in the 1930s and 1940s.  

Figure 9: Annual stream flow in the Murrumbidgee Ri ver at Mittagang  

 

Figure 10: Annual stream flow in the Murrumbidgee R iver at Wagga Wagga 

 

 

The volume of total annual flow along the middle reach of the Murrumbidgee River has 
increased over the long term.  This trend, however, does not continue through to the lower 
reaches of the river as shown in Figure 11.  Observed mean annual flow in the lower reaches of 
the Murrumbidgee River (downstream of Balranald) is 1,080,529 ML; around 30 per cent of the 
long term average annual flow occurring in the middle reaches of the river.  The “Millennium 
drought” of the first decade of the 21st century is clearly evident in Figure 11.  While flows during 
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the three years immediately following the drought were well above average, the return to below 
average annual flows from 2013 to the present day suggests a return to drought conditions. The 
volume of annual flows downstream of Balranald has declined over the long term (Figure 11).   

Figure 12 shows the long term average annual flows for the Goodradigbee River.  This is a 
relatively undeveloped catchment, with few licence shares and water impoundments.  For this 
reason, flows in the Goodradigbee River are a benchmark against which environmental releases 
from Burrinjuck Dam are determined. Long term average annual flows are 300,727 ML.  Low, 
medium and high annual flows occur consistently over the 100 year period of record.  The ten 
year Millennium Drought is less pronounced in the annual flows of Goodradigbee River than in 
other reaches of the Murrumbidgee River.  Figure 12 suggests, however, that annual flow in the 
Goodradigbee River is declining over the long term. 

Figure 11: Annual stream flow in the Murrumbidgee R iver downstream of Balranald 

 

Figure 12: Annual stream flow in the Goodradigbee R iver at Wee Jasper 
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2.4.2 Daily flows 

Daily stream flows provide an indication of the variability of flow patterns and the peak height of 
flood events.  Several large floods have occurred at Wagga Wagga, the largest of these 
occurring in 1891, 1925, the 1950s and 1974 (Figure 13). The highest daily flow recorded at 
Wagga Wagga was in excess of 347,000 ML in 1974. 

Figure 13: Daily flow in the Murrumbidgee River at Wagga Wagga  

 
 

Daily and seasonal streamflow patterns in the unreg ulated streams vary across the catchment. Figure 14 ,  

 

 

 

 

 

 

 

 

Figure 15 and Figure 16 show the seasonal variation in daily flows for unregulated streams in 
the upland and midland reaches of the Murrumbidgee WRPA. High flows (indicated by the 20th 
percentile flow) are strongly seasonal, occurring mostly between July and November for both the 
upper and middle areas of the catchment. The Goodradigbee River in the upper Murrumbidgee 
catchment displays similar seasonal daily flow patterns to the Tarcutta Creek in the midland part 
of the catchment (Figure 14).  In these streams the median daily flow (50th percentile flow) is 
highest from August to October.  In the drier Yass River catchment, median daily flow is elevated 
for a shorter period from August to September (Figure 14).  

The total volume of water in the upper Murrumbidgee  tributaries (such as Goodradigbee River) is signif icantly 
higher compared to Billabong Creek or Tarcutta Cree k due to the higher rainfall and snow melt in the u pper 
catchment ( 
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Figure 15 and Figure 16). The Goodradigbee River experiences very reliable base flow 
(indicated by the 80th percentile) with around 80-100 ML/d of base flow typically maintained in 
the river during the drier summer and autumn months. The Yass River, which originates in the 
drier Southern Tablelands experiences much lower flow volumes and the 80th percentile flow is 
typically less than 1 ML/d during the summer.  

Billabong Creek originates in a similar area of the Murrumbidgee catchment to Tarcutta Creek 
and hence the seasonal pattern of daily flows is very similar between these two streams. The 
volume of flow in Billabong Creek is lower however, despite a larger catchment area. The 
median daily flow (50th percentile) is typically less than 30 ML/d between January and May.  
Despite this the stream ceases to flow completely, less than 1 per cent of the time, maintaining a 
baseflow of 8-10 ML/d during these months. 

 

 

 

 

Figure 14: High, medium and low daily flows above B urrinjuck Dam 
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Figure 15: High, medium and low daily flows below B urrinjuck Dam 

 

Figure 16: High, median and low daily flows in Bill abong Creek 
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3. Environmental assets 

3.1 Parks and reserves 
National parks and nature reserves protect over 5,100 km2 of native habitat within the 
Murrumbidgee catchment. The largest of these is Kosciusko National Park which protects 2,630 
km2 of the catchment including the headwaters of the Murrumbidgee River and Tumut River. 
Other large parks in the upper catchment are Brindabella National Park and Namadgi National 
Park, which feature mountain and sub-alpine forests.  

On the middle and lower floodplain, areas of forest woodland and riverine habitat are conserved 
within Narrandera Nature Reserve, Oolambeyan Nature Reserve, Murrumbidgee Valley National 
Park, Murrumbidgee Nature Reserve, Murrumbidgee Regional Park and Yanga National Park. 
Narrandera Nature Reserve, near Narrandera features river red gum forests on the banks of the 
Murrumbidgee River, while Oolambeyan Nature Reserve, 30 km to the south of Carathool, is a 
former pastoral property that provides woodland and grassland habitat for threatened bird 
species such as the bush stone curlew, superb parrot and plains wanderer.    

Murrumbidgee National Park, Murrumbidgee Nature Reserve, and Murrumbidgee Regional Park 
cover 87,000 ha along the Murrumbidgee River between Narrandera and Balranald.  The 
reserves include river red gum forest, box eucalypt woodland, and wetlands. Significant 
wetlands include McGaughey’s Lagoon, Turkey Flat Wetland, and the Coonancoocabil wetlands.  
The lands of the parks were mostly irrigation areas and were gazetted in 2010.   

Yanga Station, to the south west of Balranald, is another former pastoral station that was 
gazetted as a National Park in 2007. It covers approximately 760 km2, making it the largest 
conservation area on the Murrumbidgee floodplain. It forms part of the Lowbidgee floodplain and 
includes extensive areas of wetlands, lakes and riverine woodlands which provide breeding 
grounds for many waterbirds. 

3.2 Wetlands  
The Murrumbidgee catchment contains a diverse range of riverine habitats and wetland types 
that provide valuable aquatic habitat for a range of native plant and animal species (Table 3). 
Some of the important wetland features within the valley include Fivebough and Tuckerbill 
Swamps which are both listed as internationally significant under the Ramsar Convention, and 
16 wetlands that are listed as nationally significant in the Directory of Important Wetlands (DEE 
2016).  These are listed in Table 3.  
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The Mid-Murrumbidgee wetlands are a network of riverine lagoons and billabong formations that 
occur along the river between Narrandera and Carathool. These wetlands rarely dry out 
completely and provide drought refuge for a wide range of species including many listed as 
endangered or threatened. Fivebough Swamp is a permanent fresh to brackish, shallow wetland 
and Tuckerbil Swamp is a seasonal, shallow, and brackish to saline wetland. Both are located 
on the Riverina plains near Leeton and are of national and international importance because of 
the abundance and diversity of waterbirds that they support, including migratory shorebirds and 
threatened species. Both wetlands are important waterbird habitat and provide refuge within the 
surrounding agricultural landscapes.  

