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1. Introduction 
The Basin Plan seeks to establish a sustainable and long-term adaptive management framework for 

Basin water resources, optimising the social, economic and environmental outcomes from the use of 

water resources, and improving water security for all users of Basin water resources. 

NSW is committed to preparing valley-scale Water Resource Plans (WRPs). Each WRP has several 

related documents that identify objectives and targets for environmental outcomes and explain in detail 

the various technical elements of water resource management. These are: 

 Water Sharing Plans (WSPs) 

 Long-term Water Plans (LTWPs) 

 Water Quality Management Plans (WQMPs) 

 Risk Assessments. 

To guide progress against the objectives sought by the Basin Plan, NSW has developed a monitoring, 

evaluation and reporting (MER) framework that helps coordinate activities conducted by multiple 

agencies. In this way, MER activities can deliver on specific agency requirements, and contribute to a 

broader understanding of water management and river and wetland health over time. 

The Basin Plan also requires MER to determine the contribution of water resource management to 

achieving environmental outcomes. This Murrumbidgee Surface Water Monitoring, Evaluation and 

Reporting Plan (the ‘MER Plan’) was designed to meet Basin Plan reporting requirements.  

The objectives and outcomes outlined in the WSPs and LTWPs are based on the four Basin-wide 

Environmental Watering Strategy (BWS) themes (i.e. connectivity, waterbirds, native vegetation and 

fish), implemented at a valley-scale. Both plans document objectives, targets and environmental 

watering requirements in the Murrumbidgee valley, and thus provide a framework for supporting 

sustainable water sharing, while maintaining river and wetland health. The Murrumbidgee objectives 

and targets also guide MER at the relevant WSP and LTWP scales, ensuring that the MER approach 

meets both adaptive management and reporting needs.  

This environmental MER Plan has been designed to monitor outcomes for WSPs, WQMPs and the 

LTWPs. This is achieved through the alignment of environmental objectives between the documents 

(Appendix A) and a risk-based approach to determining monitoring priorities.  

Please note that implementation of any MER program is dependent on having a defined, long-term 

budget. Given WSPs span a ten-year period, and LTWPs aim for a 10 to 20-year life span it is likely 

that budgets and priorities will change during this time. While effort will be made to maintain a MER 

program and report on environmental outcomes every five years, the ability to implement all aspects of 

this plan may be limited in future years. 

1.1 NSW MER activities 

This plan includes MER activities currently being conducted or planned by the Office of Environment 

and Heritage (OEH), Department of Industry-Water (DoI Water) and Department of Primary Industries-

Fisheries (DPIF). It also considers various Commonwealth-funded monitoring programs (e.g. Long-term 

Intervention Monitoring; LTIM). There are similar MER plans being developed for all other NSW Basin 

and coastal valleys. 

The MER Plan was developed according to the principles outlined in the NSW MER Framework to 

ensure consistency, collaboration (not duplication) and efficient MER implementation both within and 

between valleys, and across the main water resource management organisations in NSW government. 
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Using a consistent approach to conducting MER activities across valleys and organisations is also an 

efficient way of generating data that can be analysed at a range of spatial scales, from river reaches 

and individual wetlands, to water sources, valleys and basins. Hence, this plan is a customised valley-

specific surface water MER plan, developed as per the requirements of the Basin Plan reporting 

stipulations, and as part of coordinated input into the assessment of Basin-scale monitoring of 

outcomes from water resource management activities.  

As signatories to the Intergovernmental Agreement on Implementing Water Reform in the Murray 

Darling Basin 2013 (the IGA), Basin State Governments have agreed to implement pre-requisite policy 

measures (PPMs) by 30 June 2019. These measures aim to maximise the efficient use and beneficial 

outcomes derived from held environmental water (HEW), while ensuring that the access rights of other 

licensed water users are protected. PPMs include two options for managing HEW: 

1. ‘piggybacking’ is the ability to order water from a headwater storage during regulated and 
unregulated flow events. This can raise the height and reach of a flow 

2. ‘environmental flow reuse’ is the ability to credit environmental flows that are returned to the water 
source so that water can be used for downstream environmental use. 

PPMs will be implemented in NSW using rules in the WSPs and valley-specific Procedures Manuals. 

The approach to MER for the adaptive management of PPMs in the Murrumbidgee valley and Murray-

Lower Darling will be a collaboration across the NSW water resource management organisations. 

1.2 Summary of links to the Basin Plan 

This plan is designed to meet the Basin Plan requirements for monitoring water resources as outlined in 

the Basin Plan Sections 10.46, 13.14 and Schedule 12 Matters 8, 9, 12 and 19, and as guided by the 

Murray-Darling Basin Authority (MDBA) Basin Plan WRP Requirements Position Statement 10A 

Specifying Schedule 12 Water Resource Monitoring. 

Table 1 summarises where the Basin Plan requirements are addressed by this MER Plan, while Table 

2 indicates where another document will address the requirements. In general, this MER Plan: 

 provides the framework for collection, analysis and reporting on the critical information needed 

to determine whether and how the surface water plans (i.e. WSPs, LTWPs and WQMPs) are 

meeting their purpose, objectives and targets 

 guides and facilitates data collection and information provision that aligns with Basin Plan 

reporting timescales indicated in Schedule 12 (i.e. annual reporting for Matter 9, five-yearly 

reporting for Matter 8 and 18, and five-yearly and 10-yearly reviews) 

 ensures that NSW’s MER activities in the Murray-Darling Basin meet the Basin Plan 

requirements for accountability and transparency, to underpin learning and improvement 

 provides the principal mechanism to review and refine activities as part of an ongoing adaptive 

management process. 

Table 1: Basin Plan requirements and where each is addressed in this MER Plan. 

Basin Plan MER requirement Location of relevant information in this MER Plan 

Chapter 4, Part 
2, 4.03(3)(e) 

Identification and management of 
risks to Basin resources – 
Strategies to manage, or 
address, identified risks 

 Section 1.1 

 Section 3 

 Table 3 

Effective monitoring and evaluation of Basin 
Plan implementation is listed as a strategy to 
manage, or address, identified risks. 

This MER Plan was developed using a risk 
assessment and LTWP for the Murrumbidgee 
valley. 

Chapter 10, 
Part 10.46(1) 

Measuring and monitoring – 
Monitoring water resources 

 Section 3 

 Table 3 

This MER Plan specifies the monitoring that will 
enable NSW to fulfil its reporting obligations 
under section 13.14. 
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Basin Plan MER requirement Location of relevant information in this MER Plan 

 Page 10 This relates to Matters 8, 9, 12 and 19 in 
Schedule 12 of the Basin Plan. Table 3 (page 
10) lists these and summarises the monitoring.  

Chapter 13*, 
Part 2, 13.03(2) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 2, the 
Basin States must enable 
evaluations by collecting, 
analysing and reporting 
information (including data) in a fit 
for purpose manner 

 Section 3 This MER Plan summarises the program for 
monitoring and evaluating the effectiveness of 
the Basin Plan in the Murrumbidgee valley, for 
surface water. 

Section 3 provides specific detail on monitoring 
themes, and locations for MER activities. 

Chapter 13*, 
Part 2, 13.04(2) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 3, 
Basin States should report 
against matters in a manner 
which reflects the degree to 
which they are responsible for 
those matters 

 Section 5 Basin Plan NSW MER activities in the 
Murrumbidgee have been programmed to meet 
the specific requirements of Schedule 12 (i.e. 
matter, reporting period and reporting day). 

Chapter 13*, 
Part 2, 13.04(3) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 4, 
Monitoring and evaluation should 
be undertaken in the conceptual 
framework of program logic 

 Section 2 

 Figure 2 

 Figure 3 

 Figure 4 

A program logic for the Murrumbidgee WSP, 
water quality and LTWP are provided. 

Chapter 13*, 
Part 2, 13.04(4) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 5, 
Monitoring and evaluation 
findings should enable decision 
makers to use adaptive 
management 

 Section 1 

 Figure 1 

As findings, trends and outcomes are 
established via the MER, the WSP and LTWP 
objectives, risk assessment, and valley MER 
Plans will be re-evaluated, refined, in direct 
response to changes in condition of assets in the 
valley. This includes consideration of key threats 
and processes, and the most appropriate scale 
and scope of monitoring activities. 

Chapter 13*, 
Part 2, 13.04(5) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 6, 
Monitoring and evaluation should 
align existing State and 
Commonwealth programs to 
avoid duplication and improve 
these programs over time 

 Section 1.3 

 Figure 1 

This plan includes MER activities currently being 
conducted or planned by the OEH, and DPIF. It 
also considers various Commonwealth-funded 
programs (e.g. LTIM).  

Chapter 13*, 
Part 2, 13.04(6) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 7, The 
best available knowledge should 
be used where practicable to 
ensure credibility, transparency 
and usefulness of monitoring and 
evaluation findings 

 Section 1.3 

 Figure 1 

NSW has reviewed and updated existing MER 
programs, and is currently exploring 
opportunities to collaborate, and sensibly apply 
results from one valley or area to other areas. 

Chapter 13*, 
Part 2, 13.04(7) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 8, 
Basin States and the 
Commonwealth should 
collaborate on the technical and 
operational elements of 
monitoring and evaluation to build 
engagement and ownership 

 Section 1.1 NSW recognises the integral role the 
Commonwealth plays in monitoring the 
outcomes of water resource management 
activities in the Basin. This MER Plan seeks to 
build on existing relationships with the MDBA 
and CEWO, and continue to collaborate on joint 
MER activities (such as the LTIM program and 
the Joint Venture Monitoring and Evaluation 
Program etc.). 

Chapter 13*, 
Part 2, 13.04(8) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 9, A 
risk-based approach should be 

 Section 1.1 

 Section 3 

 Table 3 

The Risk Assessment for the Murrumbidgee 
Water Resource Plan Area (SW9) was used to 
define performance indicators and priority water 
sources for MER activities. 
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Basin Plan MER requirement Location of relevant information in this MER Plan 

used for investment in monitoring 
and evaluation 

Chapter 13*, 
Part 2, 13.04(9) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 10, 
Monitoring and reporting should 
be timely, efficient, cost-effective 
and consistent, and should 
supply the information needed for 
evaluation 

 Section 1.3 

 Section 4 

Water resource management MER activities in 
NSW have been designed to avoid duplication in 
effort, and maximise efficiency and cost-
effectiveness.  

