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Glossary  
Abbreviation Description 

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
1
 

Ecosystems 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 80
th
 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. 

                                                
1
 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 plan2 A 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 source3 The 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. 

  

                                                
2
 https://www.mdba.gov.au/basin-plan-roll-out/water-resource-plans  

3
 As defined in the Water Management Act 2000 

https://www.mdba.gov.au/basin-plan-roll-out/water-resource-plans
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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 Border Rivers Water Resource Plan covers all regulated and unregulated surface water 
sources of the New South Wales Border Rivers. This report provides a detailed description of 
the surface water resources of the Border Rivers Water Resource Plan Area (SW9) to provide 
an understanding of the region and the resources covered by the plan. The report describes the 
location and physical attributes of the water sources and provides background information on the 
hydrology, environmental assets, and water quality characteristics of these water sources. 

This report provides supplementary information to other water resource reports for the Border 
Rivers Water Resource Plan including the Status and Issues Paper (DPI Water 2017a), Risk 
Assessment and Water Quality Management Plan. 

1.1 Overview of the plan area 
“Border Rivers” refers to a series of rivers and their hydrological catchments in New South 
Wales (NSW) and Queensland (QLD) west of the Great Dividing Range that converge on 
Barwon River in the vicinity of Mungindi. Border Rivers in NSW refers to the hydrological 
catchments of Dumaresq River, Severn River, Macintyre River, and Barwon River to Mungindi 
Weir. These rivers drain west from the Great Dividing Range between Inverell and Tenterfield. 
Border Rivers in Queensland refers to the catchment of Weir River, which drains west from the 
Great Dividing Range east of Warrenbayne. The area of Border Rivers’ catchment is 
approximately 49,500 km2, of which approximately 24,500 km2 is situated in NSW. Dumaresq 
River, Macintyre River, and a reach of Barwon River below Weir River border NSW and 
Queensland for approximately 470 km. The Border Rivers Water Resource Plan Area (WRPA) 
[SW16 New South Wales Border Rivers] refers to Border Rivers in NSW (Figure 1-1) NSW 
Border Rivers.  

Macintyre River at 319 km in length is the longest of the Border Rivers in NSW and begins on 
the western slopes of the Great Dividing Range, approximately 50 km south west of Inverell. The 
river flows west through Inverell, north west through Boggabilla and Goondiwindi, then south 
west to its confluence with Weir River north of Mungindi. The main tributaries from Queensland 
are Pikes Creek and Macintyre Brook, which enter Dumaresq River, and Weir River. Severn 
River is the main tributary draining from NSW, entering Macintyre River 205 km from its source 
on the western slopes of the Great Dividing Range, 20 km north east of Glen Innes. The lower 
end of the Border Rivers catchment is characterised by a complex series of anabranch 
channels. The junction of Weir River and Macintyre River, approximately 20 km upstream of 
Mungindi, marks the start of Barwon River. Mungundi Weir on the Barwon River marks the 
downstream end of the Border Rivers WRPA. The Border Rivers are regulated by three dams – 
Glenlyon Dam on Pikes Creek (QLD), Coolmunda Dam on Macintyre Brook (QLD), and Pindari 
Dam on Severn River (NSW).  

Border Rivers flows through country of Kamilaroi and Bigambul First Nations. The catchment 
supports a population of around 50,000 people. In NSW the population is concentrated in the 
major centres of Glen Innes, Inverell, and Tenterfield, and these support around 30,000 people 
between the three local government areas. The largest towns in the Queensland area of the 
Border Rivers are Goondiwindi and Stanthorpe that both have populations of around 5,000 
people.  

Grazing and dryland cropping are the main agricultural uses of lands across Border Rivers, 
covering around ninety per cent of the catchment. Cotton irrigation occurs on the western plains 
between Goondiwindi and Mungindi.  
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1.2 Water management units 
The surface waters of Border Rivers WRPA are governed presently by two water sharing plans 
pursuant to Water Management Act 2000: 

 Water Sharing Plan for the NSW Border Rivers Regulated River Water Source 2009. The 
plan commenced 1 July 2009.  

 Water Sharing Plan for the NSW Border Rivers Unregulated and Alluvial Water Sources 
2012. The plan commenced on 1 June 20124.  

The NSW Border Rivers Regulated River Water Source refers to all surface water between 
the banks of all rivers, from: 

 the upper limit of Pindari Dam storage, including all tributaries to the storage up to the 
high water mark of the storage,  

 Severn River from Pindari Dam downstream to the junction of Macintyre River,  

 Macintyre River from its junction with Severn River downstream to the junction of Barwon 
River,  

 Barwon River from its junction with Macintyre River downstream to Mungindi Weir, and  

 Dumaresq River from its junction with Pike Creek downstream to the junction of 
Macintyre River.  

The NSW Border Rivers Unregulated Water Sources, excluding alluvium water sources, 
refers to all unregulated streams within the catchment of NSW Border Rivers (Figure 1-2). The 
water sources are: 

 Kings Plain Water Source (hydrological catchment of Frazers Creek),  

 Mole River Water Source (hydrological catchment of Mole River),  

 Inverell Water Source (hydrological catchment of Macintyre River to Severn River 
confluence and hydrological catchment of Severn River excluding Severn River),  

 Glen Innes Water Source (hydrological catchment of Severn River above Pindari Dam) 

 Beardy River Water Source (hydrological catchment of Beardy River),  

 Croppa Creek and Whalan Creek Water Source (hydrological catchment of Boomi River 
including Whalan Creek and Croppa Creek, excluding Gil Gil Creek), 5  

 Bonshaw Water Source (hydrological catchment of Spring Creek),  

 Camp Creek Water Source (hydrological catchment of Camp Creek),  

 Campbells Creek Water Source (hydrological catchment of Campbells Creek),  

 Ottleys Creek Water Source (hydrological catchment of Ottleys Creek),  

 Reedy Creek Water Source (hydrological catchment of Reedy Creek),  

 Yetman Water Source (hydrological catchment of Mandoe Creek and unnamed creeks), 
and  

 Tenterfield Water Source (hydrological catchment of Tenterfield Creek).  

 

                                                

4
 The Tenterfield Creek water sharing plan, which took effect on 1 July 2004, was merged into the NSW Border Rivers unregulated 

river water sharing plan in 2016.  

5
 Boomi River, which lies within the NSW Border Rivers, enters Barwon River below Mungindi Weir. Barwon River below Mungindi 

Weir is within the Barwon-Darling Unregulated River Water Source. Gil Gil Creek, which is a tributary of Boomi River, is included in 

the Gwyder Unregulated River Water Sources.  
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Figure 1-1. Border Rivers Water Resource Plan Area (SW16) 
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Figure 1-2. Unregulated and regulated river water sources—NSW Border Rivers WRPA 

Border Rivers Regulated River Water Source and Border Rivers Unregulated Water Source are 
shown in Figure 1-2. 

Certain surface waters of the Border Rivers WRPA are governed also by New South Wales 
Queensland Border Rivers Act 1947 and New South Wales-Queensland border rivers 
intergovernmental agreement 2008 [IGA]. Border Rivers governed by the IGA include “parts of 
the Dumaresq, Macintyre and Barwon Rivers which constitute part of the boundary between 
New South Wales and Queensland. Flow in these rivers is either regulated or unregulated.  

Regulated flow is flow that:  

“a) comprises, either wholly or partly, water released from a dam or weir, water regulated by 
a weir or unregulated inflow from one or more of the tributary streams, and b) is used by the 
States to satisfy water orders, essential requirements and losses.” (NQBRIGA 2008 p.23) 

Unregulated flow is flow that:  

“a) results from unregulated inflows from one or more tributary streams including dam spills, 
and b) exceeds the requirements of the States to satisfy water orders for consumptive 
purposes and other essential requirements.” (NQBRIGA 2008, p. 24) 

The Border Rivers WRPA does not include alluvial or other groundwater water sources within 
NSW Border Rivers. Groundwater resources in the area are covered by separate water resource 
plans:  

 GW13 New South Wales Great Artesian Basin Shallow,  

 GW17 New England Fractured Rock and Northern Basalts, and 

 GW18 New South Wales Border Rivers Alluvium.  
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1.3 History of water management in the NSW Border 
Rivers WRPA 

1.3.1 Introduction  

The recent history of surface water management across New South Wales Border Rivers 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 pursuant to 
Water Management Act 2000. 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. In 
relation to the Border Rivers, these reforms were reflected in part first in the 2008 IGA.  