The Lowbidgee floodplain is the largest area of floodplain wetland remaining in the 
Murrumbidgee Valley. Located between Maude and Balranald, the floodplain covers an area of 
over 2,000 km2. It includes the second largest red gum forest in Australia (along the river 
downstream of Redbank Weir) and significant black box, lignum and reed-bed communities. The 
wetlands support large numbers of waterbirds, many of which breed in the extensive lignum 
swamps, and provide habitat for many threatened species. The Lowbidgee wetlands are 
included in the Register of the National Estate under the listing for the nearby Great Cumbung 
Swamp (in the Lachlan Valley) (DEE 2017). 

Table 3: Significant wetlands in the Murrumbidgee WR PA 

Wetland Location Description 

Bethungra Dam Reserve Wandalybringle Creek, 17 km SW 
Cootamundra 

Artificial pondage supporting large 
waterbird population 

Big Badja Swamp Big Badja River, 40 km NE Cooma Subalpine peat swamp 

Black Swamp and Coopers 
Swamp 

Delta Creek, 60km E Hay Terminal swamps of cane grass, 
lignum and black box 

Coopers Swamp Queanbeyan River, 65km SE 
Canberra 

Upland peat swamp  

Coree Flats Coree Creek, Brindabella National 
Park, 30km W Canberra 

Wet tussock swamp with sphagnum 
bogs. 

Doodle Comer Swamp Henty township Shallow basin receiving local runoff 

Fivebough Swamp 1km NE Leeton Shallow fresh-brackish basin 

Lowbidgee Floodplain Between Maude and Balranald Large floodplain of effluent creeks, 
swamps and lakes 

Lower Mirrool Creek 
Floodplain 

Mirrool Creek, 30km NE Griffith Creek system and floodplain 
wetlands including Narrabri Swamp 
and Berangerine Swamp) 

Micalong Swamp Micalong Creek, 29km E Tumut Large montane peat swamp 
dominated by sedges 

Mid-Murrumbidgee 
Wetlands 

Murrumbidgee River between 
Narrandera and Carathool 

Series of lagoons with river red gum 
forest 

Monaro Lakes Monaro tablelands 28km N Cooma to 
15km S Bombala 

Series of ephemeral to permanent 
upland lakes and swamps (some 
outside Murrumbidgee catchment) 

Snowy Flats Snowy Flats Creek, 6km SW Corin 
Dam in Canberra 

Mosaic of sphagnum bogs, wet 
heath, herb fields, and sedge lands 
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Tomneys Plain Tomneys Plain Creek, 21km NE 
Tumbarumba 

Upland peat swamp dominated by 
Sphagnum hummocks 

Tuckerbil Swamp Leeton Brackish depression surrounded by 
saline mudflats 

Yaouk Swamp Yaouk Creek, Scabby Range Nature 
Reserve 60km NW Cooma 

Upland peat swamp dominated by 
tussock grass 

Source: Directory of Important Wetlands in Australia (DEE 2016) 
 

3.3 Hydrologic indicator sites 
The Murray- Darling Basin Authority has assessed the environmental water requirements for  
three key “environmental assets” of the Murrumbidgee River   These assets are the “Mid 
Murrumbidgee Floodplain Wetlands”,  the “Lower Murrumbidgee Floodplain Wetlands,” and “In 
Channel Flows - Lower Murrumbidgee River” (MDBA 2011, 2012a, 2012b, 2012c).  The 
assessment was undertaken to determine the “Environmentally Sustainable Level of Take” for 
the Murrumbidgee River.  The assessment of environmental water requirements lead to the 
“specification of site-specific flow indicators to achieve site-specific ecological targets” (MDBA,  
2012c, p.2).   

Site-specific flow indicators are referenced to a “hydrologic indicator” site or sites.   “The 
hydrologic indicator sites, and flows described at those sites, are intended to represent the 
broader environmental flow needs of river valleys or reaches” (MDBA 2012d). The MDBA 
identifies five “ecologically significant components of the flow regime.”  These components are 
“cease to flow periods”,” base flows (low flows)”,” freshes”, “bank full flows”, and “overbank 
flows” (MDBA, 2012d, p.22).  Freshes are considered as flows that exceed the upper limit of 
based flows yet below “bank full flows”.  Overbank flows are flows that exceed bank full flows.  
The assessment attended primarily to high flow requirements (freshes, bankfull flows and 
overbank flows) “reflecting the prioritisation of effort on parts of the flow regime that are most 
sensitive to the determination of [environmental sustainable levels of take and sustainable 
diversion limits]” (MDBA 2012a, p.1). 

For the Mid-Murrumbidgee Wetlands (5000ha), key specific ecological communities include river 
red gum forests, black box woodlands and open water and spike rush covered semi-permanent 
and permanent wetlands.   The MDBA states that “the environmental water requirements focus 
on increasing the frequency and duration of flows which inundate wetlands as well as 
surrounding forest and woodland communities.  The flows specified cover a range of magnitudes 
from bank full to moderate size over-bank flow events” (MDBA 2012a, p.10). 

The Lower Murrumbidgee River Floodplain (290000ha) includes wetlands of national 
significance that provide one of the largest areas of habitat in eastern Australia for migratory 
birds of international significance, including vulnerable and endangered species.  Wetlands 
include lignum swamps, fringing river red gum forests, and black box woodlands on the margins 
of the floodplains.   The floodplain is also a nursery for a range of native fish and other 
amphibian fauna species, including but not limited to silver perch, golden perch, bony bream and 
southern bell frog.   The MDBA reports up to 87.4 per cent of the original wetlands were either 
lost or degraded by 1998 (MDBA, 2012b, p. 9). 

In relation to the environmental water for Lower Murrumbidgee River (in-channels flows), the 
MDBA focused on the reaches of the Murrumbidgee River below Wagga Wagga.   These 
reaches are characterised by a diverse range of critical aquatic habitats for fish and 
invertebrates.   These habitats include pools, riffles, billabongs, snags and aquatic plants.  The 
MDBA also considers these reaches the least degraded, with a higher proportion of native fish 
species, including the vulnerable Murray Cod, and around Balranald intact native fish 
populations.     
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The Authority conducted a detailed eco-hydrological assessment of the environmental water 
requirements for each of these environmental assets (MDBA 2012a, MDBA 2012b, MDBA 
2012c). Along with the flow requirements of other hydrologic indicator sites, these water 
requirements were integrated within the hydrological models used to determine the 
Environmentally Sustainable Level of Take (the ESLT) for the Basin Plan.   