Chapter 13*, 
Part 2, 
13.04(10) 

Program for monitoring and 
evaluating the effectiveness of 
the Basin Plan – Principle 11, 
There should be open access to 
information collected or used in, 
or generated by, monitoring and 
evaluation 

 Section 5 Data and information generated during MER 
activities will be subject to a standardised 
sharing, storage, quality assurance, 
maintenance, protection and release agreement, 
and made available on the NSW Government 
Open Data Portal. 

Schedule 12, 
Matter 8 

The achievement of 
environmental outcomes at an 
asset scale 

 Section 3 The Murrumbidgee LTWP identifies assets, 
functions and their objectives, consistent with 
the BWS. Appendix A in this MER Plan 
describes the links between the LTWP 
objectives and the WSP objectives.  

Schedule 12, 
Matter 9 

The identification of 
environmental water and the 
monitoring of its use 

 Section 3 The existing process of annual s71 Water Act 
2007 reporting using reporting templates 
responds specifically to Matters 9.1, 9.2, and 
9.3. 

This MER Plan complements this process, and 
may provide additional information and 
supporting evidence. 

Schedule 12, 
Matter 12 

Progress towards the water 
quality targets in Chapter 9 

 Section 3 

 Table 3 

Water quality objectives and monitoring activities 
are listed in Section 3 ‘Monitoring activities’. 
Appendix B stipulates the objectives related to 
strategies, management actions and plans. This 
includes objectives for water-dependent 
ecosystems, recreational water and salinity. 

These are the objectives listed in the WQMP. 

 

Table 2: Other Basin Plan MER requirements that are beyond the scope (of this MER Plan). 

Basin Plan MER requirement Location of relevant information 

Chapter 10, Part 
5, 10.24 

Interception activities – Monitoring impact 
of interception activities 

Interception activities are runoff dams, commercial 
plantations, mining activities, and floodplain harvesting. 
Monitoring relating to these activities is not explicitly 
covered in this environmental MER Plan. 

Chapter 10, Part 
10, 10.44 

Measuring and monitoring – Information 
relating to measuring take (water access 
entitlements) 

Murrumbidgee WRP Chapter 7.1. 

Chapter 10, Part 
10, 10.44 

Measuring and monitoring – Supporting 
measuring 

Murrumbidgee WRP Chapter 7.1. 

Chapter 11, Part 
3 

Critical human water needs – Monitoring, 
assessment and risk management 

Monitoring, assessment and risk management for critical 
human water needs are documented in DoI Water’s 
‘Extreme Events Management Plan’ 

Chapter 13, Part 
2, 13.03(2) 

Program for monitoring and evaluating the 
effectiveness of the Basin Plan – Principles 
to be applied: Principles of responsibility for 
monitoring and evaluating the effectiveness 
of the Basin Plan 

Principle 1 stipulates the MDBA responsibilities, and as 
such is not considered further in this document. 

Schedule 12, 
Matter 4 

The effectiveness of the management of 
risks to Basin water resources 

NSW annual reporting to the MDBA and the NSW 
WRP/WSP Implementation Plan. 
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Basin Plan MER requirement Location of relevant information 

Note though, that MER provides information to inform 
reporting for this Matter. 

Matter 10 The implementation of the environmental 
management framework (Part 4 of Chapter 
8) 

NSW annual reporting to the MDBA. 

Note though, that MER provides information to inform 
reporting for this Matter. 

Matter 13 The implementation, where necessary, of 
the emergency response process for 
critical human water needs. 

Incident Response Guide for this Water Resource Plan 
Area. 

Matter 14 The implementation of the water quality 
and salinity management plan, including 
the extent to which regard is had to the 
targets in Chapter 9 when making flow 
management decisions. 

NSW annual reporting to the MDBA. 

Note though, that MER provides information to inform 
reporting for this Matter. 

Matter 18 The efficiency and effectiveness of the 
operation of water resource plans, 
including in providing a robust framework 
under a changing climate 

NSW WRP/WSP Implementation Plan. 

Note though, that MER provides information to inform 
reporting for this Matter. 

Matter 19 Compliance with water resource plans The NSW Natural Resources Access Regulator prepares, 
publishes and implements risk-based compliance 
monitoring plans for the State, including for the Basin. 

1.3 The integrated NSW approach 

NSW has integrated several OEH, DoI Water and DPIF MER plans and strategies to create a 

coordinated approach to delivering Basin Plan and NSW regulatory and policy evaluation requirements. 

It capitalises on current MER programs (thereby retaining the best available scientific knowledge, 

evidence and analysis) to develop a new program that ensures credibility, transparency and usefulness 

of the findings (Figure 1). The coordinated approach consists of: 

 an overarching NSW MER Framework  

 OEH’s Healthy Inland Wetlands Environmental Water Program: Environmental MER Strategy, 

and the OEH Implementation Plan: NSW MDB Wetlands 

 the Guidelines for setting and evaluating plan objectives for water management (DPI 2017) 

 this Murrumbidgee Surface Water MER Plan 

 proposed cultural and socio-economic MER Plans 

 proposed Methods Manuals. 

For further information on alignment of objectives between the Basin Plan and NSW Basin Plan 

regulatory and policy evaluation requirements (i.e. the BWS, LTWP and WSP), please refer to 

Appendix A. 
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Figure 1: Interaction between NSW MER Plans, and drivers. 

2. Program logic 
Monitoring activities are driven by the environmental and water quality objectives for evaluating LTWP, 

WSP and WQMP effectiveness, efficiency and appropriateness. Figure 2, Figure 3, and Figure 4 depict 

the program logic developed for WSP, LTWP and WQMP objectives, the strategies (and underlying 

plan rules) to achieve them, and the performance indicators to monitor success and evaluate the plan’s 

effectiveness. Further detail on these is provided in Appendix B. 
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Figure 2: WSP ecological objective setting program logic for the Murrumbidgee Surface Water MER Plan.  
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Figure 3: Water quality objective setting program logic for the Murrumbidgee Surface Water MER Plan.     
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Figure 4: LTWP ecological objective setting program logic for the Murrumbidgee Surface Water MER Plan.  

3. Monitoring activities 
The program logic approach in the previous section informs where (in the Murrumbidgee valley) to 

undertake monitoring activities to investigate how water resource management activities: 

 protect and, where possible enhance the ecological condition of the water source and its water-

dependent ecosystems (i.e. instream, riparian and floodplain ecosystems) 

 maintain water quality conditions 

 support connectivity between water sources.  

The process included consideration of the current distribution of performance indicators, and 

identification of water sources where there are opportunities to conduct research and monitoring 

activities (as guided by the Risk Assessment for the Murrumbidgee Water Resource Plan Area). 

Environmental monitoring activities occur throughout the valley, and include investigations into the 

responses of fish, frogs, vegetation, macroinvertebrates and waterbirds to water resource management 

activities, as well as water quality, hydrology, and proposed dissolved organic carbon, and nutrients. 

Table 3 is a summary of monitoring activities per MER theme in the Murrumbidgee valley. These should 
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be read in conjunction with the program logic figures in the previous section, and Appendix B, to 

provide the links between monitoring activities, and monitoring objectives and strategies. 

Table 3: A summary of monitoring activities per MER theme, in the Murrumbidgee valley. 

MER theme Monitoring activities^ Project duration* 

River flows and 

connectivity: Extent, 

condition and diversity of 

refuge sites 

 Hydrologic monitoring of low flows and flow variability at 

identified refuge assets using selected gauges and remote 

sensing 

Ongoing* 

River flows and 

connectivity: Condition 

and extent of in-stream, 

floodplain and wetland 

habitats 

 Hydrologic monitoring of flow variability at selected gauges in 

water sources where water is managed 
Ongoing 

 Inundation extent mapping in the Lower Murrumbidgee Ongoing 

 Inundation extent monitoring/mapping all Murrumbidgee 

environmental watering sites  
2018-Ongoing 

 Development of eco-hydraulic models across the Murray-Darling 

Basin 
2018-2019 

River flows and 

connectivity: Dissolved 

organic carbon, nutrient 

transport and food webs 

 Results from the primary productivity project conducted by the 

MDBA-MDFRC Collaboration Project (MMCP) may provide 

transferable outcomes for this objective 

2018-2019 

Native vegetation: 

Condition and extent of 

native water-dependent 

vegetation communities 

 Extent assessed at intervals of five years or more via remote 

sensing in the Murrumbidgee valley 
Ongoing 

 Joint LTIM-OEH vegetation surveys in the Mid-Murrumbidgee 

and Lower Murrumbidgee wetlands 
Until 2021 

 Condition assessment using the Basin-wide vegetation stand 

condition tool 
Ongoing 

Waterbirds: Waterbird 

species richness, 

abundance and breeding 

 MDBA annual aerial surveys of sites in the Lower Murrumbidgee 2010-2019 

 Joint LTIM-OEH waterbird surveys the MIA, Mid-Murrumbidgee 

wetlands, Nimmie-Caira, North Redbank, South Redbank, 

Western lakes, Yanco & Billabong Creeks 

Ongoing 

 Event-based surveys of active breeding sites Subject to conditions 

Native fish: Native fish 

abundance, population 

structure, distribution and 

movement 

 Annual fish community sampling at 33 priority regulated and 

unregulated fish sampling zones. Metrics include population 

structure, recruitment, and distribution as prevalence. The fish 

monitoring data collection has been designed to inform the five-

yearly evaluation and reporting cycle 

2014-2020 

 DPIF undertake annual surveys at ten sites (boat electro-fishing 

and fyke nets) from Darlington Point to Carrathool in March 

under LTIM 

 DPIF conducts larval fish sampling during six sampling events 

annually six sites under LTIM. Sites are from Berembed to 

Carrathool 

 DPIF undertake assessment in 2014 (Year 1) and 2019 (Year 5) 

at 22 sites in the mid-Murrumbidgee catchment for LTIM 

 Charles Sturt University sampling in Murrumbidgee wetlands 

each watering season (Mid-Murrumbidgee, Lower 

Murrumbidgee, Nimmie-Caira and Redbank systems) for LTIM 

2014-2019 

 OEH survey of Golden perch populations in Yanga Lakes 2018-2019 

 NSW collaboration on genetics, natal origin (origin of birth) and 

growth dynamics with EWKR, LTIM and MMCP 
2015-2020 
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MER theme Monitoring activities^ Project duration* 

Other biota: Frog 

distribution and population 

structure 

 Surveys in the Mid-Murrumbidgee, Murrumbidgee and 

Coleambally Irrigation Areas and the Lower Murrumbidgee 

floodplain wetlands, complemented by SOS Southern Bell Frog 

monitoring  

Until 2021 

 Event-based surveys in response to environmental flows Until 2021 

Other biota: 

Macroinvertebrate 

community structure 

 Assessment of the impacts of flow on macroinvertebrates in fast 

flowing habitats in the Tumut tributaries and Murrumbidgee 

tributaries below Burrinjuck Dam 

 Regulated river sites for the effects of river regulation and cold 

water pollution on macroinvertebrate recruitment project 

2018-2020 

Water quality  Continuous sampling of salinity (EC) at 37 sites 

 Turbidity, total nitrogen, total phosphorus, dissolved oxygen and 

pH are sampled monthly at 26 sites 

 Continuous water temperature sampled at 39 permanent sites. 