1.3.2 New South Wales – Queensland Border Rivers Intergovernmental Agreement 2008 

New South Wales and Queensland reached agreement on 27 November 1946 regarding the 
sharing of waters Dumaresq and Carrier Rivers, which border New South Wales and 
Queensland, and of waters from jointly owned water supply works6. The agreement concerned 
among a number of matters:  

 construction, maintenance, and operation of water conservation, supply and irrigation 
works on Dumaresq River and Carrier Rivers, and taking over of existing works,  

 financing of construction, maintenance and operation of works 

 appointment of The Dumaresq-Barwon Border Rivers Commission,  

 gauging of flows in Dumaresq River and Carrier River,  

 distribution and use of waters released from water supply works, and diversions of water 
above works,  

 licensing and permitting of water take, and  

 electricity generation.  

New South Wales ratified the agreement through New South Wales-Queensland Border Rivers 
Act 1947. That agreement was amended on 4 November 1968 and 15 March 1993. The 
implementation of the Council of Australian Government (COAG) water reforms, the 2004 
National Water Initiative, and the Murray–Darling Basin Agreement, necessitated the rewriting of 
Border Rivers agreement. A new agreement was reached between New South Wales and 
Queensland in 2008 through the Border Catchments Ministerial Forum, New South Wales - 
Queensland Border Rivers Intergovernmental Agreement 2008. The 2008 agreement directed 
the sustainable management and sharing of water of the Border Rivers. The agreement 
addressed water sharing arrangements for the Border Rivers, and provisions for the construction 
and operation of certain storages. Under the Agreement the Dumaresq-Barwon Border Rivers 
Commission (the Border Rivers Commission), established under the Border Rivers Act, directs 
the distribution of water that is made available to Queensland and New South Wales. Key 
elements of the agreement include:  

 sustainable management of water, 

 water sharing and access arrangements,  

 interstate trading,  

 water resource accounting,  

                                                
6
 Carrier Rivers “means the parts of Dumaresq, Macintrye and Barwon Rivers constituting part of the boundary between New South 

Wales and Queensland and located between the Mingoola Gauging Station and the point where the Barwon River reaches the 

twenty-ninth parallel of south latitude.” (New South Wales – Queensland Border Rivers Act 1947 No 10).  

http://www.water.nsw.gov.au/__data/assets/pdf_file/0007/548080/law_nsw-qld_border_rivers_intergovernmental_agreement_2008.pdf
http://www.water.nsw.gov.au/__data/assets/pdf_file/0007/548080/law_nsw-qld_border_rivers_intergovernmental_agreement_2008.pdf
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 measurement and monitoring,  

 amendment and review, and  

 auditing and reporting.  

The implementation of the agreement is overseen by the Border Standing Committee whose 
membership comprises senior officers from the water and environment departments of New  
South Wales and Queensland. 

1.3.3 Environmental flows for the Border Rivers 

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). 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, work with the community to 
establish environmental objectives for future water management, identifying stressed 
unregulated rivers and groundwater systems, and preparing management plans to meet agreed 
environmental objectives (DLWC 1999).  

Photo 1-1. Severn River at Bradbury, DPI Water 

Environmental flows for the regulated Border Rivers were first considered in the early 1990s 
when proposals to enlarge Pindari Dam developed (DWR, 1991). During the enlargement 
design, NSW Department of Water Resources (DWR) proposed a range of measures to provide 
“instream needs” “to sustain the broad environmental values associated with channel, riparian 
zone and wetland habitats”(Ibid., p. 4). DWR proposed the following minimum flow releases from 
Pindari Dam among a number of measures: 

 150 ML/day from July to March or 50 ML/day from April to June, provided inflows to the 
storage are in excess of these values;  

 If inflows are less than these values then a release equal to inflows is to be made with an 
absolute minimum release value of 10 ML/day; and 
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 A “stimulus” flow of 400 ML/day, whenever equivalent or greater flows have not occurred 
in the preceding three month period. Such a flow will be maintained for two days, with 
two or more days of both rising and falling stages (Ibid., p. 4). 

DWR stated that the proposed flow releases would be improved through the broader state wide 
environmental flows program that was underway at the time. The regime would be improved 
through a monitoring program that would investigate the effects of the releases “on a full range 
of species, such as fish, platypus and invertebrates, as wells as certain habitats and water 
quality parameters.”(Ibid., p. 4) The stimulus releases proposed for Pindari Dam by DWR 
commenced in 1996. “Releases were made automatically, generally twice a year, if there were 
90 consecutive days of less than 400 ML/day at Ashford, then at a rate of 150 ML/d for 2 days, 2 
days at 400 ML/d and 2 days of 150 ML/day”, (DPI Water 2013, p.2).  

The regime of environmental flows proposed during the enlargement of Pindari Dam were 
developed further through the 2008 IGA. The agreement dealt with environmental flow 
management on those streams shared between NSW and QLD (see Section 1.2). The 
environmental flow objectives of the IGA are to:  

i) “balance water resource use with the protection of the riverine environment in the Border 
Rivers Catchment and the provision of water to the Darling Basin downstream of 
Mungindi;  

ii) make water available to be stored and used while retaining water for the riverine 
environment;  

iii) implement a limit on the take of water by each State;  
iv) maintain flow in Border Rivers to support a healthy riverine environment;  
v) maintain water quality at levels acceptable for water use and to support natural ecologic 

al processes to the extent that water management arrangement can impact on water 
quality outcomes; and  

vi) maintain habitats of cultural and spiritual significance.” (NQBRIA 2008, p.8). 

Two regimes of environmental flows were agreed to achieve the objectives of the Agreement: 
end of system flow, and low to moderate flows in the Border Rivers. In relation to end of system 
flow, the States agreed 

“that each State will initialise their respective water plans to achieve an end of system flow of at 
least 60.8% of the pre-development flow pattern as determined using… This flow objective will 
be met on initialisation of the plans only and has been achieved by varying access arrangements 
for unregulated flows in the Border Rivers.” (NQBRIA 2008, p.8)  

In relation to low to moderate flows, the States agreed  

“to maintain or improve low to moderate flows in the Border Rivers by the:  

i) preservation of part of the tributary inflows to the Border Rivers through to Mungindi, 
during periods of regulated flow from 1 September to 31 March 

ii) protection of natural flows in the upper reaches of the Dumaresq River (Note: This same 
protection will also apply in the Severn/Macintyre and Barwon Rives from Goondiwindi to 
Mungindi) 

iii) protection of moderate flows in the Macintyre and Barwon Rivers from Goondiwindi to 
Mungindi.” 

Following the 2008 IGA, the NSW prepared the water sharing plan for Border Rivers unregulated 
river water sources. The plan, which commenced on 1 June 2012, provides for environmental 
flows in the unregulated rivers by establishing rules governing licenced take of water. Access 
rules normally prohibit the licensed take of water when flows are equal to or less than either the 
80th, 90th or 95th percentile flow volume as measured at a flow gauge. For all Border River 
unregulated river water sources, however, the plan provides environmental flows by prohibiting 
take of water whenever a flow is not visible in the vicinity of the pump site. This rule was adopted 
for one or more of the following reasons:  
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 there were no suitable flow reference points other than the pump site currently available,  

 streams flows intermittently,  

 this rule protects pools which are important for drought refuge, as well as domestic and 
stock water supplies, and/or 

 many licences have no current CTP condition and therefore it is necessary to ensure that 
there is an access condition set to protect a base level environmental flow. (DPI Water 
2012).  

The water sharing plan for the Border Rivers regulated river water sources commenced 1 July 
2009 and provides for environmental flows for Severn River below Pindari Dam. The following 
environmental flow rules are established by the plan:  

 a minimum daily release of 10 ML/day from Pindari Dam,  

 all inflows up to 50 ML/day shall be released from Pindari Dam in the months of 
September through May (transparent release),  

 all inflows up to 200 ML/day shall be released from Pindari Dam in the months of June 
through August (transparent release),  

 a stimulus flow shall be released from Pindari Dam between 1 August and 1 December if 
an inflow into Pindari Dam of greater than 1200 ML/day has occurred on any day 
between 1 April and 31 August,  

 4000 ML shall be reserved in Pindari Dam at the commencement of each water year for 
the stimulus flow, 

 unused stimulus flow may be carried over to the next water year; the balance of the 
stimulus reserve shall not exceed 8000 ML,  

 the transparent and stimulus releases shall be protected to the confluence of Frasers 
Creek and Severn River, which is approximately 20 km below Pindari Dam, and  

 during the period 1 September and 31 March of each water year, licencees are not 
permitted to take uncontrolled flow if take would result in a flow in the Barwon River at 
Mungindi of 100 ML/day or less.  