3.4 High ecological value aquatic ecosystems 
The High Ecological Value Aquatic Ecosystem (HEVAE) framework consists of five key criteria 
(diversity, distinctiveness, naturalness, vital habitat and representativeness) that can be used at 
a range of scales to map and prioritise aquatic assets for water management (Aquatic 
Ecosystems Task Group 2012).The HEVAE framework was applied by DPI Water to assign an 
ecological value to instream assets across NSW using four of the five criteria (the 
representativeness criteria was not used due to insufficient data). 

Ecological values in the regulated river 

The instream value data for the Murrumbidgee WRPA from the HEVAE analysis is shown in 
Figure 16 (dark green indicating highest value).  Figure 17 shows that parts of the regulated 
Murrumbidgee River have very high instream values.  Additionally, fish data from  the Murray-
Darling Basin Sustainable Rivers Audit (Davies et al. 2012) and other sources was analysed by 
NSW Fisheries to assess the distribution of threatened species, as well as identify areas of 
relative high fish biodiversity within the Murrumbidgee WRPA. While this is included in the 
HEVAE assessment, the results are also presented in Figure 18 and Figure 19. The results 
show a significant spread of threatened fish species or endangered populations across the 
Murrumbidgee WRPA. Trout Cod are present in the mid to upper Murrumbidgee WRPA and 
Murray Cod were present in the lower river reaches. Fish biodiversity was highest in the middle 
reaches of Murrumbidgee River between Narrandera and Wagga Wagga.   

Overall, the results show that most of the regulated Murrumbidgee River has medium to high 
ecological values. This is due mostly to the river supporting a medium to high fish diversity, and 
the presence of threatened fish species.  

Ecological values in the unregulated rivers 

Unregulated rivers in the following water sources have very high or high ecological value as 
assessed by HEVAE: 

• Adjungbilly / Bombowlee / Brungle water source has high values due to threatened 
species (Boorolong Frog). 

• Goodradigbee water source has high distinctiveness and high naturalness. 

• The Lower Billabong Creek and Lower Billabong Anabranch water sources have medium 
to high distinctiveness. 

• Middle Billabong Creek and Mountain water sources have high distinctiveness and high 
to very high naturalness. 

• Murrumbidgee Central (Burrinjuck to Gogeldrie) water source has high distinctiveness 
and high diversity. 

• Murrumbidgee I water source has medium to high diversity and naturalness. 

• Murrumbidgee II water source has very high distinctiveness and high diversity. 

• Queanbeyan water source has high distinctiveness and very high naturalness. 

• Tarcutta Creek water source medium to very high naturalness. 

• Upper Billabong water source has high to very high naturalness.
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Figure 17: Instream values for the Murrumbidgee WRP A 
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Figure 18: Distribution of threatened fish species within the Murrumbidgee WRPA 

 

Figure 19: Endangered ecological communities in the Murrumbidgee WRPA 
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4. Water quality  

4.1 Background 
Degradation of water quality can put stress on a range of aquatic organisms, affect Aboriginal 
cultural and spiritual uses of water, increase the cost of drinking water treatment, contribute to 
public health risks, and decrease the suitability of water for irrigation (DPI Water 2017a). 

Water quality in the Murrumbidgee WRPA varies from poor to excellent. The water quality status 
map (Figure 20) provides an overview of water quality within the plan area. Water quality 
condition index scores are an integrated indicator of total nitrogen, total phosphorus, pH, 
turbidity and dissolved oxygen at main monitoring locations in the plan area. The scores were 
calculated using the frequency and amplitude of exceedance of water quality targets listed in the 
Basin Plan between the years 2010-11 and 2014-15. Specific indices were also included for 
thermal pollution, harmful algal blooms, and salinity for irrigation water. 

Water quality problems occurring within the catchment are mostly caused by a combination of 
alteration to natural flow regimes and land use change (DPI Water 2017a). The water quality 
management plan prepared as part of the water resource plan will provide further information on 
the water quality issues in the Murrumbidgee WRPA including possible management strategies. 

Figure 20: Water quality condition of the Murrumbid gee WRPA 

 
WaQI Scores: Blue = Excellent (100-95), Green = Good (94-80), Orange = Fair (79-60), Red = Poor (59-1). 

 

4.2 Murrumbidgee above Burrinjuck  
Condition: Fair to Excellent 

Dissolved oxygen concentrations and pH levels in the area of the Murrumbidgee WRPA above 
Burrinjuck Dam were mostly within the target range for the period of analysis.  Salinity in the 
upland areas was mostly low and negatively related to discharge i.e., the highest salinities occur 
during lowest flow periods.  
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Nutrients (nitrogen and phosphorus) frequently exceed targets in the Murrumbidgee River at 
Mittagang, though mostly low in Goodradigbee River and Murrumbidgee River at Angie 
Crossing.  While suspended sediments are low, elevated levels of turbidity occur due to a 
number of factors including widespread conversion of land for cropping, river bank and riparian 
condition, presence of carp, and grazing practices.   

Algal blooms occur occasionally in Burrinjuck Dam during the warmer months. These blooms 
are caused by stable warm conditions and high nutrient levels. Algal blooms are rare in the 
rivers above Burrinjuck Dam.  

4.3 Murrumbidgee below Burrinjuck 
Condition: Poor to Excellent 

Dissolved oxygen concentrations are mostly within the target range. The concentrations are, 
however, unpredictable during low flow.  Hypoxic (oxygen deficient) black water events may 
occur in the lower areas of the catchment after major flooding.  The pH levels are mostly within 
the target range.  Occasional readings of pH levels outside the target range have occurred in 
Tumut River and Jugiong Creek.  Salinity levels are mostly low, however, some subcatchments, 
such as Jugiong Creek can contribute to high salinity. Subcatchments in the mid Murrumbidgee 
yield some of the highest salinity results and salt loads in NSW.   

Nutrients (nitrogen and phosphorous) frequently exceed targets in tributaries to the 
Murrumbidgee River below Burrinjuck Dam.  In the Murrumbidgee River, however, nutrient 
levels are mostly low.  Suspended sediments are high in the lower streams of the Murrumbidgee 
River below Burrinjuck Dam.  Elevated levels of turbidity occur in this area due to a number of 
factors including the widespread conversion of land for cropping and grazing, river bank and 
riparian condition, presence of carp, and grazing practices.  Algal blooms occur occasionally in 
the Murrumbidgee River below Burrinjuck Dam, and are common in some lakes.  .    

The NSW Department of Infrastucture, Planning and Natural Resources assessed cold water 
pollution from NSW dams and found that Blowering Dam and Burrinjuck Dam are likely to cause 
“severe cold water pollution” (Preece, R. 2004).  The assessment ranked Blowering Dam highest 
and Burrinjuck fourth of all dams across the Murray Darling Basin likely to cause severe cold 
water pollution.   