Two of these sites are temporary 

 Cyanobacteria sampled in Blowering and Burrinjuck Dam. 

Samples are also collected downstream of each dam. Routine 

monitoring is also undertaken in key lowland weirs and 

recreational lakes 

Ongoing 

Other: tolerable risk 

evaluation, habitat 

assessment and 

sustainable water 

extraction 

 Seasonal monitoring of satellite data in unregulated water 

sources, focused on dry years, to monitor patterns of irrigated 

water compared to the total water entitlements in unregulated 

water sources 

Ongoing 

 Develop foundation data-sets for geomorphic, hydrologic and 

water quality aspects that influence ecological responses 
2018-2019 

 Assessment of LTAAEL volumes and whether the water in 

excess of the LTAAEL is sufficient to protect or enhance 

ecological condition 

2018-2019 

 Evaluating the influence of WSP rules (non-discretionary water) 

on the ability of discretionary water to deliver ecological 

outcomes 

2018-2019 

^ Specifying the number and location of sites in Table 3 does not preclude the addition, reduction or substitution of other sites 

in the valley in future. 

* ‘Ongoing’ projects are subject to changing funding arrangements. 

Figure 5 and Figure 6 depict the locations per theme for current NSW Government ecological, water 

quality and hydrologic monitoring sites, respectively. Please note that in relation to the environmental 

monitoring, specific sites occur in a zone, and only those sites are monitored, not the entire zone. 

The proposed NSW Methods Manuals will provide further detail on conceptual models, survey 

techniques, monitoring locations, data analysis techniques, reporting, collaborations and inter-agency 

coordination and reporting (frequency and type) for several themes. The data generated by any MER 

activity in the Murrumbidgee valley will contribute to re-working the conceptual models used to describe 

how biota respond to different flows.  

The CEWO has a short-term intervention monitoring program for fish and waterbirds in the 

Murrumbidgee valley. In addition, the Murrumbidgee is one of four priority research sites for the MDB 

Environmental Water Knowledge and Research project (EWKR). The EWKR research covers 

vegetation, fish, waterbirds and foodwebs, however not all themes involve on-ground research at all 

sites (http://www.environment.gov.au/water/cewo/catchment/Murrumbidgee/monitoring). 
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4. Evaluation 
Overall evaluation of water management is a systematic, evidence-based review of its success at 

protecting, maintaining, and/or improving environmental, social and cultural, and economic outcomes. 

This includes consideration of the operational efficiency and effectiveness of water resource 

management, and identification of factors that enable or act as barriers to achieving the desired 

outcomes of both the WSP and the LTWP. 
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Figure 5: NSW government current ecological monitoring zones per theme in the Murrumbidgee valley.         
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Figure 6: NSW government water quality and hydrologic monitoring sites in the Murrumbidgee valley.      
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WRP evaluation seeks to explain why a particular outcome occurred, whether and how well water 

resource management activities were implemented, what the outcomes were, and what should be done 

in future in light of the findings1. LTWP evaluation requires the evaluation of a single or integrated set of 

management actions using the quantitative measurement of selected performance indicators and their 

comparison against specified targets. This unambiguously identifies clear success or otherwise in 

achieving the expected outcomes and objectives. 

In the context of evaluating environmental outcomes in the Murrumbidgee valley, data from monitoring 

activities is analysed to determine whether the: 

 water sharing provisions in the WSP are sufficient to satisfy the WMAct 2000 requirements to 

protect, enhance and restore water sources, their associated ecosystems, ecological processes 

and biological diversity, and their water quality (Section 3) 

 WSP and Basin Plan are affecting water-dependent industries and communities 

 water management strategies developed to meet environmental objectives are effective in 

meeting ecological targets 

 approach adopted in this MER Plan provides timely and cost-effective information for adaptive 

management 

 conceptual models used to guide development of the experimental design and survey regime 

are appropriate 

 expected outcomes were achieved, and/or how WSP rules, and water delivery, contributed to 

those outcomes. 

In terms of a baseline, in theory, year one of the Basin Plan is the first year for monitoring, and all 

subsequent results will be compared against its results. However, in practice, sites and (to a lesser 

extent) indicators and methods were selected (in part) according to whether there is historic data that 

can be used to inform our understanding of freshwater-dependent asset condition and extent. 

Maximising the contribution of previous work is a key principle of the NSW MER Framework, whereby 

NSW agencies seek to build on the contribution of existing MER programs and historical data to 

improve efficiency and reduce duplication of effort. 

5. Reporting 
Reports on the findings of monitoring activities in the Murrumbidgee valley in relation to environmental 

outcomes will be customised to meet the requirements of Basin Plan Schedule 12 (Matters 8, 9 and 

12), and the specific phase in the planning cycle. Reporting frequency could be annual, five- or ten-

yearly, although this doesn’t preclude other analysis and reporting based on the most sensible 

response timescales for flow-dependent assets. A summary of the various reporting requirements, their 

frequency and next due dates is provided in Table 4. 

Table 4: Timing of various Basin Plan reporting requirements for the Murrumbidgee Surface Water MER 
Plan. 

Matter Frequency 

Schedule 12, Matter 8: The achievement of environmental outcomes at an asset scale Five-yearly 

Schedule 12, Matter 9: The identification of environmental water and the monitoring of its use Annual 

Schedule 12, Matter 12: Progress towards the water quality targets in Chapter 9 Five-yearly 

                                                 
1
 Refer to DPI 2017, Evaluation of NSW Water Sharing Plans for the Major Regulated Rivers in the Murray-Darling Basin for a full explanation 

of the recent NSW WSP evaluation approach, findings and recommendations. 
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Matter Frequency 

Schedule 12, Matter 14: The implementation of the water quality and salinity management 

plan, including the extent to which regard is had to the targets in Chapter 9 when making flow 

management decisions 

Annual 

Schedule 12, Matter 18: The efficiency and effectiveness of the operation of water resource 

plans, including providing a robust framework under a changing climate 

Five-yearly 

 

The NSW government has committed to providing government information to the public by authorising 

and encouraging the proactive public release of government information by agencies. Depending on the 

product this could include information and data publicly available free of charge on websites, through 

information centres, offices, libraries and public registers. Information and data can also be formally or 

informally requested. 

Data and information generated during future MER activities will be subject to a standardised sharing, 

storage, quality assurance, maintenance, protection and release agreement, and made available on the 

NSW Government Open Data Portal.  

6. References 
DPI (Department of Primary Industries) 2017. Evaluation of NSW Water Sharing Plans for the Major 

Regulated Rivers in the Murray-Darling Basin. NSW Department of Primary Industries, Water Resource 

Management Unit, Sydney.  
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Appendix A: Objective alignment between the BWS, LTWP and 

WSP 
BWS objective LTWP objective WSP Objectives Monitoring activity 

1) to maintain the current extent 

of non-woody vegetation 

2) by 2024, increased periods of 

growth for communities that 

closely fringe or occur within the 

main river corridors 

NV1: Maintain the extent and viability of 

non-woody vegetation communities 

occurring within channels 

NV2: Maintain or increase the extent and 

maintain the viability of non-woody 

vegetation communities occurring in 

wetlands and on floodplains 

Regulated (2) (a)(i) and Unregulated (2) (a)(i) 

WSPs: Protect and, where possible, enhance the 

recorded distribution or extent, and the population 

structure of, target ecological populations over the 

term of this Plan 

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains 

 Joint LTIM and NSW OEH vegetation 

surveys in the mid-Murrumbidgee 

and Lowbidgee 

 Hydrologic monitoring of flow 

variability at selected gauges  

 Inundation extent mapping in the 

Murrumbidgee valley 

1) By 2024 improved recruitment 

of trees within river red gum, 

black box and coolibah 

communities - in the long-term 

achieving a greater range of tree 

ages 

NV3: Maintain the extent and improve the 

condition of river red gum communities 

closely fringing river channels 

NV4: Maintain or increase the extent and 

maintain or improve the condition of 

native woodland and shrubland 

communities on floodplains: 

NV4a: River red gum forest 

NV4b: River red gum woodland 

NV4c: Black box woodland 

Regulated (2) (a)(i) and Unregulated (2) (a)(i) 

WSPs: Protect and, where possible, enhance the 

recorded distribution or extent, and the population 

structure of, target ecological populations over the 

term of this Plan 

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains 

 Extent assessed via remote sensing 

in the Murrumbidgee valley 

 Inundation extent mapping in the 

Murrumbidgee valley 

 Joint LTIM and NSW OEH vegetation 

surveys 

1) No decline in the condition of 

river red gum, black box and 

coolibah across the Basin 

2) By 2024, improved condition of 

river red gum in the 

Murrumbidgee, Murrumbidgee, 

Lower Darling, Murray, Goulburn–

Broken and Wimmera–Avoca 

3) By 2024, improvement in the 

NV3: Maintain the extent and improve the 

condition of river red gum communities 

closely fringing river channels 

NV4: Maintain or increase the extent and 

maintain or improve the condition of 

native woodland and shrubland 

communities on floodplains: 