The rules aim to provide  

 a flow in the river that mirrors a naturally occurring hydrograph 

 add benefit to any translucency environmental health releases 

 targeted pre-season cues to fish breeding 

 regularly wet and inundate the interconnected riparian areas primarily in the river 
downstream of Pindari Dam to the confluence with Frazers Creek 

 an opportunity for more extensive stimulus flows in the system which will extend aquatic 
benefits further downstream into the known sites of significance to Holdfast (DPI Water, 
2013, p. 2).  

DPI Water monitored a stimulus flow release made from Pindari Dam in December 2012. The 
releases were primarily targeted for Severn River below Pindari Dam and had a secondary 
target of Macintyre River from the Severn River confluence to Mungindi Weir. Flow, temperature, 
biofilm scouring, stream bank and bed stability, fish and platypus were monitored during the 
release. (DPI Water 2013). The NSW Office of Water had also initiated a number of other 
environmental flow monitoring projects across the NSW Border Rivers, which are reported in 
NSW Office of Water 2011.  
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Photo 1-2. Macintyre Falls, Severn River, DPI Water 

1.3.4 Cap on diversions from Border Rivers 

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.  

Although annual diversions in the NSW Border Rivers were reported to the MDBMC for the 
period 1994-95 to 2011-12, a Cap on diversions was not established until 2009 following the 
2008 IGA (Independent Audit Group 2012). “The IGA limits each state to diversions resulting 
from 2002 levels of development…[and] is estimated to provide an end-of-system flow at 
Mungindi of around 61% of natural flow” (Independent Audit Group 2012, p. 29). For the 2011-12 
water year, the estimated plan limit for the NSW Border Rivers regulated rivers water sources 
based on 2002 levels of irrigation development was approximately 191 GL/year. Based on this 
Cap and estimated annual diversions, the Border Rivers valley had accumulated credits [excess 
of Cap over take] of 374 GL for the period 1997-98 to 2011-12 (Independent Audit Group 2012). 
The Cap on diversions was reflected subsequently in the Regulated River water sharing plan.  

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 
Basin water resources is reported in Transition Period Water Take Reports prepared by the 
Murray–Darling Basin Authority.7  

1.3.5 Border Rivers regulated river water sharing plan 

The Border Rivers regulated river water sharing plan, which commenced on 1 July 2009, was 
prepared in accordance with the IGA between New South Wales and Queensland. The plan 
establishes in law shares of water between the environment and consumptive purposes. Under 

                                                
7
 A the time of the publication of this report, the transition take reports were still in preparation.  
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the Water Management Act 2000, the sharing of water must firstly protect the health of the water 
source and its dependent ecosystems, followed by basic landholder rights. Amongst licensed 
water users, priority is then given to water utilities and licensed stock and domestic use, ahead 
of commercial purposes such as irrigation and industry. The plan also establishes rules which 
govern the buying and selling of water across the Border Rivers Regulated River Water Source.  

The plan was prepared through the Border Rivers Regulated River Management Committee. 
Members of the Committee were appointed by the Minister to recommend a water sharing plan 
for the NSW Border Rivers Regulated River Water Source. The Committee comprised 
representatives of a range of interest groups and government. The draft Plan was placed on 
public exhibition with submissions received during this period. The Committee then reviewed the 
Plan having regard to submissions received and submitted a final draft to the Minister. The 
Minister then made the final Plan with the concurrence of the Minister for Environment.  

Major elements of the plan include water for the environment, management of water take, 
access licence dealings, and rules governing approval and operation of water supply works. The 
plan includes rules for the identification, establishment and maintenance of planned 
environmental water and rules relating to adaptive environmental water. Adaptive environmental 
water is water that is committed by the conditions of an access licences for specified 
environmental purposes. Environmental water for the river sections from Pindari Dam to the 
junction of Severn River with the Dumaresq River was negotiated through the river management 
committee. Environmental water for the remainder of the NSW Border Rivers Regulated River 
Water Sources (Dumaresq River and Macintyre River below Severn River) is defined in the IGA. 
Water take in the regulated NSW Border Rivers is governed by long term average annual 
extraction limits. The limit on water take is the lesser of  

 the Basin Cap, which is long term average annual take which would occur under 1993-94 
levels of irrigation development and management rules and an allowance for an enlarged 
Pindari Dam, and  

 long term average annual take that would occur under 2001/2002 levels of irrigation 
development, the quantum of licence shares existing at the commencement of the plan 
and the application of the rules of the plan. 

Where long term average take exceeds the limit by 3 per cent or more, water available for take 
in subsequent years may be reduced to return take to the limit. Rules governing access dealings 
by and large relate to the buying and selling of licence shares and water allocations.  

Access licences of the same category may be traded, except where the dealing would increase 
the sum of supplementary shares upstream of the Macintyre and Dumaresq River junction that 
existed at the commencement of the plan. Water allocations may be traded with the exception of 
water allocations associated with supplementary licences.  

1.3.6 Border Rivers unregulated rivers water sharing plan  

The water sharing plan for the Border Rivers unregulated water sources commenced on 1 June 
2012. The plan establishes in law shares of water between the environment and the 
consumptive pool in the NSW Border Rivers unregulated rivers. Draft water sharing rules were 
prepared by the Border Rivers/Gwydir River Interagency Regional Panel. The Panel comprised 
representatives from the NSW Office of Environment and Heritage, and NSW Department of 
Primary Industries (Agriculture, Fisheries and Water). The Border Rivers-Gwydir Local Land 
Services/Catchment Management Authority was an observer on the panel.  

The risk and value of 13 unregulated river water sources were classified as either low, medium, 
or high following the macro planning approach for unregulated river water sources (NSW Office 
of Water, 2011a). Draft access (cease to take) and dealing (trade) rules were proposed by the 
IRP based on the risk and value assessment. The risk assessment guided the access rules, 
while the value assessment guided the trade rules. The draft Plan was placed on public 
exhibition with submissions received during this period. The Committee then reviewed the Plan 
having regard to submissions received and submitted a final draft to the Minister. The Minister 
then made the final Plan with the concurrence of the Minister for Environment.  
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The plan establishes a long term extraction limit equal to average annual extraction for the 
period 1993 to 1999 plus water requirements for domestic and stock rights. The dealing rules 
that govern the trade of shares and allocations prohibit trade into all water sources. Trades 
within water sources are generally permitted. Trading zones have been established, however, 
for a number of water sources for which specific rules apply that govern dealings between zones 
of each water source.  

In 2016, Water Sharing Plan for Tenterfield Creek Water Source 2004 was merged with the 
Border Rivers plan to reduce the quantum of plans and introduce consistency in water sharing 
across the Border Rivers water management area.  
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2 Regional setting 

2.1 Climate 
2.1.1 Rainfall 

The average annual rainfall across the Border Rivers plan area ranges from a high of 1000 mm 
on the eastern tablelands to less than 500 mm on the western plains (Figure 2-1). Figure 2-2 
indicates monthly rainfall averages for the tablelands (Tenterfield), western slopes (Pindari 
Dam), central plains (Boggabilla), and western plains (Mungindi). Precipitation is well distributed 
across the entire year for all districts, and has a marked seasonal pattern with higher rainfall 
during the spring and summer seasons, albeit less pronounced on the central and western 
plains (Figure 2-2). Autumn and winter seasons are considerably drier. Mean annual rainfall on 
the tablelands is 850.9 mm, 741.4 mm on the western slopes, 604.2 mm on the central plains, 
and 581.0 mm on the western plains (BOM, Climate Data Online, Monthly Rainfall).  

Climate change modelling for the Border Rivers Region [New England North West] (OEH 2014) 
predicts that rainfall in autumn will increase in the both the near future (2030) and the far future 
(2070) compared to “baseline” rainfall for the period 1990-2009. Winter rainfall is projected to 
decrease in the near future and summer rainfall is projected to decrease in the near future and 
far future.  