In relation to Blowering Dam, Preece found that the dam stratifies between November and May 
and large temperature differences occur between surface and bottom waters.  The intake draws 
from below the thermocline leading to marked temperature disturbance below the dam.  
Reductions in natural summer temperatures of 13 to 16°C have been recorded immediately 
below the dam.  Thermal modifications occur along the entire length of the Tumut River and 
along the Murrumbidgee River for up to 80 km below the confluence.   Cold water pollution from 
Blowering Dam is confounded by cold water pollution from Burrinjuck Dam.  Reece finds that 
Burrinjuck Dam stratifies during the warmer months with differences between surface and 
bottom water temperature exceeding 10°C. Reductions in water temperature immediately below 
the Burrinjuck Dam during summer months is 7 to 8°C.  The combined cold water pollution in the 
Murrumbidgee River from Blowering Dam and Burrinjuck Dam has been recorded between 200 
and 300 km below the Tumut River confluence.  

4.4 Billabong Creek 
Condition: Poor 

Dissolved oxygen in Billabong Creek is frequently outside the target range, and is unpredictable 
during periods of low flow. Hypoxic black water events may occur after major flooding.  The pH 
levels are mostly within target range. Subcatchments along Billabong Creek can contribute to 
high salinity. 
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Nutrients (nitrogen and phosphorous) frequently exceed target ranges, while suspended solids 
are high.  Levels of turbidity are elevated and occur due to a number of factors including the 
widespread conversion of land for cropping, river bank and riparian condition, presence of carp, 
and grazing practices.  Harmful algal blooms are rare in the Billabong Creek area and thermal 
pollution is unknown.   

5. Riparian condition 
Riparian vegetation connects rivers and terrestrial ecosystems, stabilises river banks, mitigates 
runoff, influences instream processes, and provides habitat for a range of biota (Lovett and Price 
2007). Leaf litter derived from riparian vegetation is a key contributor of allochthonous energy 
sources into rivers, driving primary production and stimulating the development of food chains 
(Robertson et al. 1999; Westhorpe et al. 2010). Native riparian vegetation cover greater than 60 
per cent and a riparian buffer zone width of up to 30 m are considered important for influencing 
good riparian condition (Jansen et al. 2003).  

River Styles® recovery potential is related to geomorphic condition, and provides an indication of 
the capacity of a stream to return to a good condition or to a realistic rehabilitated condition 
(Brierley and Fryirs 2005).  Streams rated as having conservation or rapid recovery potential are 
likely to be the most stable and in a good condition, whereas streams with low recovery potential 
may never recover to a natural condition or may continue to decline quickly without intervention 
(Cook and Schneider 2006).  

Figure 21 provides a general overview of riparian and geomorphic condition for the 
Murrumbidgee WRPA. There has been extensive clearing of riparian vegetation throughout the 
Murrumbidgee WRPA, particularly in the upland and midland sections of the catchment. The 
highest areas of remaining riparian vegetation occur within the mountainous areas.  Below 
Burrinjuck Dam, there are considerable reaches of the Murrumbidgee River below Leeton that 
retain a medium coverage of riparian vegetation.   

The recovery potential within the lower reaches of the catchment is mostly moderate, with 
reaches of the Murrumbidgee River channel of high recovery potential (Figure 22).  Most of the 
Murrumbidgee WRPA above Wagga Wagga is either of low or medium recovery level potential. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Murrumbidgee Water Resource Plan: Surface water resource description  

34    DPI Water, September 2017 
 

Figure 21: Native riparian vegetation cover in the Murrumbidgee WRPA 

 

Figure 22: Geomorphic recovery potential in streams  in the Murrumbidgee WRPA 
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6. River operations and management 

6.1 Storages and regulating structures 
The two largest storages in the Murrumbidgee River catchment are Burrinjuck Dam and 
Blowering Dam (see Error! Reference source not found. ).  Both dams are operated by Water 
NSW. Burrinjuck Dam was completed in 1928 and enlarged in 1957 to store and regulate water 
for irrigation, domestic and stock requirements, town water supply, environmental flows, and the 
generation of hydropower.  The dam has a full storage capacity of 1,026,000 ML, a wall height of 
92.4 m, and a crest length of 233 m. Burrinjuck Dam is subject to frequent short periods of low 
storage levels, which recover rapidly to medium and high storage levels (Figure 23).  The 
“Millennium drought” beginning in 2001 is evident in Figure 23, with storage levels often below 
40 per cent of full storage capacity.  Although storage levels recovered following the drought, 
levels in recent years have remained well below full storage capacity.   

Blowering Dam, on the Tumut River, was completed in 1968, and is the main receiving storage 
for the transfer of water into the Murrumbidgee River from the Snowy Mountains Scheme. The 
dam has a total storage capacity of 1,628,000 ML, a wall height of 112 m, and a crest length of 
808 m.  Storage volumes in Blowering Dam fluctuate dramatically from year to year and were 
well below 60 per cent of total storage capacity during the Millennium drought (Figure 24). 

Talbingo Dam is located in the upper reaches of the Tumut River and at 920,000 ML is the 
largest dam in the Snowy Mountains Scheme. Water released from Talbingo Dam generates 
hydroelectricity through Tumut 3 Power Station before it continues into Blowering Dam.  
Tantangara Dam, a small dam in the upper catchment of the Murrumbidgee River, is also used 
by Snowy Hydro Limited for generating hydropower.  Googong Dam on the Queanbeyan River 
was completed in 1971 to provide town water supplies for Canberra.  The dam is managed by 
ActewAGL, which provides energy and water to the Australian Capital Territory.  

Table 4: Summary of major storages in the Murrumbidg ee WRPA 

 Burrinjuck  Blowering  Talbingo Tantangara Googong 

River Murrumbidgee Tumut Tumut Murrumbidgee Queanbeyan 

Capacity 1,026,000 ML 1,628,000 ML 920,550 254,080 125,000 

Purpose Irrigation, 

hydropower 

Irrigation, 

hydropower 

Hydropower Hydropower Town water 

Nearest town Yass Tumut Talbingo Cooma Queanbeyan 
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Photo 4: Blowering Dam                                           Photo 5: Burrinjuck Dam  

DPI                                                                                         DPI  

Figure 23: Daily storage volume Burrinjuck Dam 1913 -2017 

 

Figure 24: Daily storage volume Blowering Dam 1975- 2017 
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6.2 Other storages and regulators 
The Murrumbidgee River is a highly regulated system with numerous weirs and regulators along 
its length. These control structures regulate water to four main irrigation districts; Coleambally 
Irrigation Area, Murrumbidgee Irrigation Area, Lowbidgee Flood Control and Irrigation District, 
and to private irrigation areas. The structures also regulate flows into numerous effluent streams 
for water supply and environmental purposes, such as Yanco Creek and Billabong Creek.  A 
series of seven weirs on the Murrumbidgee River between Wagga Wagga and Balranald provide 
the head needed to supply the major irrigation areas (Figure 25, Table 4). 

Tombullen Storage is an artificial storage located in a former floodplain depression around 15 
km downstream of Narrandera. It has a capacity of 11,230 ML and is used to re-regulated 
uncontrolled flows and manage the supply of regulated water to the Coleambally Irrigation Area. 