NV4a: River red gum forest 

Regulated (2) (a)(i) and Unregulated (2) (a)(i) 

WSPs: Protect and, where possible, enhance the 

recorded distribution or extent, and the population 

structure of, target ecological populations over the 

term of this Plan 

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

 Extent assessed via remote sensing 

in the Murrumbidgee valley 

 Inundation extent mapping in the 

Murrumbidgee valley 

 Joint LTIM and NSW OEH vegetation 

surveys 
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BWS objective LTWP objective WSP Objectives Monitoring activity 

condition of lignum shrublands NV4b: River red gum woodland 

NV4c: Black box woodland 

NV4e: Lignum shrublands 

wetlands and floodplains 

1) Maintain the current extent of 

forest and woodland vegetation 

2) Maintain the current extent of 

extensive lignum shrubland areas 

within the Basin 

NV3: Maintain the extent and improve the 

condition of river red gum communities 

closely fringing river channels 

NV4: Maintain or increase the extent and 

maintain or improve the condition of 

native woodland and shrubland 

communities on floodplains: 

NV4a: River red gum forest 

NV4b: River red gum woodland 

NV4c: Black box woodland 

NV4e: Lignum shrublands 

Regulated (2) (a)(i) and Unregulated (2) (a)(i) 

WSPs: Protect and, where possible, enhance the 

recorded distribution or extent, and the population 

structure of, target ecological populations over the 

term of this Plan 

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains 

 Extent assessed via remote sensing 

in the Murrumbidgee valley 

 Inundation extent mapping in the 

Murrumbidgee valley 

 Joint LTIM and NSW OEH vegetation 

surveys 

1) Number and type of waterbird 

species present in the Basin will 

not fall below current 

observations 

WB1: Maintain the number and type of 

waterbird species 

Murrumbidgee Regulated WSP: (2) (b) Support 

environmental watering to contribute to the 

maintenance or enhancement of ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains within this water source, 

including the purposes outlined in the WSP 

(regulated WSP only) 

 MDBA Annual aerial surveys of sites 

in the Murrumbidgee valley  

 Annual spring ground surveys 
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BWS objective LTWP objective WSP Objectives Monitoring activity 

2) Breeding events (the 

opportunities to breed rather than 

the magnitude of breeding per se) 

of colonial nesting waterbirds to 

increase by up to 50 % compared 

to the baseline scenario 

3) Breeding abundance (nests 

and broods) for all of the other 

functional groups to increase by 

30-40 % compared to the 

baseline scenario, especially in 

locations where the Basin Plan 

improves over-bank flows 

4) Significantly improve waterbird 

populations in the order of 20-25 

% over baseline scenario with 

increases in all waterbird 

functional groups 

WB2: Increase total waterbird abundance 

across all functional groups 

WB3: Increase opportunities for non-

colonial waterbird breeding 

WB4: Increase opportunities for colonial 

waterbird breeding 

WB5: Maintain the extent and improve 

condition of waterbird habitats 

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains 

 MDBA annual aerial surveys of sites 

in the Murrumbidgee valley  

 Annual spring ground surveys 

 Event-based surveys of active 

breeding sites 

 Inundation extent mapping in the 

Murrumbidgee valley 

 Joint LTIM and NSW OEH vegetation 

surveys 

1) No loss of native species 

currently present within the Basin 

NF1: No loss of native fish species Regulated (2) (a)(i) and Unregulated (2) (a)(i) 

WSPs: Protect and, where possible, enhance the 

recorded distribution or extent, and the population 

structure of, target ecological populations over the 

term of this Plan 

 Annual fish community sampling 

 Hydrologic monitoring of low flows 

and flow variability at identified refuge 

assets  

2) Restored distribution and 

abundance to levels recorded 

pre-2007 for short-lived species 

3) Expanded distribution of key 

species and populations in the 

northern and southern Basin 

4) Significant increases in the 

distributions of key species in the 

southern Basin 

NF2: Increase the distribution and 

abundance of short to moderate-lived 

generalist native fish species 

NF3: Increase the distribution and 

abundance of short to moderate-lived 

floodplain specialist native fish species 

NF7: Increase the prevalence and/or 

expand the population of key short to 

moderate-lived floodplain specialist 

native fish species into new areas (within 

historical range) 

NF8: Increase the prevalence and/or 

Regulated (2) (a)(i) and Unregulated (2) (a)(i) 

WSPs: Protect and, where possible, enhance the 

recorded distribution or extent, and the population 

structure of, target ecological populations over the 

term of this Plan 

Regulated (2) (a)(ii) and Unregulated (2) (a)(ii) 

WSPs: Protect and, where possible, enhance the 

longitudinal and lateral connectivity within and 

between water sources to support target 

ecological processes 

 Annual fish community sampling 

 Hydrologic monitoring of low flows 

and flow variability at identified refuge 

assets 

 Hydrologic monitoring of flow 

connectivity between and within 

water sources  
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BWS objective LTWP objective WSP Objectives Monitoring activity 

expand the population of key moderate to 

long-lived riverine specialist native fish 

species into new areas (within historical 

range) 

NF9: Increase the prevalence and/or 

expand the population of key moderate to 

long-lived flow pulse specialists native 

fish species into new areas (within 

historical range) 

NF10: Increase the prevalence and/or 

expand the population of key moderate to 

long-lived diadromous native fish species 

into new areas (within historical range) 

1) Improved population structure 

of key species through regular 

recruitment 

2) Improved population structure 

(i.e. a range of size/age classes 

for all species and stable sex 

ratios where relevant) in key sites 

for long-lived species 

3) A 10-15 % increase of mature 

fish (of legal take size) for 

recreational target species 

(Murray cod and golden perch) in 

key populations 

NF4: Improve native fish population 

structure for moderate to long-lived flow 

pulse specialist native fish species  

NF5: Improve native fish population 

structure for moderate to long-lived 

riverine specialist native fish species 

NF6: A 25% increase in abundance of 

mature (harvestable sized) Golden perch 

and Murray cod 

Regulated (2) (a)(i) and Unregulated (2) (a)(i) 

WSPs: Protect and, where possible, enhance the 

recorded distribution or extent, and the population 

structure of, target ecological populations over the 

term of this Plan 

 Annual fish community sampling 

 Hydrologic monitoring of low flows 

and flow variability at identified refuge 

assets 

 Hydrologic monitoring of flow 

connectivity between and within 

water sources 

No specific equivalent BWS 

objective, but is consistent with 

achieving several other BWS 

expected outcomes 

EF1: Provide and protect a diversity of 

refugia across the landscape 

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains 

Regulated (2) (iii) and Unregulated (2) (a)(iii) 

WSPs: Protect and, where possible, enhance the 

water quality to support water dependent 

ecosystems and ecosystem functions within this 

 Hydrologic monitoring of low flows 

and flow variability at identified refuge 

assets 
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BWS objective LTWP objective WSP Objectives Monitoring activity 

water source 

No specific equivalent BWS 

objective, but is consistent with 

achieving several other BWS 

expected outcomes 

EF2: Create quality instream, floodplain 

and wetland habitat 

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains 

 Hydrologic monitoring of low flows 

and flow variability at identified refuge 

assets 

 Hydrologic monitoring of flow 

variability in water sources where 

water is managed 

 Inundation extent mapping in the 

Murrumbidgee valley 

 Development of ecohydraulic models 

across the Murray-Darling Basin 

 Hydrologic monitoring of flow 

connectivity between and within 

water sources at selected gauges  

1) Increased movement of key 

species 

2) Annual detection of species 

and life stages representative of 

the whole fish community through 

key fish passages; with an 

increase in passage of Murray 

cod, Trout cod, Golden perch, 

Silver perch, through key fish 

passages to be detected in 2019-

2024; compared to passage rates 

detected in 2014-2019 

EF3: Provide movement and dispersal 

opportunities for water-dependent biota 

to complete lifecycles and disperse into 

new habitats 

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains 

 Hydrologic monitoring of flow 

variability in water sources where 

water is managed 

 Inundation extent mapping in the 

Murrumbidgee valley 

 Hydrologic monitoring of flow 

connectivity between and within 

water sources at selected gauges  

No specific equivalent BWS 

objective, but is consistent with 

achieving several other BWS 

expected outcomes 

EF4: Support instream and floodplain 

productivity 

EF5: Support nutrient and carbon 

exchange along channels, and between 

channels and floodplains/wetlands 

Regulated (2) (a)(ii) and Unregulated (2) (a)(ii) 

WSPs: Protect and, where possible, enhance the 

longitudinal and lateral connectivity within and 

between water sources to support target 

ecological processes 

Regulated (2) (iii) and Unregulated (2) (a)(iii) 

WSPs: Protect and, where possible, enhance the 

water quality to support water dependent 

ecosystems and ecosystem functions within this 

 Hydrologic monitoring of flow 

connectivity between and within 

water sources at selected gauges 

 Results from the primary productivity 

project conducted by the MDBA-

MDFRC Collaboration Project 

(MMCP) may provide transferable 

outcomes for this objective 
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BWS objective LTWP objective WSP Objectives Monitoring activity 

water source  

Murrumbidgee Regulated WSP: (2) (b) support 

environmental watering in the water source to 

contribute to maintaining or enhancing ecological 

condition in streams, riparian zones, dependent 

wetlands and floodplains 

No specific equivalent BWS 

objective, but is consistent with 

achieving several other BWS 

expected outcomes 

EF6: Support groundwater conditions to 

sustain groundwater-dependent biota 

Equivalent objectives will be listed in the following 

Alluvium Water Resource Plans:  