 

Figure 2-1. Average annual rainfall across the NSW Border Rivers WRPA 
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Figure 2-2. Average monthly rainfall for selected stations—NSW Border Rivers WRPA 

Source: Bureau of Meteorology Climate Data Online 

2.1.2 Evaporation 

Evaporation in the Border Rivers catchment has a strong south-east to north-west gradient 
across the NSW Border Rivers plan area (Figure 2-3). Average Class A pan evaporation varies 
from less than 1400 mm/year in the east, to over 2100 mm/year in the west. Evaporation is also 
very seasonal. At Boggabilla mean monthly evaporation during the summer months is around 
253 mm, which is 3.5 times the average monthly summer rainfall of 72.6 mm (Figure 2-4). The 
rate of evaporation during the winter months is around 82 mm per month compared to average 
monthly winter rainfall of 37 mm. 

 

Figure 2-3. Average annual evaporation across the NSW Border Rivers WRPA 
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Figure 2-4. Average monthly evaporation at Boggabilla 

Source: SILO Patched Point data 53004 Boggabilla Post Office, Dept. of Science, Information Technology and 

Innovation, QLD Government.  

2.1.3 Temperature 

Temperature has a distinct seasonal and geographical variation across the NSW Border Rivers 
WRPA. Temperatures on the tablelands vary from a summer daily average maximum of 27.1°C 
to a winter daily average minimum of 1.0°C. Temperatures on the western slopes vary from a 
summer daily average maximum of 31.5°C to a winter daily average minimum of 2.1°C. 
Temperatures on the central plains vary from a summer daily average maximum of 34 °C to a 
winter daily average minimum of 4.6°C, while on the western plains temperatures vary from a 
summer daily average maximum of 35.5°C to a winter daily average minimum of 4.7°C.  

Long term records indicate that temperatures in the region have increased since 1960. 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 2.2°C by 2070. The 
greatest change in temperature is predicted to occur during spring, increasing by 2.5°C by 2070. 
Minimum temperatures are projected to increase by 0.7°C by 2030 and by 2.3°C by 2070.  

The average number of hot days each year (above 35°C) across the plan area is currently 50 to 
60 days. This average is projected to increase by 10-20 days by 2030 and 40 more hot days per 
year by 2070. Across the region the average number of hot days per year is predicted to 
increase by 7 days within 10 years and 24 days within 60 years. The increases predicted are 
expected in summer, however, in the far future these increases are predicted to also occur in 
spring and autumn (OEH 2014). 

2.2 Land use 
Land use in the Border Rivers catchment is dominated by agriculture (Table 2-1, Figure 2-5). 
The most extensive agricultural industry is grazing and dry land cropping, which is distributed 
throughout the catchment. Irrigated agriculture (irrigated cropping, irrigated pastures, and 
irrigated horticulture) is a relatively minor land use, comprising approximately three per cent of 
total land use. Irrigation water is applied primarily to cotton production in the western region 
(Goondiwindi to Mungindi), cereals and fodder such as lucerne, and horticulture (olives and 
stone fruit) on the slopes east to Texas and Inglewood, and small scale perennial horticultural 
crops such as grapes, stone fruit, vegetables and apples on the ‘granite belt’ tablelands (EBC 
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2011, p. 9). Cotton dominates irrigated land use; 100,000 ha was under irrigation in 2005-2006 
compared to 5,000 ha for cereals and fodder, and 3,500 ha for horticulture (EBC 2011, p. 9). 
Cotton is grown in rotation with other summer crops such as sorghum, sunflowers and 
mungbeans. Severn River Nature Reserve, Torrington Conservation Park, Kings Plains National 
Park, Butterleaf National Park, and Washpool National Park are the larger conservation areas 
across the WRPA. Timber production occurs in numerous small sized state forests, Donny 
Brook, Forest Land, Butterleaf, Spirabo, Seven and Bebo state forests for instance.  

2.3 Topographic description 
The Border Rivers WRPA is an eastern headwaters catchment of the Murray–Darling Basin. The 
plan area can be divided into three main districts based on the topography and flow 
characteristics of the water sources; upland, midland and lowland. The upland areas cover the 
eastern extent of the Border Rivers WRPA, comprising the ranges and western foothills of the 
Great Dividing Range. This area is characterised by high and steep relief with elevations rising 
to 1,500 metres on the tablelands and falling to 500 metres in the lower foothills. The midland 
areas lie west of the foothills where the terrain grades into undulating hills around Ashford and 
Texas. West of these hills (the lowlands) the terrain becomes extensive floodplains across the 
south western region of the WRPA. These lowland flat alluvial plains are drained by a series of 
intermittent watercourses, the principal ones being Croppa Creek, Whalan Creek and Gil Gil 
Creek. The elevation across these plains rises to around 400 metres in the eastern extent falling 
to 150 metres at Mungindi.  

Table 2-1. Land use across the NSW Border Rivers WRPA 

Land Use  Area (ha) Share (%) 

Grazing modified pastures  4,456,717 36.55 

Dryland cropping 2,297,662 18.84 

Grazing native vegetation 1,953,693 16.02 

Other minimal use 1,407,173 11.54 

Nature conservation 613,985 5.03 

Production forestry 545,149 4.47 

Irrigated cropping 373,411 3.06 

Water 207,363 1.70 

Urban intensive uses 104,954 0.86 

Land in transition 79,514 0.65 

Rural residential and farm infra. 61,212 0.50 

Other protected areas including indigenous 
uses 

39,163 0.32 

Plantation forestry 29,347 0.24 

Mining and waste 9,716 0.08 

Irrigated pastures 8,637 0.07 
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Irrigated horticulture 3,228 0.03 

Intensive animal & plant production 2,061 0.02 

Dryland horticulture 1,873 0.02 

Regional total  12,194,858 100.00 

Source: Australian Bureau of Agricultural and Resource Economics and Sciences, Australian Land Use Profiles, North 

West NSW and Northern Tablelands May 2016
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Figure 2-5. Land use across the NSW Border Rivers WRPA 
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Figure 2-6. Sub-regions of the NSW Border Rivers WRPA  

2.4 Streamflow characteristics 
Approximately 50 active river gauges record flows on a continuous basis within the NSW Border 
Rivers WRPA. The majority of flow gauging occurs on the Macintyre, Severn, Beardy, Dumaresq 
and Barwon Rivers. Many of the gauges are located at major towns along the river and were 
established in the 1880s. Flows have been recorded for less than 100 years at Wallangra 
(Figure 2-7) and for over 100 years on the Macintyre River at Bogabilla and on the Barwon River 
at Mungindi (Figure 2-8 and Figure 2-9). Long term flows annual are generally steady as 
indicated by the trend lines, albeit increasing marginally over time (Figure 2-7, Figure 2-8 and 
Figure 2-9). 

The flow data suggests that the mean flow is skewed by the very large floods that have occurred 
during the period of record (Figure 2-7 and Figure 2-8). The two largest floods occurred in 1956 
and 1971. Total annual flows in 1956 reached 439,442 ML and 445,942 ML in 1971, a little 
under four times the average annual flow. Total annual flows are generally steady over the long 
term as indicated by the trend line, although a marginal increase over the long term is evident. 

Long term mean annual stream flows for the upper, middle and lower reaches of the Macintyre 
River are presented in Figure 2-7, Figure 2-8 and Figure 2-9. Mean annual flow in the upper 
reaches of the river at Wallangra vary considerably around the mean of 117,175 ML (Figure 
2-7). The high frequency of total annual flows below the long term average suggest that the long 
term average may be skewed by the periodic high flow and flood events over the period of 
record. The long term trend in total annual flow is generally steady as indicated by the trend line, 
albeit increasing marginally over the long term.  
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Photo 2-1. Severn Falls, DPI Water 

Annual flows are increasing marginally over the long term at Bogabilla, and to a greater degree 
than annual flows in the upper reaches.  

In the lower reaches of the river (Barwon River at Mungindi), flows vary considerably from year 
to year, with a slightly larger number of years when flow has been above the mean annual flow 
(Figure 2-9). Mean annual flow at Mungindi is 598,928 ML, a third less than the mean annual 
flow at Boggabilla.  

Figure 2-10 presents long term daily flows for Macintyre River at Bogabilla. Considerable 
variability in daily flows is evident as are the major floods of the 1950s and 1970s. Moderate to 
major floods occur frequently at an average frequency of every 5 to10 years. 