Table 4: Major weirs in the Murrumbidgee catchment  

Weir Approximate location  Purpose 

Berembed Weir 60 km downstream of Wagga 
Wagga 

Supplies Murrumbidgee Irrigation Areas Main 
Canal (capacity: 6,700 ML/d)  

Yanco Weir 15 km downstream of Narrandera Controls flow into Yanco Creek (capacity: 1,400 
ML/d) 

Gogeldrie Weir 30 km downstream of Narrandera Controls flow into MIA’s Sturt Canal and 
Coleambally Canal that supplies Coleambally 
Irrigation Area, helps fill Tombullen Storage 

Hay Weir  10 km downstream of Hay Buffers downstream users against problems with 
the timing of supply (water can take up to 30 days 
to reach Hay from the headwater storages) 

Maude Weir Murrumbidgee River at Maude Regulates flow into Lowbidgee’s Nimmie-Caira 
Creek system 

Redbank Weir  50 km upstream of Balranald Regulates flow into the Redbank Forest system via five 
regulators.  

Balranald Weir  30 km upstream of the 
confluence with the Murray River 

 

Water supply throughout the Murrumbidgee Regulated River is constrained by a number of 
channel capacity limits.  These limits are 9,000 ML/day in Tumut River at Oddys Bridge, 9,300 
ML/day in Tumut River at Tumut, 32,000 ML/day in Murrumbidgee River at Gundagai, and 1,400 
ML/day in Yanco Creek at the Offtake.  
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Figure 25: Location of major weirs in the Murrumbid gee WRPA 

 

 

6.3 Licensed water use 

6.3.1 Regulated entitlement 

The Murrumbidgee catchment uses around 22 per cent of all surface water diverted for irrigation 
in the Murray-Darling Basin (CSIRO 2008). Water from Burrinjuck and Blowering dams is 
released on an annual basis to meet the needs of licensed irrigation, stock and domestic users, 
and town water supplies.  

A total of 3,690,051 ML of entitlement exists within the WRPA, associated with the regulated 
Murrumbidgee River as at 1 July 2016 (Error! Reference source not found. ).  High security 
licences include 2,150 ML of Aboriginal cultural licences, 19, 769 ML Town Water Supply and 
300 ML of Research.  Supplementary water licences include 747,000 ML of Supplementary 
water Lowbidgee licences.  Licences  are located along the full length of the river (Figure 26). 

Table 6: Regulated river share components for the M urrumbidgee WRPA 2016 

Access licence category TOTAL (ML) 

Domestic and Stock 35,041 

Local water utility 23,816 

Regulated river (general security) 1,891,815 

Regulated river (high security) 417,631 

Conveyance  375,968 

Supplementary water 945,780 

TOTAL 3,690,051 
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Figure 26: Location of regulated entitlement  
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The majority of licences are general security licences that account for 51 per cent of the 
regulated entitlement in the WRPA. The availability of general security water is less reliable and 
is affected by storage levels. Available water determination announcements at the beginning of 
each water year, determine the proportion of entitlement that is allocated to general security 
water users.  

It is extremely rare for General Security users to have access to their full share component at the 
start of a water year. Long term modelling indicates that general security water users in the 
Murrumbidgee valley receive 49 per cent of their share component plus carryover at the start of 
the water year in 50 per cent of years. By the end of a water year, general security water users 
have access to 100 per cent of their share component in 36 per cent of years (Figure 27).  

Figure 27: Long term simulated water availability f or the Murrumbidgee River 

 

 

Source:  Burrell et al. 2017  

Around 417,631 ML of high security entitlement currently exists within the Murrumbidgee WRPA 
for the purposes of irrigation, town water supply, and research. Except in very severe conditions, 
the availability of high security water is guaranteed and must be provided prior to allocating 
water to other users. In addition, there is 23,816 ML allocated to local water utilities, which also 
receive priority over general security water users.  A total of 945,780 ML of entitlement has been 
granted for supplementary water within the Murrumbidgee WRPA, accounting for 26 per cent of 
regulated share components. Of these shares, 747,000 ML are located in the Lowbidgee Flood 
Control and Irrigation District. When flows in the river are greater than orders, access to this 
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surplus water may be declared. During these times, irrigators can divert water without debit to 
their account. 

At the beginning of each water year, water is set aside to enable the delivery of essential 
requirements in a repeat of the lowest period of inflows. The remaining water held in storage is 
then distributed to licence holders as allocation, which may be adjusted throughout the year if 
water resources improve. General security water users and conveyance licences on the 
Murrumbidgee River are allowed to carry over up to 0.3 ML per share but account usage cannot 
exceed 100 per cent of the share component.  All other categories have an account limit of 100 
per cent of the share component and cannot carryover water between water years.  

The actual water used each year varies depends on rainfall and the amount of water available in 
the accounts. Average annual water usage is currently 1,383,469 ML for the Murrumbidgee 
River since water sharing commenced. These figures include supplementary water and 
uncontrolled flow taken during declared periods of high flow. 

Figure 28 shows the water available in the Murrumbi dgee since the 2010-11 water year following the 
Millennium drought. During the drier years, domesti c and stock, high security and town water supplies 
normally receive full allocations while general sec urity water users receive a reduced allocation.  In  2014-15 
General Security users in the Murrumbidgee River did  not receive an announced allocation, while in 2015 -16 
less than 20 per cent of share components were made  available due to continuing dry conditions in the 
catchment. The reduced water availability for gener al security users in drought years such as 2007-08 and 
2008-09 is reflected in the reduced levels of water  usage from the system during these years ( 

 

 

 

 

 

 

Figure 29)5.  

Figure 28: Water availability in the Murrumbidgee ( AWD plus carryover)  

 

 

 

                                                
5 Usage information is determined by either on-farm meters that measure extraction, gauges on diversion works or oders/releases 
when the volume cannot be effectively metered, such as an environmental watering event.  Burrell et al 2017, p. 47 
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Figure 29: Water usage in the Murrumbidgee River 

 

6.2.2 Unregulated river entitlement 

Water users located on the various unregulated tributaries of the Murrumbidgee WRPA are 
entitled to extract water with an unregulated water licence. These licences are subject to a range 
of access conditions, including cease to pump triggers that protect the health of the 
watercourses.  

There is approximately 117,799 ML of entitlement allocated to water users on unregulated 
streams in the Murrumbidgee WRPA (Error! Reference source not found. ). The majority of 
these water licences are located:  

• on the tributaries of the Murrumbidgee River upstream of Gogeldrie Weir;  

• along the Murrumbidgee River above Burrinjuck Dam; and  

• along Billabong Creek (Figure 30).  

The western part of the plan area contains considerably fewer licences due to lower rainfall and 
the absence of defined water courses.  

The majority of licences are used for irrigation and town water supply. Water is also extracted 
from these water sources through basic landholder rights which do not require a licence. 