GW6 NSW Murray-Darling Basin Porous Rock 

GW8 Murray Alluvium 

GW9 Murrumbidgee Alluvium 

GW11 NSW Murray-Darling Basin Fractured Rock 

See NSW Groundwater MER Plan 

1) To keep base flows at least 60 

% of the natural level 

2) A 30 % overall increase in 

flows in the River Murray: from 

increased tributary contributions 

from the Murrumbidgee, 

Goulburn, Campaspe, Loddon 

and Lower Darling catchments 

collectively 

3) A 30-60 % increase in the 

frequency of freshes, bank-full 

and lowland floodplain flows in 

the Murray, Murrumbidgee, 

Goulburn-Broken and 

Condamine-Balonne catchments 

EF5 Support nutrient and carbon 

exchange along channels, and between 

channels and floodplains/wetland 

EF7: Increase the contribute of flows into 

the Murray and Barwon-Darling from 

tributaries 

Regulated (2) (a)(ii) and Unregulated (2) (a)(ii) 

WSPs: Protect and, where possible, enhance the 

longitudinal and lateral connectivity within and 

between water sources to support target 

ecological processes 

 Results from the primary productivity 

project conducted by the MDBA-

MDFRC Collaboration Project 

(MMCP) may provide transferable 

outcomes for this objective 

 Hydrologic monitoring of flow 

connectivity between and within 

water sources at selected gauges 

No specific equivalent BWS 

objective, but is consistent with 

achieving several other BWS 

expected outcomes 

OS1: Maintain species richness and 

distribution of flow-dependent frog 

communities 

No specific WSP objective, but native frogs are 

listed as target ecological populations for objective 

(2) (a) (i) in both the Regulated and Unregulated 

WSP 

 Frog surveys undertaken in the 

Murrumbidgee, and Murrumbidgee 

and Coleambally Irrigation Areas. 

These are complemented by SOS 

Southern Bell Frog monitoring 

No specific equivalent BWS OS2: Maintain successful breeding No specific WSP objective, but native frogs are  Event-based surveys in response to 
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BWS objective LTWP objective WSP Objectives Monitoring activity 

objective, but is consistent with 

achieving several other BWS 

expected outcomes 

opportunities for flow-dependent frog 

species 

listed as target ecological populations for objective 

(2) (a) (i) in both the Regulated and Unregulated 

WSP 

environmental flows 

No specific equivalent BWS 

objective, but is consistent with 

achieving several other BWS 

expected outcomes 

OS3a: Maintain or increase proportion of 

wetland sites occupied by the threatened 

southern bell frog 

No specific WSP objective, but native frogs are 

listed as target ecological populations for objective 

(2) (a) (i) in both the Regulated and Unregulated 

WSP 

 Event-based surveys in response to 

environmental flows 

1) No loss of, or degradation in 

recruitment and populations of 

macroinvertebrates  

2) There are improvements in 

recruitment and populations of 

macroinvertebrates 

No specific equivalent LTWP objective, 

but is consistent with achieving several 

other LTWP objectives 

No specific WSP objective, but 

macroinvertebrates are listed as target ecological 

populations for objective (2) (a) (i) in the 

Unregulated WSP 

 Assessment of the impacts of flow on 

macroinvertebrates in fast flowing 

habitats 

 Regulated river sites for the effects of 

river regulation and cold water 

pollution on macroinvertebrate 

recruitment project 
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Appendix B: Murrumbidgee surface water environmental and 

water quality objectives and strategies 

i. WSP environmental objectives and strategies 

Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

Native Fish 

Relevant WSP targeted environmental objectives: 

 Protect and, where possible, enhance the recorded distribution or extent, and the population structure of, target ecological populations over the term of this Plan. 

(Target ecological populations include high diversity hotspots and significant habitat for native fish.) 

 Protect and, where possible, enhance the longitudinal and lateral connectivity within and between water sources to support target ecological processes (Target 

ecological processes include Fish movement across significant barriers.) 

1) Southern pygmy perch 

2) Southern purple-spotted 

gudgeon  

3) Eel-tailed catfish  

4) Trout cod  

5) Silver Perch 

6) Murray cod  

7) Flathead galaxias 

8) Macquarie perch 

9) Murray crayfish  

1) Protect low flow habitats from 

accelerated rates of drying 

1) Cease / commence to pump rules for streams  Murrumbidgee Unregulated 

Water Sharing Plan 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Long Term 

Watering Plan 

 Murrumbidgee Annual 

Environmental Water Plans 

2) Cease / commence to pump rules for in-stream and off-

river pools 

3) Strategic use of environmental water allowances (EWA1, 

EWA2, EWA3) as directed by the Environmental Water 

Advisory Group (EWAG) 

4) Strategic use of environmental water allowance (EWA) 

(and relevant held environmental water licences) as guided 

by the LTWP 

2) Protect pools in streams, 

wetlands, lagoons and floodplains 

within the WRP area during dry 

periods 

1) Cease-to-pump rules on streams during low or zero flow 

conditions to prevent loss or deterioration of low flow habitats 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Murrumbidgee Regulated Water 

Sharing Plan 
2) Planned Environmental Water (minimum daily flow) in the 

Murrumbidgee River at Balranald gauge (410003). 

3) Planned Environmental Water (minimum daily flow) in 

Billabong Creek at Darlot gauge (410134) 

4) Translucency and transparency rules maintain minimum 

flows and natural flow variability between April and October 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

3) Protect important lagoons and 

wetlands within the WRP area 

1) Cease / commence to pump rules for streams  Murrumbidgee Unregulated 

Water Sharing Plan 

2) Cease / commence to pump rules for in-stream and off-

river pools 

3) Restrict construction of in-river dams on 3rd order or 

higher streams 

4) Trade limits or prohibitions between surface water plan 

areas, water sources, and management zones to manage 

entitlement growth 

4) Protect the connectivity between 

the regulated water source and 

downstream connected water 

sources of the WRP area 

1) Planned Environmental Water (minimum daily flow) in the 

Murrumbidgee River at Balranald gauge (410003). 

 Murrumbidgee Regulated Water 

Sharing Plan 

2) Planned Environmental Water (minimum daily flow) in 

Billabong Creek at Darlot gauge (410134) 

5) Protect tributary flows within the 

WRP area as they move from the 

unregulated water source into the 

regulated river water source 

1) Cease / commence to pump rules for streams  Murrumbidgee Unregulated 

Water Sharing Plan 

6) Protect a portion of high flow 

events in the Murrumbidgee WRP 

area 

1) Planned Environmental Water (Transparent) releases from 

Blowering Dam. 

 Murrumbidgee Regulated Water 

Sharing Plan 

2) Planned Environmental Water (Transparent and 

Translucent) releases from Burrinjuck Dam 

7) Provide discretionary 

environmental watering events in 

the regulated river and 

downstream unregulated river 

sections of the WRP area 

1) Strategic use of environmental water allowances (EWA1, 

EWA2, EWA3) as directed by the Environmental Water 

Advisory Group (EWAG) 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Annual 

Environmental Water Plans 

 Murrumbidgee Long Term 

Water Plan 

2) Strategic use of environmental water allowance (EWA) 

(and relevant held environmental water licences) as guided 

by the LTWP 

8) Manage environmental water to 

meet flow targets specified in the 

Murrumbidgee LTWP 

1) Strategic use of environmental water allowances (EWA1, 

EWA2, EWA3) as directed by the Environmental Water 

Advisory Group (EWAG) 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Long Term 

Watering Plan 
2) Coordinate release of environmental water allowance 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

(EWA) and held environmental water with natural flow events  Murrumbidgee Annual 

Environmental Water Plans 
3) CEWH and NSW OEH held environmental water 

entitlements are discretionally used for environmental flow 

outcomes 

9) Protect the regulated river 

sections of the WRP area from 

rapid increases and decreases in 

flow following releases from 

Burrinjuck & Blowering dams 

1) Rates of change to storage release protocol  Murrumbidgee Regulated Water 

Sharing Plan 

 WaterNSW Burrinjuck & 

Blowering Dam Water Supply 

Work Approval 

10) Limit consumptive water 

extractions in the WRP area to the 

predefined share of available water 

1) Reserve all water above the long-term average annual 

extraction limit (LTAAEL) for the environment as PEW 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Water Take Measurement and 

Metering Policy 

 Water Management 

Amendment Act 2018 

 Water Metering Regulation (in 

prep) 

2) Available Water Determinations (AWD) adjust extractive 

use according to water availability 

3) Sustainable Diversion Limits 

4) Require all take to be licensed except for BLR or where a 

policy indicates otherwise 

5) Extraction limits for individual extractors and associated 

accounting provisions to manage extraction at the extraction 

point 

6) Compliance with individual extraction limits 

7) Trade limits or prohibitions between surface water plan 

areas, water sources, and management zones to manage 

entitlement growth 

8) Prohibit trade between surface water and groundwater 

sources 

11) Implement the WQM Plan for 

the WRP area 

1) Refer to the WQM Plan for detailed listing  NSW Cold Water Pollution 

Strategy 

 Water Quality Management 

Plan for the Murrumbidgee 

WRP area 

 Basin Salinity Management 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

Strategy 

12) Protect the environment from 

changes in flow attributable to 

growth in BLR extractive use, farm 

dam interception, plantation 

forestry interception and climate 

change 

1) Require farm dams with a capacity above the maximum 

harvestable right dam capacity (MHRDC) to be licensed and 

comply with extraction limits 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Plantation Forestry Policy 

 Plantations and Reafforestation 

Act 1999 (PRA) 

 Plantations and Reafforestation 

(Code) Regulation 2001 

2) Ongoing risk monitoring to determine impact of future 

expansion of forest plantations at local and regional scales 

3) Limit growth in BLR when a land holding is subdivided and 

there is high hydrological stress on the river or aquifer 

4) Reserve all water above the long-term average annual 

extraction limit (LTAAEL) for the environment as PEW. 

5) Available Water Determinations (AWD) adjust extractive 

use according to water availability. 