Figure 2-11 shows mean daily flows for key locations on unregulated and regulated rivers 
throughout the plan area. For rivers with multiple gauges, the gauges are listed in order of 
elevation; the first being located at the highest elevation. Table 2-2 shows that mean daily flow 
increases with increasing channel capacity for the Macintyre River between Inverell and 
Bogabilla, with an average daily flow of 2,463 ML at Bogabilla. Mean daily flow decreases 
downstream of Bogabilla due to transmission losses (high evaporation for example), reduced 
contribution of tributaries, and the presence of floodplain effluent anabranches (distributaries). 
Major distributaries include Croppa Creek, Whalan Creek, Gil Gil Creek, Boomi River and Little 
Weir River. Severn River is the highest relative yielding catchment across the NSW Border 
Rivers, yielding 1 ML of flow per 4.4 km2 in the headwaters at Fladbury, while Macintyre River 
upstream of Boomi Weir is the lowest yielding catchment, yielding 1 ML of flow per 50 km2 of 
catchment. Surface water flows in the Border Rivers provide approximately 5% of inflow of 
surface water for the Murray–Darling Basin (MDBA, 2017). 
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Table 2-2: Mean daily flow at selected unregulated and regulated rivers gauges 

 River gauge Regulation 
Catchme
nt area 
(km2) 

Mean daily 
flow (ML) 

Period of record 

 Macintyre River at Inverell Unregulated 726 154 1/01/1962 - 

 Macintyre River at Wallangra Unregulated 2,020 325 01/01/1937 - 

 Macintyre River at Holdfast Regulated 6,740 1064 01/01/1951 - 

 Macintyre River at Bogabilla Regulated 22,600 2463 01/01/1895 - 

 Macintyre River at Terrewah Regulated 23,400 1146 01/01/1985 - 

 Macintyre River at U/S Boomi 
Weir 

Regulated 24,000 480 01/01/1976 - 

 Macintyre River at Kanowa Regulated 26,000 676 01/01/1988 – 

 Barwon River at Mungindi Regulated 44,070 1631 01/12/1889 – 

 Severn River at Fladbury Unregulated 1,100 250 01/05/1967 – 

 Severn River at Strathbogie Unregulated 1,790 356 01/01/1974 – 

 Severn River at Ducca Marrin Regulated 2,138 357 01/01/2002 – 

 Severn River at Ashford Regulated 3,010 707 01/02/1934 – 

 The Mole River at Donaldson Unregulated 1,610 299 01/01/1969 – 

 Beardy River at Haystack Unregulated 866 142 01/09/1934 – 

 Ottleys Creek at Coolatai Unregulated 402 35 01/03/1967 – 

 Deepwater River at Bolivia Unregulated 505 115 01/03/1967 – 

 Dumaresq R. at Roseneath Regulated 5,550 982 01/03/1937 – 

 Dumaresq R. at U/S Bonshaw 
Weir 

Regulated 7,280 1,041 01/09/1934 – 

 Dumaresq R. at Glenarbon Weir Regulated 9,235 868 01/01/1996 – 
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Figure 2-7. Annual stream flow in the Macintyre River at Wallangra 

 

Figure 2-8. Annual stream flow in the Macintyre River at Boggabilla 
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Figure 2-9. Annual stream flow in the Barwon River at Mungindi 

 

Figure 2-10. Long term daily flows for Macintyre River at Boggabilla 
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Figure 2-11. High, medium and low daily flows across the NSW Border Rivers WRPA 
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Low, median and high daily flows for upland (The Mole River at Donaldson), midland (Macintyre 
River at Wallangra) and lowland (Gil Gil Creek at Weemalah) reaches of unregulated rivers in 
the Border Rivers WRPA are presented in Figure 2-11. High flows are represented by the 20th 
percentile flow, median (or middle value) by 50th percentile flows, and low flows are represented 
by 80th percentile flows. High flows in the upland reaches are more frequent in spring and 
summer, whereas in the midland reaches high flows are frequent across all seasons with the 
exception of Autumn. In the lowland reaches, frequent high flows are isolated to late summer. 
Seasonal variation in medium and low flows display a similar pattern across the Border Rivers 
albeit to a much lesser extent, particularly in the lower elevations of the catchment. 
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3 Environmental assets 

3.1 Parks and reserves 
Torrington State Conservation Area is the largest protected area in the catchment. The forests 
and woodlands of this scenic 300 km2

 reserve are scattered with granite rock outcrops, boulders 
and gorges. The reserve is an important conservation area for northern NSW as it is an 
uncleared east-west corridor that links the wet forests of the New England Tablelands with the 
drier woodlands of the North West Slopes. It provides habitat for 14 threatened animal species 
including the regent honeyeater, turquoise parrot, koala and spotted-tailed quoll (DECCW 
2010a).  

Sundown National Park, situated on the NSW-QLD border, around 70 km west of Tenterfield 
features steep gorges, and peaks rising from the Severn River to over 1,000 m in elevation. The 
area is predominately covered by native woodland gums that are habitat for over 150 species of 
birds (QLD DERM, 2012).  

Kwiambal National Park lies at the junction of the Macintyre and Severn Rivers. Features of the 
park include the highly sculptured granite gorges and waterfalls of the Macintyre River. The park 
covers over 71 km2 and protects regionally important box-ironbark woodlands that provide 
habitat for a range of threatened species including koalas, gliders (sugar, feather-tailed and 
squirrel) and bats.  

The Severn River Nature Reserve protects an area of 57 km2
 and is dissected by the deeply 

incised valley of the Severn River immediately upstream of Pindari Dam. The reserve features 
deep rocky gorges, rapids and large pools along the river. Eight different vegetation communities 
are found within the park including rough-barked apple, yellow box, ironbark, and teatree. These 
communities provide important habitat for threatened animal species including the koala, squirrel 
glider, glossy-black cockatoo, turquoise parrot, square-tailed kite, and large-footed Myotis 
(NPWS 2004).  

Kings Plains National Park is a rugged park in the upper catchment of the Severn River. A 
feature of the park is the pools, rapids and waterfalls on Kings Plains Creek. The park protects 
69 km2

 of open woodlands of ironbark, cypress pine, yellow box, stringybarks and apple box. 
The rare brush-tailed rock wallaby is found within the park, as are a number of threatened bird 
species including glossy black cockatoos, turquoise parrots and regent honeyeaters (DECCW 
2010b). 

3.2 Wetlands  
Kingsford et al 2003 mapped 108,800 hectares of wetlands in the Border Rivers and adjacent 
Moonie River catchment, covering around two per cent of the total catchment area. Nearly 
61,000 hectares of these wetlands are found in the NSW portion of the catchment. The majority 
are floodplain wetlands and woodlands associated with the watercourses of the western part of 
the catchment.  

One wetland complex south of Goondiwindi is listed as a nationally important wetland in the 
Directory of Important Wetlands in Australia (DEWHA 2010). Morella Lagoon, Pungbougal 
Lagoon and Boobera Lagoon are all found along a remnant channel of the previous course of 
Macintyre River. Boobera Lagoon is one of the few naturally permanent waterbodies in the 
Murray–Darling Basin. The lagoons are fringed by riparian woodland of river red gum and 
coolibah.  

Boobera Lagoon has significant Aboriginal heritage value, and is considered to be the most 
important Aboriginal site in south-eastern Australia (DEWHA 2010). The Gamilaraay (Kamilaroi) 
people consider the lagoon a resting place of the rainbow serpent Garriya. The site is estimated 
to contain millions of stone artefacts as well as scar trees and canoe trees. 
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Photo 3-1. Boobera Lagoon, MDBA, Arthur Mostead 

3.3 Environmental water requirements for the Border 
Rivers 

The Murray–Darling Basin Authority assessed the environmental water requirements for a single 
key “environmental asset” of the Border Rivers; “in channel flows” in the Barwon River below 
Mungindi. Although the floodplain network of anabranches of the lower reaches of the Border 
Rivers are of high ecological importance, the MDBA found that flows necessary to inundate 
these anabranches are not modified significantly by water resource development (MDBA, 2012a, 
p. 12). The assessed environmental water requirements informed the development of the 
environmentally sustainable level of take (ESLT) and a sustainable diversion limit (SDL) for the 
Border Rivers. The assessment also informed the determination of the quantum of water 
required by the environment over the long term to achieve a “healthy working Basin.” 