Around 27 per cent of entitlement is allocated to eleven town water supply schemes that operate 
within the Murrumbidgee unregulated river basins.  The larger of these schemes include Cooma 
Monaro Shire Council on the Murrumbidgee River at Mittagang Crossing (2,134 ML), Yass 
Valley Council on Yass River (1700 ML), and Tumut Shire Council on Gilmore/Sandy Creek (516 
ML).   In some of the unregulated water sources where water is extracted for town water supply, 
competition for water during low flows can become an issue between agricultural users and the 
local water utility. To partly address this competition, the Murrumbidgee Unregulated and Alluvial 
Water Sharing Plan allows water utilities to take water during periods of very low flow, whilst 
other licensed holders are prohibited from taking water.   Water use is not normally metered on 
unregulated rivers within the Murrumbidgee WRPA.  
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Table 5: Unregulated share components for the Murru mbidgee  WRPA 2016  

Access licence category TOTAL 

Domestic and Stock 3,578 

Local Water Utility 32,149 

Unregulated River Access 82,072 

TOTAL 117,799 
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Figure 30: Location of unregulated entitlement in t he Murrumbidgee WRPA 
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6.4 Water trading 
Permanent trades refer to the trade of share components between licences, while temporary 
trades refer to the trade of water allocation. In 1983-84 the temporary trade of water allocations 
was introduced in regulated systems to facilitate business flexibility and optimise the benefits of 
water use to the NSW economy. Additionally, in 1989 permanent trades (share trades) in 
regulated systems were provided for. 

The implementation of water sharing plans has removed barriers to the efficient operation of 
these water markets, facilitating more efficient and better informed trades. This has been 
achieved through the inclusion of clear rules for trading in water sharing plans, the separation of 
the water licence from the land title in 2004, and the establishment of public registers in 2004.  
Registers show the volume and price paid for access licences. 

The pattern of permanent trades for the period 2005-06 to 2015-16 is shown in Figure 31.  
Variations between years are mostly related to climatic conditions and the volume of water made 
available to different licence categories.  The quantity of permanent trades has increased rapidly 
between 2005-06 and 2015-16.  Permanent environmental purchases dominated trades in the 
early years, and have now been replaced by trades for irrigation and other non-environmental 
purchases.   

The pattern of temporary (water allocation) trades for the period 2004-05 to 2015-16 is shown in 
Figure 32.  Water allocations that are traded into water accounts (credits) of the Murrumbidgee 
Regulated River are shown as ‘assignments in’ on Figure 32 .  Water allocations that are traded 
out of accounts (debits) are shown as ‘assignments out’.  ‘Net assignments out’ refers to the 
balance of all assignments out after assignments in.  Assignments include assignments between 
accounts for the Murrumbidgee River and between accounts for Murrumbidgee River and for 
other rivers.     

Figure 31: Permanent trades in the Murrumbidgee Rive r from 2005-06 to 2015-16 
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Figure 32: Temporary trades in the Murrumbidgee Riv er from 2004-05 to 2015-16 

 

 

6.5 Planned and held environmental water 
Water sharing plans allow for two types of environmental water; held environmental water 
(HEW) and planned environmental water (PEW).  

6.5.1 Held environmental water 

Held environmental water is a licence share(s) held by a licence-holder for the purposes of 
environmental watering. Although a water sharing plan facilitates the HEW and establishes rules 
governing the accounting of HEW, the use and volumes of HEW are generally not defined by the 
plan.  HEW was first acquired in the Murrumbidgee in 2004-05 and the holdings have steadily 
increased to the current volume of 1,047,684 ML (Figure 33).  Current HEW comprises the 
following categories of licence: high security (9,734 ML), general security (430,845 ML), 
conveyance (49,332 ML), supplementary (28,686 ML), and supplementary (Lowbidgee) 
(529,087). The main holders of HEW licence shares are the Commonwealth Environmental 
Water Holder and the NSW Office of Environment and Heritage.  The use of HEW has been 
lower than the total shares held in most years (Figure 33).  

Figure 33: Held environmental water shares and usag e in the Murrumbidgee River  
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6.4.1 Planned environmental water 

Planned environmental water is the environmental share of water that is established by rules of 
a water sharing plan.  Three types of planned environmental water have been established for the 
Murrumbidgee River: transparent dam releases, translucent dam releases, and environmental 
water allowances. The plan also requires the delivery of an end of system flows for 
Murrumbidgee River and Yanco Creek. Transparent dam release rules require that 100 percent 
of dam inflows (normally low inflows) up to a prescribed inflow level are released.  Translucent 
dam release rules require the release of the transparent volume plus a percentage of inflows 
(medium and high inflows) above the transparent release inflow. Environmental water 
allowances are volumes of water established in reserve (accounts) during the water year to be 
released for specific environmental purposes, wetland watering for example.   

During the Millennium Drought from 2004-05 through 2010-11 transparent releases dominated 
environmental releases from Burrinjuck Dam (Figure 34). After this period, translucent releases 
and environmental water allowance releases were the dominant releases from the dam.  Figure 
35 compares required and actual releases of planned environmental water with total shares and 
use of held environmental water for Burrinjuck Dam.  For the majority of years of record, 
particularly during the second half of the period, held environmental water is the dominant 
component of the total available environmental share for the Murrumbidgee River.  Yet, for all 
years, with the exception of 2014-15, the majority of delivered releases of water for the 
environment are releases of planned environmental water.  

Figure 34: Releases of planned environmental water from Burrinjuck Dam 2004-05 to 2015-16 
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Figure 35: Comparison of planned and held environme ntal water from 2004-05 to 2015-16 
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Glossary  

Aquatic ecosystems Ecosystems that are dependent on flows, or periodic or sustained 
inundation/waterlogging for their ecological integrity. Examples include 
wetlands, rivers, karst and other groundwater-dependent ecosystems, 
saltmarshes, estuaries and areas of marine water not exceeding 6 m 
deep at low tide. 

Allocation The volume of water assigned to water allocation accounts in a given 
season, defined according to rules in the relevant water plan. 

Allocation 
assignment 

The transfer of water between licence holder allocation accounts as a 
result of a trade agreement. The assignment becomes part of the 
receiver’s allocation account water for the current water year. 

Available water 
determination 
(AWD) 

A determination referred to in section 59 of the Water Management Act 
2000 that defines the proportion of the share component that will be 
available for extraction under each category of water access licence. 

Basic Landholder 
Rights 

Means domestic and stock rights, harvestable rights or native title 
rights. 

Cold water pollution An artificial decrease in the temperature of water in a natural river. 

Dissolved oxygen Measured concentration of oxygen dissolved in water. 

Domestic 
consumption 

Consumption of water for normal household purposes in domestic 
premises on the land. 

Ecological value The perceived importance of an ecosystem which is underpinned by 
the biotic and/or abiotic components and processes that characterise 
that ecosystem.  

Ecosystem A specific composition of animals and plants that interact with one 
another and their environment. 

Ecosystem 
functions 

The processes that occur between organisms and within and between 
populations and communities. They include interactions with the 
nonliving environment that result in existing ecosystems and bring 
about dynamism through changes in ecosystems over time. 