6) Sustainable Diversion Limits 

Native Vegetation 

Relevant WSP targeted environmental objectives: 

 Protect and, where possible, enhance the recorded distribution or extent, and the population structure of, target ecological populations over the term of this Plan  

 Protect and, where possible, enhance the longitudinal and lateral connectivity within and between water sources to support target ecological processes 

1) River red gum woodland 

2) Black box woodland 

3) Lignum shrubland 

4) Menindee nightshade 

5) Montane Peatland & Swamp 

EEC 

1) Protect low flow habitats from 

accelerated rates of drying 

1) Cease / commence to pump rules for streams  Murrumbidgee Unregulated 

Water Sharing Plan 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Long Term 

Watering Plan 

 Murrumbidgee Annual 

Environmental Water Plans 

2) Cease / commence to pump rules for in-stream and off-

river pools 

3) Strategic use of environmental water allowances (EWA1, 

EWA2, EWA3) as directed by the Environmental Water 

Advisory Group (EWAG) 

4) Strategic use of environmental water allowance (EWA) 

(and relevant held environmental water licences) as guided 

by the LTWP 

2) Protect pools in streams, 

wetlands, lagoons and floodplains 

within the WRP area during dry 

periods 

1) Cease-to-pump rules on streams during low or zero flow 

conditions to prevent loss or deterioration of low flow habitats 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Murrumbidgee Regulated Water 

Sharing Plan 
2) Planned Environmental Water (minimum daily flow) in the 

Murrumbidgee River at Balranald gauge (410003). 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

3) Planned Environmental Water (minimum daily flow) in 

Billabong Creek at Darlot gauge (410134) 

4) Translucency and transparency rules maintain minimum 

flows and natural flow variability between April and October 

3) Protect important lagoons and 

wetlands within the WRP area 

1) Cease / commence to pump rules for streams  Murrumbidgee Unregulated 

Water Sharing Plan 
2) Cease / commence to pump rules for in-stream and off-

river pools 

3) Restrict construction of in-river dams on 3rd order or 

higher streams 

4) Trade limits or prohibitions between surface water plan 

areas, water sources, and management zones to manage 

entitlement growth 

4) Protect the connectivity between 

the regulated water source and 

downstream connected water 

sources of the WRP area 

1) Planned Environmental Water (minimum daily flow) in the 

Murrumbidgee River at Balranald gauge (410003). 

 Murrumbidgee Regulated Water 

Sharing Plan 

2) Planned Environmental Water (minimum daily flow) in 

Billabong Creek at Darlot gauge (410134) 

5) Protect tributary flows within the 

WRP area as they move from the 

unregulated water source into the 

regulated river water source 

1) Cease / commence to pump rules for streams  Murrumbidgee Unregulated 

Water Sharing Plan 

6) Protect a portion of high flow 

events in the lower Murrumbidgee 

WRP area 

1) Planned Environmental Water (Transparent) releases from 

Blowering Dam. 

 Murrumbidgee Regulated Water 

Sharing Plan 

2) Planned Environmental Water (Transparent and 

Translucent) releases from Burrinjuck Dam 

7) Provide discretionary 

environmental watering events in 

the regulated river and 

downstream unregulated river 

sections of the WRP area 

1) Strategic use of environmental water allowances (EWA1, 

EWA2, EWA3) as directed by the Environmental Water 

Advisory Group (EWAG) 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Annual 

Environmental Water Plans 

 Murrumbidgee Long Term 

Water Plan 

2) Strategic use of environmental water allowance (EWA) 

(and relevant held environmental water licences) as guided 

by the LTWP 

8) Manage environmental water to 1) Strategic use of environmental water allowances (EWA1,  Murrumbidgee Regulated Water 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

meet flow targets specified in the 

Murrumbidgee LTWP 

EWA2, EWA3) as directed by the Environmental Water 

Advisory Group (EWAG) 

Sharing Plan 

 Murrumbidgee Long Term 

Watering Plan 

 Murrumbidgee Annual 

Environmental Water Plans 

2) Coordinate release of environmental water allowance 

(EWA) and held environmental water with natural flow events 

3) CEWH and NSW OEH held environmental water 

entitlements are discretionally used for environmental flow 

outcomes 

9) Protect the regulated river 

sections of the WRP area from 

rapid increases and decreases in 

flow following releases from 

Burrinjuck & Blowering dams 

1) Rates of change to storage release protocol  Murrumbidgee Regulated Water 

Sharing Plan 

 WaterNSW Burrinjuck & 

Blowering Dam Water Supply 

Work Approval 

10) Limit consumptive water 

extractions in the WRP area to the 

predefined share of available water 

1) Reserve all water above the long-term average annual 

extraction limit (LTAAEL) for the environment as PEW 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Water Take Measurement and 

Metering Policy 

 Water Management 

Amendment Act 2018 

 Water Metering Regulation (in 

prep) 

2) Available Water Determinations (AWD) adjust extractive 

use according to water availability 

3) Sustainable Diversion Limits 

4) Require all take to be licensed except for BLR or where a 

policy indicates otherwise 

5) Extraction limits for individual extractors and associated 

accounting provisions to manage extraction at the extraction 

point 

6) Compliance with individual extraction limits 

7) Trade limits or prohibitions between surface water plan 

areas, water sources, and management zones to manage 

entitlement growth 

8) Prohibit trade between surface water and groundwater 

sources 

11) Protect the environment from 

changes in flow attributable to 

growth in BLR extractive use, farm 

1) Require farm dams with a capacity above the maximum 

harvestable right dam capacity (MHRDC) to be licensed and 

comply with extraction limits 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Plantation Forestry Policy 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

dam interception, plantation 

forestry interception and climate 

change 

2) Ongoing risk monitoring to determine impact of future 

expansion of forest plantations at local and regional scales 

 Plantations and Reafforestation 

Act 1999 (PRA) 

 Plantations and Reafforestation 

(Code) Regulation 2001 
3) Limit growth in BLR when a land holding is subdivided and 

there is high hydrological stress on the river or aquifer 

4) Reserve all water above the long-term average annual 

extraction limit (LTAAEL) for the environment as PEW. 

5) Available Water Determinations (AWD) adjust extractive 

use according to water availability. 

6) Sustainable Diversion Limits 

Carbon and Nutrient Pathways 

Relevant WSP targeted environmental objective: 

 Protect and, where possible, enhance the longitudinal and lateral connectivity within and between water sources to support target ecological processes 

 Target ecological processes include carbon and nutrient transport pathways, which are the connected networks of streams, riparian zones, floodplains and wetlands 

that transport dissolved and suspended organic material and nutrients. 

1) Terrestrial-derived 

(allochthonous) dissolved 

organic carbon (DOC) 

concentrations 

2) Dissolved nitrogen, 

phosphorus and other nutrients 

3) Microorganisms (bacteria, 

phytoplankton and 

zooplankton) 

4) End of system flow at 

Balranald as defined in the 

Murrumbidgee Regulated WSP 

1) Protect the connectivity between 

the regulated water source and 

downstream connected water 

sources of the WRP area 

1) Planned Environmental Water (minimum daily flow) in the 

Murrumbidgee River at Balranald gauge (410003) 

 Murrumbidgee Regulated Water 

Sharing Plan 

2) Planned Environmental Water (minimum daily flow) in 

Billabong Creek at Darlot gauge (410134) 

2) Protect tributary flows within the 

WRP area as they move from the 

unregulated water source into the 

regulated river water source 

1) Cease / commence to pump rules for streams  Murrumbidgee Unregulated 

Water Sharing Plan 

3) Protect a portion of high flow 

events in the lower Murrumbidgee 

WRP area 

1) Planned Environmental Water (Transparent) releases from 

Blowering Dam. 

 Murrumbidgee Regulated Water 

Sharing Plan 

2) Planned Environmental Water (Transparent and 

Translucent) releases from Burrinjuck Dam 

4) Provide discretionary 

environmental watering events in 

the regulated river and 

downstream unregulated river 

sections of the WRP area 

1) Strategic use of environmental water allowances (EWA1, 

EWA2, EWA3) as directed by the Environmental Water 

Advisory Group (EWAG) 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Annual 

Environmental Water Plans 

 Murrumbidgee Long Term 
2) Strategic use of environmental water allowance (EWA) 

(and relevant held environmental water licences) as guided 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

by the LTWP Water Plan 

5) Manage environmental water to 

meet flow targets specified in the 

Murrumbidgee LTWP 

1) Strategic use of environmental water allowances (EWA1, 

EWA2, EWA3) as directed by the Environmental Water 

Advisory Group (EWAG) 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Long Term 

Watering Plan 

 Murrumbidgee Annual 

Environmental Water Plans 

2) Coordinate release of environmental water allowance 

(EWA) and held environmental water with natural flow events 

3) CEWH and NSW OEH held environmental water 

entitlements are discretionally used for environmental flow 

outcomes 

6) Limit consumptive water 

extractions in the WRP area to the 

predefined share of available water 

1) Reserve all water above the long-term average annual 

extraction limit (LTAAEL) for the environment as PEW 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Water Take Measurement and 

Metering Policy 

 Water Management 

Amendment Act 2018 

 Water Metering Regulation (in 

prep) 

2) Available Water Determinations (AWD) adjust extractive 

use according to water availability 

3) Sustainable Diversion Limits 

4) Require all take to be licensed except for BLR or where a 

policy indicates otherwise 

5) Extraction limits for individual extractors and associated 

accounting provisions to manage extraction at the extraction 

point 

6) Compliance with individual extraction limits 

7) Trade limits or prohibitions between surface water plan 

areas, water sources, and management zones to manage 

entitlement growth 

8) Prohibit trade between surface water and groundwater 

sources 

Low Flow Macroinvertebrate Communities: 

Relevant WSP targeted environmental objective: 

 Protect and, where possible, enhance the recorded distribution or extent, and the population structure of, target ecological populations over the term of this Plan. 