The assessment included the “specification of site-specific flow indicators to achieve site-specific 
ecological targets” (MDBA, 2012a). 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 
2012a). 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, 2012a). 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, bank full 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). 
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The findings of the MDBA are listed in Table 3-1. The table lists site specific ecological targets, 
site-specific flow indicators and event frequencies for the lower Border Rivers to protect the 
environmental health of the Border Rivers as recommended by the MDBA. ‘Without 
development’ refers to a situation without dams, irrigation areas etc. Baseline conditions refer to 
current levels of irrigation development and water supply works.  

Table 3-1. Estimated environmental water requirements—Lower Border Rivers 

 Site-specific flow indicators 
Without development 
and baseline event 
frequencies 

Site specific 
ecological targets 

Minimum 
flow rate 
required 
(ML/d) 

Minimum 
continuou
s duration 
(days) 

Timing  Frequency – 
proportion of years 
event required  

Proportion 
of years 
event to 
occur 
without 
developme
nt (%) 

Proportion 
of years 
event to 
occur with 
baseline 
developme
nt (%) 

Low 
uncertaint
y (%) 

High 
uncertaint
y (%) 

Flows supporting 

recruitment of 

native species 

Flows supporting 

ecosystem 

functions: 

longitudinal 

connectivity, 

transport of 

sediment, nutrient 

and carbon 

4,000 5 Oct - Dec 32 24 39 17 

4,000 5 Oct - Mar 59 45 74 33 

4,000 11 Min. 2 

events a 

year 

(summer/ 

autumn, 

winter/spri

ng)  

36 27 44 13 

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). 

3.4.1 Ecological values in the regulated river 

The instream value data for the Border Rivers WRPA from the HEVAE analysis is shown in 
Figure 3-1. Instream values across the NSW Border Rivers WRPA (dark green indicating highest 
value). Additionally, fish data from Murray–Darling Basin Sustainable Rivers Audit (Davies et al. 
2012) was analysed by NSW Fisheries to assess the distribution of threatened species, as well 
as identify areas of relative high fish biodiversity within the Border Rivers valley. While this is 
included in the HEVAE assessment, the results are also presented in Figure 3-2 and Figure 3-3. 
The results show a significant spread of threatened fish species and endangered ecological 
communities across the NSW Border Rivers. Eel-tailed catfish and Murray cod were widespread 
throughout the catchments, purple spotted gudgeons were mainly found in Tenterfield Creek, 
Mole and Beardy Rivers, while Silver perch was found in only one site. Fish biodiversity was 
highest in the downstream reaches of Tenterfield Creek and lowest in the southeast part of the 
Border Rivers headwaters.  
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Overall, the results show that most of the regulated river has medium to high ecological values. 
This is due to a number of factors including: 

 high fish diversity 

 presence of threatened fish species 

 large tracts of riparian vegetation and relatively undisturbed river reaches contributing to 
the provision of habitat and primary production (DPI Water, 2017b). 

3.4.2 Ecological values in the unregulated rivers 

Unregulated rivers in the following water sources have very high or high ecological value as 
assessed by HEVAE and relevant to alteration of flows: 

 Croppa and Whalan water source have high values due to high vital habitat scores; 

 Deepwater River has high naturalness values 

 Mole River has high diversity value 

 Tenterfield Creek has a high distinctiveness value.  
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Figure 3-1. Instream values across the NSW Border Rivers WRPA 
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Figure 3-2. Distribution of threatened fish species across the NSW Border Rivers WRPA 

Figure 3-3 Endangered ecological communities across the NSW Border Rivers WRPA 
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4 Water quality  

4.1 Background 
Basin Plan 2012 establishes risk assessment as a first step in the development of water 
resource plans. Risk assessment identifies those factors, and the likelihood of their occurrence, 
that may have a consequential bearing on the condition and availability of water in a water 
resource plan area. A critical element of risk assessment is the identification of those factors that 
may have a consequential bearing on the quality of water. DPI Water assessed the risks to 
quality of water necessary to sustain ecological health, irrigation use, town water supply, and 
recreation (DPI Water 2017a).  

Water quality is important to ecological processes and determines the overall condition of a 
waterway. Physical and chemical parameters such as temperature, pH, electrical conductivity, 
nutrients, turbidity and dissolved oxygen affect the biology and ecology of aquatic organisms, 
especially when outside tolerable levels (Watson et al. 2009). The Basin Plan establishes water 
quality targets and application zones for determining whether appropriate water quality 
objectives are being met.  

The Basin Plan sets salinity targets for water for irrigation. For the Northern Basin the target is 
that the 95th percentile does not exceed 957 µS/cm across a 10 year period. The Basin Plan also 
sets a target for the sodium absorption ratio for irrigation water. This is the value, which if 
exceeded, could cause soil degradation when that water is applied to land. This risk is not 
addressed in this assessment as adequate data is not yet available.  

Water utilities in NSW implement a risk-based approach to drinking water management to 
ensure a secure and safe drinking water supply. The Public Health Act 2010 and Public Health 
Regulation 2012 require water utilities develop and adhere to a Drinking Water Management 
System (DWMS) that takes a “multiple barrier approach” from catchment to tap. The DWMS 
addresses the elements of the Framework for Management of Drinking Water Quality (Australian 
Drinking Water Guidelines) and is a requirement of a water suppliers operating licence (NSW 
Ministry of Health, 2013). 

The objective for recreational water quality is to achieve a low risk to human health from water 
quality threats posed by exposure through ingestion, inhalation or contact during recreational 
use of Basin water resources. Blue-green algae or cyanobacteria are a type of microscopic, 
algae-like bacteria that inhabit freshwater, coastal and marine waters. Blue-green algae 
photosynthesise like plants and have similar requirements for sunlight, nutrients and carbon 
dioxide to grow and produce oxygen. Blue-green algae can increase to excessive levels if 
conditions are suitable and form visible ‘blooms’ that can adversely affect water quality. 

4.2 Water quality in the Border Rivers Water Resource 
Plan Area 

The following water quality parameters were considered by DPI Water: dissolved oxygen (DO), 
pH, salinity, nutrients, sediments and turbidity, algae, temperature, organic carbon and toxicants. 
DPI Water found that in relation to these parameters the condition of water quality in the NSW 
Border Rivers plan area varies generally from poor to good.  

Figure 4-1 provides an overview of water quality condition within the NSW Border Rivers WRP 
area. The map shows and assesses monitoring locations in the plan area using a water quality 
condition index (WaQI). The WaQI is a combined index for nutrients, pH, turbidity and dissolved 
oxygen. The index scores water quality data collected against targets listed in the Basin Plan. 
Specific indices were also included for thermal pollution, harmful algal blooms, and salinity for 
irrigation water.  
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Figure 4-1. Status of water quality across the NSW Border Rivers WRPA 

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

Changes to land use and natural river flows are the main causes of water quality problems within 
the catchment. Table 4-1 provides a summary of the status of water quality in the upland, 
midland and lowland regions of the plan area.  

Table 4-1. Quality of water across the NSW Border Rivers WRPA 

 Upland Midland Lowland 

Dissolved oxygen Frequently below the 
lower DO target limit.  

Mostly within target range.  Mostly within target 
range. Unpredictable 
during low flows. 

pH Generally elevated due 
to high levels of plant 
and algal growth. 

Mostly within target range. Mostly within target 
range. 

Salinity Low Generally low, with some 
tributaries having naturally-
occurring high readings 
during low flows (Frasers 
Creek, Macintyre River at 
Wallangra). 

Low 

Nutrients (nitrogen 
and phosphorus) 

High from the erosion 
of soils with naturally-
occurring high 
concentrations of 
nutrients. 

High in Macintyre River at 
Inverell and Wallangra due 
to erosion of soils with 
naturally-occurring high 
concentrations of nutrients, 
otherwise generally within 
target ranges. 

Mostly within target 
range. 
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Suspended 
sediments and 
turbidity 

Low, but can increase 
during high flows 
where there is bank 
erosion. 

Higher in the lower section 
of the zone. Peak 
concentrations occur during 
high flows caused by high 
levels of erosion from river 
banks. 

High 

Turbidity is elevated 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 

Rare Occur in Pindari Dam. 
Caused by still, clear, warm 
water and high level of 
nutrients.  