Effluent An effluent stream is one which leaves the main river and does not 
return. 

Endangered 
ecological 
community 

Ecological communities as listed in Schedule 1 of the Threatened 
Species Conservation Act 1995 or Schedule 4 of the Fisheries 
Management Act 1994. 

Eutrophication The process where an accumulation of nutrients in water bodies leads 
to rapid growth of aquatic plants. 

Farm dams Private dams that are used to intercept catchment runoff that would 
otherwise contributed to streamflow or recharge of aquifers. Primarily 
located on hillsides (does not include floodplain harvesting dams). 
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General security 
licence 

A category of water access licence implemented under the Water 
Management Act 2000. Forms the bulk of the water access licence 
entitlement volume in NSW and is a low priority entitlement i.e. only 
receives water once essential and high security entitlements are met in 
the available water determination process. 

Groundwater Water that occurs beneath the ground surface in the saturated zone. 

Groundwater 
dependent 
ecosystems 

6Ecosystems that require access to groundwater to meet all or some of 
their water requirements so as to maintain their communities of plants 
and animals, ecological processes and ecosystem services. 

Harmful algal bloom An algal bloom that causes negative impacts to other organisms 
through the production of natural toxins, mechanical damage, or other 
means. 

High flows Also called bankfull events, these reshape the channel, creating 
habitats such as pools, bars and benches. 

High security 
licence 

A category of licence water access licence implemented under the 
Water Management Act 2000. Receives a higher priority than general 
security licences but less priority than essential requirements in the 
available water determination process. 

Instream value Ecological condition value of river reaches based upon High Ecological 
Value Aquatic Ecosystems (HEVAE). In NSW HEVAE was calculated 
using four criteria: distinctiveness, diversity, naturalness and vital 
habitat.   

Low flows Flows that are confined to the lower part of the channel; also often 
called base flows. These flows are between pools and riffle areas 
between pools. Generally defined as the 80th percentile flow. 

Nitrogen and 
phosphorous 

Chemical nutrients essential for growth and added to many fertilisers. 

Overbank flows High flows that connect the river to floodplain and wetlands allowing 
the exchange of nutrients and sediment to these areas. 

Regulated river Gazetted under the NSW Water Management Act 2000 and is a river 
where downstream flows are regulated by a major state-owned 
storage. Downstream licence holders can order water against a held 
entitlement. 

Replenishment 
flows 

Flows provided along effluent systems to supply water for household, 
town use and stock. 

Riparian Relating to or living or located on the bank of a natural watercourse, 
such as a river stream. 

Salinity The concentration of sodium chloride or other dissolved minerals in 
water, usually expressed in EC units or milligrams of total dissolved 
solids per litre. Conversion factor is 0.64 mg/l TDS = 1000 µS/cm = 1 
dS/m. 

Seasonality The timing of flooding and low flow events. 

                                                
6 Kuginis L., Dabovic, J., Byrne, G.,   Raine, A., and Hemakumara, H. 2016, Methods for the identification of high probability 
groundwater dependent vegetation ecosystems. DPI Water, Sydney, NSW. 
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Share component An entitlement to water specified on the access licence, expressed as 
a unit share or in the case of specific purpose licences, a volume in 
megalitres (e.g. local water utility, major water utility and domestic and 
stock).  

Stock watering The watering of stock animals being raised on the land but does not 
include the raising of stock animals on an intensive commercial basis 
that are housed or kept in feedlots or buildings for all (or a substantial 
period) during which the stock animals are being raised. 

Stratification The formation of separate water layers. 

Supplementary 
water 

Formerly known as off-allocation water, this is surplus flow resulting 
from storm events that cannot be captured in storages or weirs. When 
the water is not needed to meet current demands or commitments, 
then it is considered surplus to requirements and a period of 
Supplementary Access is announced. Supplementary Water Access 
Licence holders can only pump water against these licences during 
these announced periods. Other categories of licence holders may 
also pump water during these periods. 

Water access 
entitlement 

A water product (licence) issued under the Water Management Act 
2000. 

Water resource plan 7A plan made under the Commonwealth Water Act 2007 that outlines 
how a particular area of the Murray–Darling Basin’s water resources 
will be managed to be consistent with the Murray–Darling Basin Plan. 
These plans set out the water sharing rules and arrangements relating 
to issues such as annual limits on water take, environmental water, 
managing water during extreme events and strategies to achieve 
water quality standards and manage risks. 

Water sharing plan A plan made under the Water Management Act 2000 which sets out 
the rules for sharing water between the environment and water users 
within whole or part of a water management area or water source. 

Water source 8The whole or any part of: 

• one or more rivers, lakes or estuaries, or 

• one or more places where water occurs naturally on or below 
the surface of the ground, 

and includes the coastal waters of the State. 

 

 

 

 

 

 

 
                                                
7 https://www.mdba.gov.au/basin-plan-roll-out/water-resource-plans  
8 As defined in the Water Management Act 2000 
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Appendix 1: 1998-99 river flow objectives and rules   
 

Objective   Rule  

Rule 1: Protect low flows  Release a minimum of 615 ML per day from Burrinjuck Dam and 560 

ML per day from Blowering Dam unless inflows are lower, in which 

case releases to be at least equivalent to inflows.  

Rule 2: Protect end of system flow Flow in the Murrumbidgee at Balranald to be at least 300 ML per day 

when irrigation water allocations exceed 80% or 200 ML per day when 

allocations are below 80%.  Some seasonal variability will be 

incorporated into these flows.  

Rule 3: Protect winter flow and variability Between April and October release of a portion of Burrinjuck inflows, 

which varies with climate and the rate of natural inflow to the storages.  

During 1998 only, no releases will occur until Burrinjuck storage levels 

exceed 40%.  

Rule 4: Provide water for contingencies Reservation of 25,000 ML annually to provide water to meet water 

quality needs and algal bloom suppression, fish breeding and forest 

and wetland watering.  Water will also be reserved to buffer the impact 

of environmental releases on irrigators during sequences of dry years 

and to ensure environmental allocations will be available. This 

additional volume will be 25,000 ML when allocations are below 80% 

and will increase from 25,000 to 200,000 ML for allocations between 

80% and 100%.   

Source: Department of Land and Water Conservation (1998), Murrumbidgee Environmental Flow Rules 
for 1998/99, securing our water future, April 1998. 
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Appendix 2: Water sharing rules for the Lowbidgee  
 

Plan rules  Amendments  

The Plan identifies the waters that are included with 
the Murrumbidgee Regulated River Water Source. 

In 2012, the water source description was amended to include 
all water occurring on the surface of the Lowbidgee Flood 

Control and Irrigation District, including the whole of the water 
body Lake Marimley, but excluding water in Talpee Creek. 
Lake Tala and Five Mile Lagoon.  

The plan identifies the volume of water above the 
long-term annual average extraction limit as 
planned environmental water.   