(Target ecological populations include macroinvertebrate communities in water sources that are very susceptible to increased frequency and duration of low flows and 

drying.) 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

1) Fast flow habitat (riffle and 

glide) macroinvertebrate 

communities 

1) Protect low flow 

habitats from accelerated 

rates of drying 

1) Cease / commence to pump rules for streams  Murrumbidgee Unregulated 

Water Sharing Plan 
2) Cease / commence to pump rules for in-stream and off-river pools 

2) Limit consumptive water 

extractions in the WRP 

area to the predefined 

share of available water 

1) Reserve all water above the long-term average annual extraction 

limit (LTAAEL) for the environment as PEW 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Water Take Measurement and 

Metering Policy 

 Water Management 

Amendment Act 2018 

 Water Metering Regulation (in 

prep) 

2) Available Water Determinations (AWD) adjust extractive use 

according to water availability 

3) Sustainable Diversion Limits 

4) Require all take to be licensed except for BLR or where a policy 

indicates otherwise 

5) Extraction limits for individual extractors and associated accounting 

provisions to manage extraction at the extraction point 

6) Compliance with individual extraction limits 

7) Trade limits or prohibitions between surface water plan areas, 

water sources, and management zones to manage entitlement growth 

8) Prohibit trade between surface water and groundwater sources 

3) Implement the WQM 

Plan for the WRP area 

1) Refer to the WQM Plan for detailed listing  Water Quality Management 

Plan for the Murrumbidgee 

WRP area 

 Basin Salinity Management 

Strategy 

4) Protect the environment 

from changes in flow 

attributable to growth in 

BLR extractive use, farm 

dam interception, 

plantation forestry 

interception and climate 

change 

1) Require farm dams with a capacity above the maximum 

harvestable right dam capacity (MHRDC) to be licensed and comply 

with extraction limits 

 Murrumbidgee Unregulated 

Water Sharing Plan 

 Plantation Forestry Policy 

 Plantations and Reafforestation 

Act 1999 (PRA) 

 Plantations and Reafforestation 

(Code) Regulation 2001 

2) Ongoing risk monitoring to determine impact of future expansion of 

forest plantations at local and regional scales 

3) Limit growth in BLR when a land holding is subdivided and there is 

high hydrological stress on the river or aquifer 

4) Reserve all water above the long-term average annual extraction 

limit (LTAAEL) for the environment as PEW. 
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Targeted objective 

performance indicators 

Strategies Water Management Actions and 

Mechanisms 

Relevant management plan(s) 

5) Available Water Determinations (AWD) adjust extractive use 

according to water availability. 

6) Sustainable Diversion Limits 

Support Environmental Watering  

Relevant WSP environmental objectives: 

 Support environmental watering in the water source to contribute to maintaining or enhancing ecological condition in streams, riparian zones, dependent wetlands and 

floodplains 

1) The proportion of natural 

flow events protected by 

WSP rules that are sufficient 

to achieve wetland and 

floodplain environmental 

targets  

2) Measurements of the 

effectiveness of WSP rules 

that govern the use of 

environmental water 

allowance (EWA) and held 

environmental water, such 

as environmental water 

requirements of priority 

assets and values 

Manage environmental water 

to meet flow targets specified 

in the Murrumbidgee LTWP 

and Murrumbidgee Annual 

Watering Plan 

1) Strategic use of environmental water allowances (EWA1, EWA2, 

EWA3) as directed by the Environmental Water Advisory Group 

(EWAG) 

2) Strategic use of environmental water allowance (EWA) (and 

relevant held environmental water licences) as guided by the LTWP 

 Murrumbidgee Regulated Water 

Sharing Plan 

 Murrumbidgee Annual 

Environmental Water Plans 

 Murrumbidgee Long Term 

Water Plan 
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ii. Water quality objectives and strategies 

Targeted objectives to 

address risks 

Strategies Water management actions and mechanisms Management plan 

WQ1 Protect, maintain or enhance 

water quality to ensure it is fit for 

purpose 

(1) Provide a regulatory framework for 

the sustainable extraction and 

management of water resources for 

all water users 

(a) Implement rules for water sharing, management and 

operations. These include but are not limited to; 

- Long term average annual extraction limits  

- Basic landholder rights 

- Available water determinations 

- Granting access licences 

- System operations rules 

- Planned environmental water use rules 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 

 Water Sharing Plan for the 

Murrumbidgee Unregulated 

River Water Sources 2012 

WQ2 Maintain turbidity (T), total 

nitrogen (N) and total phosphorus 

(P) within target ranges to minimise 

eutrophication in the WRP Area. 

High risk 

Adjungbilly Ck at Darbalara (P) 

Hilllas Ck at Mundarlo Bridge (P) 

Tarcutta Ck at Old Borambola (T,P) 

Colombo Ck at Morunday (T,N,P) 

Yanco Ck at Morundah (T,P) 

Yanco Ck at Yanco Bridge (N,P) 

Murrumbidgee Rv d/s Yanco Weir (T,P) 

Murrumbidgee Rv at Gogeldrie (N) 

Murrumbidgee Rv at Carathool (T,P) 

Murrumbidgee Rv d/s Balranald (T,P,N) 

Murrumbidgee Rv at Waldeira (T,P) 

Billabong Ck at Walbundrie (T,P,N) 

Billabong Ck at Jerilderie(T,P,N) 

Billabong Ck at Darlot (T,P,N) 

Medium Risk 

Murrumbidgee Rv at Mittagang (T) 

Muttama Ck at Coolac (T,N, P) 

Hilllas Ck at Mundarlo Bridge (T,N) 

(1) Improve the condition of riparian 

zones, cropping/grazing practices, 

stock management, potential waste 

water discharges 

(a) No levers within scope of water planning. Natural 

Resource Management agencies and Industry best 

management practices, Local Government.  

 Murray and Riverina Local Land 

Services Local strategic plan  

 NSW Fish habitat strategy 

(2) Manage the rates of rise and fall of 

dam releases to minimise bank 

slumping in the regulated river 

network 

(a) WaterNSW works approval governing rates of rise and 

fall for water deliveries from Blowering and Burrinjuck 

Dams. 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 74] 

 Water supply work approval for 

Murrumbidgee Regulated River 

water source 

(3) Protect low flow and pool habitats 

to prevent accelerated rates of drying, 

stratification, deterioration in water 

quality or loss of connectivity 

(a) Cease/commence to pump rules on unregulated 

streams and pools in accordance with conditions described 

in the water sharing plan 

 Water Sharing Plan for the 

Murrumbidgee Unregulated 

River Water Source 2012 

[Clause 57 (2)-(24)] 

(b) Minimum daily flow releases at Balranald and Billabong 

Creek at Darlot 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 58] 

(c) Prohibit new or amended water supply works on third 

order or higher streams within water sources listed in Part 9 

Division 1 of the Water Sharing Plan for the Murrumbidgee 

Unregulated River Water Source 2012 

 Water Sharing Plan for the 

Murrumbidgee Unregulated 

River Water Source 2012 

[Clause 62] 
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Targeted objectives to 

address risks 

Strategies Water management actions and mechanisms Management plan 

Adelong Ck at Bereena (T) 

Yanco Ck at Morundah (N) 

Yanco Ck at Yanco Bridge (N) 

Murrumbidgee Rv d/s Yanco Weir (N) 

Murrumbidgee Rv at Gogeldrie (T,P) 

Murrumbidgee Rv at Carathool (N) 

Murrumbidgee Rv d/s Hay Weir (P) 

Murrumbidgee Rv d/s Maude Weir (T,P) 

Murrumbidgee Rv at Waldeira (N) 

(d) Consider strategic use of environmental water 

allowances (1,2 & 3) and held environmental water licences 

as guided by the Murrumbidgee annual environmental 

water use plan and supported by the Murrumbidgee long 

term water plan 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clauses 61-

66] 

 Murrumbidgee annual 

environmental water use plan  

 Murrumbidgee long term water 

plan 

(4) Provide flow variability in the 

Murrumbidgee and Tumut regulated 

river sources to support natural 

instream processes. 

(a) Release of planned environmental water (transparent) 

from Blowering Dam as required into the Tumut regulated 

river 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 59] 

(b) Release of planned environmental water (transparent 

and translucent) from Burrinjuck Dam as required into the 

Murrumbidgee regulated river 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 60] 

(5) When appropriate, provide 

strategic environmental watering to 

deposit sediments and nutrients onto 

the floodplain, and facilitate transport 

into lowland streams and floodplains  

(a) Consider strategic use of environmental water 

allowances (1,2 & 3) and held environmental water licences 

as guided by the Murrumbidgee annual environmental 

water use plan and supported by the Murrumbidgee long 

term water plan 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clauses 61-

66] 

 Murrumbidgee annual 

environmental water use plan  

 Murrumbidgee long term water 

plan 

(6) Manage turbidity effects due to 

high concentrations of the noxious 

fish carp  

(a) Targeted control activities at designated carp hotspots   Murray and Riverina Local Land 

Services Local strategic plan  

 NSW Fish habitat strategy 

WQ3 Manage water source salinity 

concentrations and salt mobilisation 

within Murrumbidgee end-of-valley 

and irrigation targets 

Low risk 

(1) Maintain diffuse distribution of salt 

load in riverine ecosystems and 

irrigated land from salt load 

generating landscapes 

(a) Provide advisory services that support and enable 

landholders to implement improved natural resource and 

agricultural management practices.  

This may include: 

Vegetation and land use management plan to minimise 

recharge by areas of salt load generating landscapes 

Improved water usage and reduction in deep drainage, 

rehabilitation of saline sites, maximise the delivery of low 

 Murray and Riverina Local Land 

Services Local strategic plan  

 NSW Fish habitat strategy 

 Billabong Creek Salt 

Interception Scheme 
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Targeted objectives to 

address risks 

Strategies Water management actions and mechanisms Management plan 

salinity water, not irrigating with saline or water with a high 

sodium absorption ratio 

(2) Dilution of localised saline flows 

from tributaries into the 

Murrumbidgee regulated river 

(a) Minimum daily flow releases at Balranald and Billabong 

Creek at Darlot 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 58] 

(3) Minimise the volume of highly 

saline groundwater from shallow 

aquifers entering Billabong Creek 

caused by upward pressure from 

deep aquifers 

(a) Reduce upward pressure to shallow aquifer by pumping 

freshwater from deep aquifers directly into Billabong Creek.  
 Billabong Creek Salt 

Interception Scheme 

WQ4 Maintain dissolved oxygen 

(DO) and pH measurements within 

target ranges that support water 

dependent ecosystems. 