Algal blooms can occur 
during low flows in 
Boggabilla Weir and the 
Macintyre River at 
Mungindi. 

Thermal pollution Unknown Occurs in the Severn River 
up to 100 km below Pindari 
Dam during high releases. 
Generally localised effects 
downstream under normal 
operation.  

Rare 

 

The Basin Plan states that a water resource plan “must include a water quality management 
plan” that identifies key causes of water quality degradation, includes measures to address risks 
arising from water quality degradation, identifies water quality target values, and specifies 
measures to be undertaken to achieve water quality objectives. The risks to water quality that 
have been assessed for the Border Rivers plan are to be addressed in a water quality 
management plan, which shall be a component of the NSW Border Rivers water resource plan.  

  



Surface water resource description 

NSW Department of Industry | INT18/175362 | 34 

5 Riparian condition 
Riparian vegetation provides a critical connection between rivers and terrestrial ecosystems, 
controls river bank stability, mitigates runoff, influences instream processes, and provides habitat 
for a range of biota (Lovett and Price 2007). Leaf litter from riparian vegetation contributes to 
allochthonous energy sources in 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 metres are 
considered important to influencing good riparian condition (Jansen et al. 2003). An increase in 
the presence of large woody debris within rivers is correlated with an increase in riparian tree 
cover, reaching a maximum when tree cover reaches 60 per cent (Matheson and Thoms in 
prep). Large woody debris derived from the riparian zone is associated with primary control on 
geomorphic stability and habitat heterogeneity in rivers (Brooks and Brierley 2002; Treadwell et 
al. 2007). 

Changes to riparian vegetation reduce the geomorphic condition of rivers, and reductions in 
geomorphic condition from good to moderate are linked to reductions in macrophyte and 
macroinvertebrate assemblages (Brierley and Fryirs 2005, Chessman et al. 2006a). The 
abundance of freshwater mussels declines in river reaches where geomorphic condition is 
reduced (Jones and Byrne 2010).  

River Styles® recovery potential is synonymous with geomorphic condition. Recovery potential 
represents geomorphic stability and indicates the capacity of a stream to return to good 
condition or a realistic rehabilitated condition (Brierley and Fryirs 2005). Streams rated as 
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 5-1 and Figure 5-2 provide a general overview of riparian and geomorphic condition for 
the Border Rivers WRPA. Extensive areas of low to very low cover of native woody riparian 
vegetation occur in the upland areas (tablelands) of the NSW Border Rivers. High and very high 
coverage occurs in many areas of the western uplands and eastern midlands, particularly 
Beardy River and Mole River, and Severn River below Pindari Dam. Much of the western plains 
(lowlands) has medium to very low native woody riparian vegetation coverage. Boomi River, 
however, exhibits high to very high coverage, while extensive reaches of Macintyre River below 
Boggabilla exhibit medium coverage.  
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Photo 5-1. Macintyre River at Keetah Bridge, Michael Healey, DPI Water 

The potential for the Border Rivers to recover from human disturbance is indicated in Figure 5-2. 
Most of the river reaches across the central lowlands and southern midlands are of low to 
moderate recovery potential. Dumaresq River, the lower reaches of Whalan Creek and Boomi 
River, lengthy reaches of Macintyre River below Boggabilla and immediately upstream of Severn 
River, Severn River, and Mole River, and Beardy River are assessed as of high conservation 
value with regard to geomorphic condition, that is, the morphology of the river is in near natural 
and stable condition. Reaches of Macintyre River that are not of high conservation value, and 
significant reaches of Whalan Creek, Croppa Creek, and Ottley Creek are of moderate to high 
recovery potential.  
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Figure 5-1 Native riparian vegetation cover across the NSW Border Rivers WRPA 

 

Figure 5-2. Geomorphic recovery potential of streams across the NSW Border Rivers WRPA 
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6 River operations and management 

6.1 Storages and regulating structures 
The three largest storages in the Border Rivers catchment are Pindari Dam, Glenlyon Dam, and 
Coolmunda Dam (Table 6-1). Pindari Dam is owned and operated by WaterNSW. Glenlyon Dam 
is operated by SunWater on behalf of the owner, Dumaresq-Barwon Border Rivers Commission. 
Coolmunda Dam is owned and operated by SunWater. 

Pindari Dam has a height of 85 metres and a total operating capacity of 312 GL. The dam is 
situated on Severn River, approximately 22 km upstream of Ashford and 80 km north east of 
Inverell. Pindari Dam was completed in 1969. The dam was enlarged in 1995 to more than eight 
times its original size. The dam supplies regulated flows for irrigation, stock and domestic use, 
town water supplies and industrial use along Severn River and Macintyre River upstream of the 
junction with Dumaresq River. The dam provides town water for Ashford, Yetman, Boggabilla, 
Boomi and Mungindi, supports stock and domestic requirements to streams serviced by the 
Boomi River Trust, supplements NSW irrigators along the Border Rivers, and provides 
environmental flows. Releases of water from the dam are an energy source for a 5.5 megawatt 
hydroelectric power station operating on the dam (WaterNSW 2017). Error! Reference source not found. 
presents the daily storage levels for Pindari Dam for the period 1969-2017.  

Glenlyon Dam, (Pike Creek Reservoir), is located on Pike Creek, a tributary of Dumaresq River, 
5 km upstream of the Pike Creek Dumaresq River junction, Queensland. The dam lies between 
Texas QLD and Tenterfield NSW. The Dam was built in 1976 and has a storage capacity of 254 
GL, and provides regulated flows for the irrigation of grain and fodder crops in Queensland and 
New South Wales. Daily storage levels for the period 2010-2017 are presented in Figure 6-2. 

Coolmunda Dam, operated by SunWater, is located on Macintyre Brook, 13 km east of 
Inglewood Queensland. Macintyre Brook is a tributary of Dumaresq River. The dam was 
constructed in 1968 and has a height of 20m and length of 2,826m. Total operating capacity of 
the dam is 69 GL. The dam supplies regulated flows for irrigation, stock and domestic and town 
water supply.  

Table 6-1. Major headwater storages summary 

Storage River Capacity (ML) Purpose 
Nearest 
Town 

New South Wales     

Pindari Dam Severn River 312,000 Irrigation, town water Ashford 

Queensland     

Glenlyon Dam Pike Creek 261,000 Irrigation  Texas 

Coolmunda Dam Macintyre Brook 75,200 Irrigation, town water Inglewood 
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Figure 6-1. Daily storage volume Pindari Dam 1969-2017 

 

Figure 6-2. Daily storage volume Glenlyon Dam 2010-2017 

6.2 Other storages and regulators 
In addition to the major dams in the Border Rivers catchment, a number of weirs and regulators 
are located throughout the plan area, mostly for storage and re-regulation of water along the 
Dumaresq River and Macintyre River. Table 6-2 lists the structures. The location of these water 
supply works is shown in Figure 6-3. 
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Table 6-2. Weirs and regulators summary 

Weir River Nearest town 

Boggabilla Weir Macintyre Boggabilla 

Boomi Weir Boomi Boomi  

Bonshaw Weir Dumaresq Girraween 

Coomonga Weir Coomonga Creek  

Cunningham Weir Dumaresq Beebo 

Glenarbon Weir Dumaresq Beebo  

Goondiwindi Weir Macintyre Goondiwindi 

Mungindi Weir Barwon Mungindi 

Boomi Regulator Boomi Boomi 

Newinga Regulator 
Flood channel 
Barwon River to 
Weir River 

Boomi  

 

Figure 6-3. Location of major weirs across the NSW Border Rivers WRPA 
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6.3 Licensed water use 
6.3.1 Border Rivers regulated licence shares 

The Border Rivers catchment uses 4.4 per cent of all surface water diverted for irrigation in the 
Murray–Darling Basin (CSIRO 2007). Over 90 per cent of water for irrigation is taken from 
surface water sources in the Border Rivers. Following announcements of available water by DPI 
Water and the Border Rivers Commission, water from Pindari Dam and Glenlyon Dam are 
released to meet the needs of general security and high security irrigators, stock and domestic 
users, and town water supplies.  

A total of 388,058 ML of regulated river licence shares are held within the Border Rivers WRPA, 
(Table 6-3). Licences are located along the full length of the river (Figure 6-4). The majority of 
licence shares are held for either general security A and B class or supplementary irrigation 
purposes. 1800 unit shares are held for domestic and town water supply purposes, and 1200 
unit shares held for high security purposes.  