In 2012, a separate extraction limit was included in the plan for 
the Lowbidgee extractions.  The volume of water above this 
limit is preserved as planned environmental water in the 

Murrumbidgee Regulated River Water Source.  

The plan includes estimates of basic landholder 

rights.  

In 2012, an estimated 34 ML per year for domestic and stock 

rights in the Lowbidgee was included in the plan as a note.  
The 4,560 ML per year estimated domestic and stock rights for 
the rest of the water source remained unchanged.  

The plan sets out estimates of licensed entitlement 
for each category of licence. 

In 2012, water historically diverted for flood irrigation to the 
Lowbidgee under a legislative power was recognised as a new 
licence subcategory, supplementary water (Lowbidgee) access 

licences.  The total entitlement for this subcategory of licence 
included in the plan was 747, 000 unit shares.   

The plan sets a long-term limit on extractions from 
the water source, based on modelled assumptions 
about development levels and management rules 

(clause 32).  

In 2012, a new separate limit of approximately 296, 000 ML per 
year was included for Lowbidgee extractions.  The estimated 
limit of between 1,925,000 and 1,980,000 ML/year for the 

balance of Murrumbidgee extractions remain unchanged.  

The strategy to manage growth in water use above 
the long term average annual extraction limit 

(LTAAEL) relies on available water determinations 
of less than 1 ML per unit share if required.  The 
order of licence categories which the reductions will 

be applied to is listed (clause 34).  

In 2012, rules for ensuring compliance with the new Lowbidgee 
LTAAEL were included in the plan for Lowbidgee extractions.  

These rules mirror those for ensuring compliance with the 
Murrumbidgee LTAAEL for extractions from the rest of the 
water source.  

Rules for AWDs for supplementary water access 

licences are also set out in the plan (clause 42).  

In 2012, rules for AWDs for the new subcategory of 

supplementary water (Lowbidgee) access licences were 
introduced.  These rules mirrored those rules for AWDs for 
supplementary water access licences for the rest of the water 

source, which remain unchanged.  

The plan sets our rules for how water accounts are 
managed for each licence category, including 

access by general security access licences to 
announced supplementary events (clause 39(6)) 
and the maximum amount of unused water which 

can be carried over by all licence categories for use 
in subsequent years (clause 48).   

In 2012, rules prohibiting carry over of unused water by 
supplementary water (Lowbidgee) access licences were 

included.  The existing rule for supplementary water access 
licences for the rest of the water source remain unchanged.  

Rules for the announcement of supplementary 
events and the sharing of each event are set out in 
the plan (clause 51).   

In 2012, the rules for Lowbidgee diversions, made under 
legislative powers, were replaced with rules for access to 
announced supplementary events by the new supplementary 

water (Lowbidgee) access licences. The original triggers for 
access to supplementary events by Lowbidgee, which are 
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different to those of supplementary licences in the rest of the 
water source, remained unchanged. The plan explicitly states 
that equal priority will be given to existing supplementary and 

the new supplementary water (Lowbidgee) access licences, 
once triggers for Lowbidgee access have been met. 

The plan provides for the Minister to establish rules 

for the distribution of water taken under 
supplementary water (Lowbidgee) access licences 
and sets out the principles which will be considered 

in the development of these rules (clause 51A). 

In 2012, new powers and principles for establishing internal 

distribution rules for the Lowbidgee were included in the plan. 
Mandatory conditions for supplementary water (Lowbidgee) 
access licences and Lowbidgee works approvals requiring 

compliance with these rules were also included in the plan. 
Note: Water distribution rules for Nimmie Caira, Redbank North 
and Redbank South were established under these provisions in 

December 2012. 

Rules for trading of licences and allocations are set 

out in the plan (clauses 52 to 58). 

In 2012, rules restricting trading of licences and allocations 

accruing to the new supplementary water (Lowbidgee) access 
licences were introduced. These rules mirror those set out in 
the Minister’s access licence dealing principles for 

supplementary water access licences across the State. Note: 
The Minister’s access licence dealing principles set out rules 
that apply State-wide. As the supplementary (Lowbidgee) 

access licences are only issued within the Murrumbidgee 
Regulated River Water Source, it was more appropriate that 
rules for trade of these licences and their allocation be included 

in the plan. 

The plan sets out mandatory access licence and 
water supply work approval conditions (clauses 59 

and 60). 

In 2012, new requirements for works used to take water under 
supplementary water (Lowbidgee) access licences requiring 

them to be operated with any rules of distribution approved by 
the Minister were included in the plan. Matters to be 
considered in developing the rules were also included in the 

plan. Adherence to these rules was also included as a 
mandatory access licence condition. 

The plan sets out a number of rules for operation of 
regulated river infrastructure (Part 12). 

In 2012, rules for management of storages during flood events 
were clarified and expanded. 
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Appendix 3: Amendments to water sharing rules for M urrumbidgee 
Regulated River 
The following table summarises the changes to the plan rules made during replacement of the 
2004 water sharing plan for the Murrumbidgee Regulated River (replaced in July 2016). 

Plan rules  Specific water sharing matter 

Available water determination for high 
security (specific purpose) licences  

The available water determination rule that applies to high 
security specific purpose licences was increased from 95% to 
100% to reflect the intent of original water sharing 
negotiations. The 5 per cent reduction in AWDs to 95% was to 
apply to general and high security licences only, the 5 percent 
being returned to the environment. The reduction was not to 
apply to high security specific purpose licences.   

Rules for establishing unit share water 
requirements and the making of available 
water determinations for regulated river 
conveyance licences.  

The 2004 plan omitted rules for establishing unit share water 
requirements and AWDs for regulated river conveyance 
licences.  The 2016 plan establishes 2968 unit shares for this 
category of licence, based on the history of use. The 2016 
plan applies the AWD rules for regulated river licences to 
regulated river conveyance licences.   

Rules governing the establishment and 
management of environmental water 
allowance group.  

The 2016 plan provides for the Minister to seek the advice of 
an environmental water advisory group in making releases 
from environmental water allowances. The Office of 
Environment and Heritage manages the environmental water 
allowance reference group for the Murrumbidgee Regulated 
River and the delivery of releases of environmental water 
allowances.  For this reason rules within the 2004 plan 
relating to the establishment, membership and governance of 
the group have been omitted from the 2016 plan.  

Conversion of access licences to a new 
category 

The 2016 plan prohibits the conversion of access licences 
from one category/sub-category to another. While the 2004 
plan provided for conversions where a conversion factor had 
been established, DPI Water considered that further 
conversions would jeopardise the reliability of supply for the 
remaining general security licences.  DPI Water cancelled 
subsequently the conversion factor in July 2008.  

Other administrative changes  Domestic and stock share revised to 35,041 unit shares. 

High security shares revised to 417,631. 

General security shares revised to 1,891,815. 

LTAAEL can be adjusted following licence trades. 

Lowbidgee LTAAEL limit and take must be calculated. 

AWDs for general security to include conveyance water 
requirements.  

New rules for granting licences relating to Snowy Water 
Inquiry Outcomes Implementation Deed.  
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