Table 6-3. Regulated river unit shares for the NSW Border Rivers WRPA 

Access licence category Total (ML) 

Domestic and Stock 1,205 

Local water utility 620 

Regulated river (general security A 
class) 

21,000 

Regulated river (general security B 
class) 

244,000 

Regulated river (high security) 1,233 

Supplementary water 120,000 

TOTAL 388,058 
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Figure 6-4. Distribution of regulated river licence shares—NSW Border Rivers WRPA 



Surface water resource description 

NSW Department of Industry | INT18/175362 | 42 

The assessment and allocation of water available in the Border Rivers regulated river follows a 
continuous accounting system. This system involves the establishment and operation of water 
accounts for each licence held in the water source. Accounts are credited with a water allocation 
at the commencement of and during the water year and debited as water is ordered and 
delivered for irrigation and other purposes. The total quantum of water that is available each 
water year for allocation to water accounts is the available water determination. The available 
water determination is measured as a percentage of a category of licence.  

Under this system all water determined to be available in storage at the commencement of and 
during each water year (the Minister’s announced available water determination) is allocated to 
licences in the following order of priority (DWE 2009a):  

1. Storage losses (evaporation and seepage) are kept topped up to provide a 12 month 
forward supply.  

2. Essential supplies (urban, stock and domestic, and high security water, including 
transmission losses in delivering it) are kept topped up to provide a 2 year forward 
supply.  

3. General security: 30 per cent of the volume committed to general security supply is set 
aside for transmission losses, and the remainder is distributed in proportion to individual 
licensed entitlement up to the limit of storage accounts of licence holders. General 
Security A Class licence holders must have received an equivalent allocation of 1 ML per 
share before any water can be allocated to General Security B Class licences holders.  

4. Supplementary water is permitted after other needs (environmental and supply to all 
other regulated river licences) have been met.  

Long term simulation modelling indicates that general security water A class water users at the 
commencement of the water year receive an allocation equivalent to 100 per cent of licence 
shares 95 per cent of the time (Figure 6-5). High security water users receive an allocation 
equivalent to 100 per cent of licence shares 100 per cent of the time (Figure 6-5). Come the end 
of the water year, general security water users receive a 100 per cent allocation 99 per cent of 
water years. General security B class water users at the commencement of the water year 
receive an allocation equivalent to 67 per cent of licence shares 50 per cent of water years 
(Figure 6-6). By the end of the water year, B class water users would have received in excess of 
107 % of licence shares 50 percent of the time.  

Observed available water for the five categories of licence in the Border Rivers is shown in 
Figure 6-7. For the water years from 2009-10 to 2015-16, domestic and stock licences, general 
security A, high security and local water utility licences received a yearly water allocation 
equivalent to either 100 per cent or greater than 100 per cent of share components. General 
security B licences received an allocation greater than 100 percent of licence shares in three of 
the seven years, and less than 40 percent in three years (Figure 6-7). These observations 
indicate that the regulated Border Rivers is a reliable water source relative to the total shares 
granted in the water source.  

The recent history of water orders (take) by licensees in the Border Rivers is presented in Figure 
6-8. For the period 2009-10 to 20015-16 average annual water use is 87,600 ML (excluding 
supplementary take). This compares to total licence shares, excluding supplementary shares, of 
268,000 ML, which when combined with high reliability, indicates that water allocations are being 
under-utilised, and that licence shares granted were in excess of shares required for the extent 
of irrigation at the time shares were granted. Figure 6-8 suggests that the majority of 
underutilisation lies with General security B class licences.  
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Figure 6-5. Water availability—regulated NSW Border Rivers (high & general security A class) 
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Figure 6-6. Water availability—regulated NSW Border Rivers (general security B class) 

 

Figure 6-7. Observed water availability for regulated NSW Border Rivers (AWD plus carryover) 
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Figure 6-8. Water usage in the regulated NSW Border Rivers WRPA 

6.3.2 Border Rivers unregulated entitlement 

Water users located on unregulated rivers within the Border Rivers plan area are authorised to 
take water by way of either a domestic and stock, local water utility, or an unregulated water 
access licence. Authorised water take is governed by conditions on the licence. The conditions 
derive from the rules of the water sharing plan for the Border Rivers unregulated rivers. 
Approximately 32,420.5 ML of licence shares have been granted that authorise take on 
unregulated rivers of the Border Rivers plan area (Table 6-4). The majority of these licences are 
located on the upper Macintyre River, The Mole River, Tenterfield Creek, and Croppa Creek and 
Whalan Creek (Figure 6-9). The majority of licences are applied to irrigated agriculture. Six per 
cent of total licence shares have been granted for town water supply purposes. Towns supplied 
include Glen Innes, Tenterfield, Deepwater, Yetman and Bonshaw. Water is also taken pursuant 
to a non-licensed basic landholder right for domestic and stock purposes. The water sharing 
plan estimates that these requirements are 6.23 ML per day.  

Table 6-4. Unregulated total unit shares for the NSW Border Rivers WRPA 

Access licence category Total (ML) 

Domestic and Stock 517.5 

Local water utility 2,014 

Unregulated  29,797 

Unregulated (high flow) 92 

TOTAL 32,420.5 
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Figure 6-9. Distribution of unregulated river licence shares—NSW Border Rivers 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 allocations. The temporary trade of water allocations was 
introduced in regulated systems in 1983-84 to facilitate business flexibility and optimise the 
benefits of water use to the NSW economy. Permanent trades (share trades) in regulated 
systems were introduced in 1989. 

Water sharing plans have 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 regulated river trades for the period 2005-06 to 2015-16 is shown in 
Figure 6-10. Variations between years are mostly related to climatic conditions and the volume 
of water available to different licence categories. The quantity of permanent trades has 
increased markedly over the period of record from under 10,000 unit shares in 2009-10 to over 
50,000 unit shares in 2015-16.  

The pattern of temporary regulated river trades for the period 2004-05 to 2015-16 is shown in 
Figure 6-11. Water allocations that are traded into water accounts (credits) of the Border Rivers 
Regulated River are shown as ‘assignments in’ on Figure 6-11. Water allocations that are traded 
out of accounts (debits) are shown as ‘assignments out’. ‘Net assignments out’ refers to the 
balance of assignments out after assignments in. Assignments include assignments between 
accounts for the Border Rivers and between accounts for Border Rivers and for other rivers. 
Trades out have exceeded trades in for the period of record; net trades out varying from under 
10,000 ML to over 25,000 ML.  

 

Figure 6-10. Permanent trades in the regulated NSW Border Rivers WRPA 
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Figure 6-11. Temporary trades in the NSW Border Rivers 

6.5 Planned and held environmental water 
Water sharing plans provide 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 an entitlement 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 Border Rivers in 2010/11, few additional shares were 
purchased thereafter, until 2015-16 when 2,563 unit shares were acquired. Total holdings 
presently are 2,983 unit shares (Figure 6-12), which comprise 1,683 unit shares of general 
security B licences and 1,300 unit shares of supplementary licences. The main holders of HEW 
licence shares are the Commonwealth Environmental Water Holder and the NSW Office of 
Environment and Heritage. Figure 6-12 indicates that the use of held environmental water is 
substantially below the sum of shares held. 269 ML of general security licence shares were used 
in 2012-13 and 29 ML in 2013-14. The use of HEW has been lower than the total shares held in 
most years (Figure 6-12).  
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Figure 6-12. Held environmental water shares and usage in the regulated NSW Border Rivers 
WRPA 

6.5.2 Planned environmental water 

Planned environmental water is the environmental share of water that is established by rules of 
a water sharing plan. In the regulated Border Rivers, planned environmental water rules include 
a transparent release, a stimulus flow and an end of system flow (see section 1.3.2). Figure 6-13 
compares releases of environmental water required under rules of the water sharing plan with 
actual environmental releases from Pindari Dam for the period 2009-10 through 2015-16. Actual 
release have exceeded required releases for all years of record. Required releases have ranged 
from 11,395 ML in 2014-15 to 32,174 ML in 2011-12, while actual releases were 29,261 ML and 
230,125 ML respectively. When planned environmental water releases are compared with held 
environmental water, releases of planned environmental water far exceed releases of held 
environmental water for the period of record.  

 

Figure 6-13. Releases of planned environmental water from Pindari Dam 2009-10 to 2015-16 
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