High risk 

Colombo Ck at Morundah (DO) 

Murrumbidgee Rv d/s Balranald (DO) 

Billabong Ck at Jerilderie(DO) 

Billabong Ck at Darlot (DO) 

 

Medium Risk 

Tumut Rv at Oddy’s Bridge (pH) 

Adelong Ck at Bereena (DO) 

Colombo Ck at Morundah (pH) 

Yanco Ck at Morundah (DO,pH) 

Yanco Ck at Yanco Bridge (DO) 

Murrumbidgee Rv d/s Yanco Weir 
(DO,pH) 

Murrumbidgee Rv at Gogeldrie (DO,pH) 

Murrumbidgee Rv at Carathool (DO,pH) 

Murrumbidgee Rv d/s Balranald (pH) 

Billabong Ck at Walbundrie (DO,pH) 

(1) Protect low flow and pool habitats 

to prevent accelerated rates of drying, 

stratification, deterioration in water 

quality or loss of connectivity 

(a) Cease/commence to pump rules on unregulated 

streams and pools in accordance with conditions described 

in the water sharing plan 

 Water Sharing Plan for the 

Murrumbidgee Unregulated 

River Water Source 2012 

[Clause 57] 

(b) Implement minimum daily flow releases at Balranald 

and Billabong Creek at Darlot 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 58] 

(c) Improve weir pool management at Hay, Maude, 

Redbank and Balranald weir pools 

 Draft strategy under 

development 

(d) Prohibit new or amended water supply works on third 

order or higher streams within water sources listed in Part 9 

Division 1 of the Water Sharing Plan for the Murrumbidgee 

Unregulated River Water Source 2012 

 Water Sharing Plan for the 

Murrumbidgee Unregulated 

River Water Source 2012 

[Clause 62] 

(e) Consider strategic use of environmental water 

allowances (1,2 & 3) and held environmental water licences 

as guided by the Murrumbidgee annual environmental 

water use plan and supported by the Murrumbidgee long 

term water plan 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clauses 61-

66] 

 Murrumbidgee annual 

environmental water use plan  

 Murrumbidgee long term water 

plan 
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Targeted objectives to 

address risks 

Strategies Water management actions and mechanisms Management plan 

(2) Provide variability in the 

Murrumbidgee and Tumut regulated 

river sources to support natural 

instream processes 

(a) Release of planned environmental water (transparent) 

from Blowering Dam as required into the Tumut regulated 

river 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 59] 

(b) Release of planned environmental water (transparent 

and translucent) from Burrinjuck Dam as required into the 

Murrumbidgee regulated river 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 60] 

WQ5 Reduce severity of hypoxic 

blackwater events in streams and 

refuge pools from major flooding 

events  

Knowledge gap 

All areas 

(1) When appropriate, provide 

strategic environmental watering to 

reduce prolonged accumulation of 

organic material on floodplains 

(a) Consider strategic use of environmental water 

allowances (1,2 & 3) and held environmental water licences 

as guided by the Murrumbidgee annual environmental 

water use plan and supported by the Murrumbidgee long 

term water plan 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clauses 61-

66] 

 Murrumbidgee annual 

environmental water use plan  

 Murrumbidgee long term water 

plan 

(2) Provide an early warning system 

for possible hypoxic blackwater 

following flood events to water 

managers to inform flow release 

decision making 

(a) Maintain continuous monitoring sensors at key sites in 

the Murrumbidgee River to alert water managers when 

dissolved oxygen drops to critical levels. 

 NSW Dissolved oxygen and 

blackwater monitoring program 

WQ6 Manage the risk of harmful 

algal blooms in recreational use 

areas. 

Medium Risk 

Barren Box swamp 

Lake Wyangan, Griffith 

Yanga Lake 

(1) Improve riparian integrity, 

cropping/grazing practices, stock 

management, potential effluent 

discharges upstream of Blowering 

and Burrinjuck Dams 

(a) No flow levers. Natural resource management in 

unregulated catchments to reduce nutrient input to 

Blowering and Burrinjuck Dams 

 Murray and Riverina Local Land 

Services Local strategic plan  

 NSW Fish habitat strategy 

(2) Implement risk management 

framework to notify users of potential 

health risks and to minimise exposure 

(a) Reduce the impact of algal blooms on recreational 

users by monitoring algae concentrations, communicating 

the risks of harmful algal blooms to users and implementing 

incident response monitoring. 

 NSW Algal management 

strategy 

(3) Provide variability in the regulated 

system to support natural processes 

and reduce the likelihood of 

conditions that encourage harmful 

(a) Release of planned environmental water (transparent) 

from Blowering Dam as required into the Tumut regulated 

river 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 59] 

(b) Release of planned environmental water (transparent  Water Sharing Plan for the 
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Targeted objectives to 

address risks 

Strategies Water management actions and mechanisms Management plan 

algal blooms developing. and translucent) from Burrinjuck Dam as required into the 

Murrumbidgee regulated river 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 60] 

(c) Consider strategic use of environmental water 

allowances (1,2 & 3) and held environmental water licences 

as guided by the Murrumbidgee annual environmental 

water use plan and supported by the Murrumbidgee long 

term water plan 

 Murrumbidgee annual 

environmental water use plan  

 Murrumbidgee long term water 

plan 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clauses 61-

66] 

WQ7 Maintain water temperature 

within the regulated Murrumbidgee 

River within target ranges that 

support water dependent 

ecosystems. 

High Risk 

Murrumbidgee River d/s Burrinjuck Dam 

Tumut River d/s Blowering Dam 

Murrumbidgee River 300km d/s of 
confluence with Tumut River 

(1) Manage water releases from 

Blowering (single fixed level offtake) 

and Burrinjuck (multiple fixed level 

offtakes) Dams to reduce the risk of 

cold or warm water pollution and poor 

water quality 

(a) Improve dam infrastructure and its management so that 

water releases are more closely matched to Murrumbidgee 

River ambient temperatures 

 NSW Cold Water Pollution 

Strategy 

 Water supply work approval for 

Murrumbidgee Regulated River 

water source  

(2) Manage the rates of rise and fall of 

releases from Bowering and 

Burrinjuck Dams to minimise the risk 

of cold or warm water thermal shock 

(a) WaterNSW works approval governing rates of rise and 

fall for water delivery 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 74] 

 Water supply work approval for 

Murrumbidgee Regulated River 

water source 

(3) Protect tributary flows into the 

Murrumbidgee regulated river network 

to facilitate thermal mixing 

(a) Cease/commence to pump rules on unregulated 

streams and pools in accordance with conditions described 

in the water sharing plan 

 Water Sharing Plan for the 

Murrumbidgee Unregulated 

River Water Source 2012 

[Clause 57 (2)-(24)] 

WQ8 Reduce the mobilisation of 

toxicants and pesticides. 

Knowledge gap 

All areas 

(1) Reducing mobilisation of toxicants 

and pesticides is largely related to 

land, vegetation and natural resource 

management. Strategies to improve 

the condition of riparian zones, best 

management practices for chemical 

handling and application, cropping 

practices, runoff management from 

agricultural land and discharges from 

(a) No levers within the scope of water planning. Natural 

resource management agencies and Industry best 

management practices, including managing discharges 

within conditions on Environment Protection Licences 

 Murray and Riverina Tablelands 

Local Land Services Local 

strategic plan  

 NSW Fish habitat strategy 

 Protection of the Environment 

Operations Act (1997) 
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Targeted objectives to 

address risks 

Strategies Water management actions and mechanisms Management plan 

mine sites. 

WQ9 Reduce contamination from 

pathogens into water sources. 

Knowledge gap 

All areas 

(1) Reducing contamination from 

pathogens is mostly achieved through 

land and industry management. 

Strategies to avoid animal faeces 

contamination include fencing to 

prevent stock entering waterways and 

runoff management from agricultural 

land. Reducing point and diffuse 

contamination from wastewater 

discharges – sewage treatment 

facilities, septic systems and 

stormwater  

(a) No levers within the scope of water planning. Natural 

resource management agencies and industry best 

management practices, including managing discharges 

within conditions on Environment Protection Licences 

 Murray and Riverina Local 

strategic plans 

 Protection of the Environment 

Operations Act (1997) 

 Local Government Act (1993) 

WQ10 Protect, maintain or enhance 

connectivity between water sources 

to support downstream processes 

including priority carbon and nutrient 

pathways 

Knowledge gap 

All areas 

(1) Protect tributary flows into the 

Murrumbidgee regulated river system 

during events when carbon and 

nutrient loads are maximised 

(a) Cease/commence to pump rules on unregulated 

streams and pools in accordance with conditions described 

in the water sharing plan 

 Water Sharing Plan for the 

Murrumbidgee Unregulated 

River Water Source 2012 

[Clause 57 (2)-(24)] 

(2) Provide variability in the 

Murrumbidgee and Tumut regulated 

river sources to support natural 

instream processes 

(a) Release of planned environmental water (transparent) 

from Blowering Dam as required into the Tumut regulated 

river 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 59] 

(b) Release of planned environmental water (transparent 

and translucent) from Burrinjuck Dam as required into the 

Murrumbidgee regulated river 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clause 60] 

(2) When appropriate, provide 

discretionary environmental watering 

events to mobilise carbon and 

nutrients within the channels, banks, 

wetlands and floodplains in the 

Murrumbidgee regulated river system 

(a) Consider strategic use of environmental water 

allowances (1,2 & 3) and held environmental water licences 

as guided by the Murrumbidgee annual environmental 

water use plan and supported by the Murrumbidgee long 

term water plan 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clauses 61-

66] 

 Murrumbidgee annual 

environmental water use plan  

 Murrumbidgee long term water 

plan 

(3) When appropriate, provide 

discretionary environmental watering 

events that are sufficient to mobilise 

(a) Consider strategic use of environmental water 

allowances (1,2 & 3) and held environmental water licences 

as guided by the Murrumbidgee annual environmental 

 Water Sharing Plan for the 

Murrumbidgee Regulated River 

Water Source 2016 [Clauses 61-
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Targeted objectives to 

address risks 

Strategies Water management actions and mechanisms Management plan 

carbon and nutrients from river 

benches and wetlands 

water use plan and supported by the Murrumbidgee long 

term water plan 

66] 

 Murrumbidgee annual 

environmental water use plan  

 Murrumbidgee long term water 

plan 
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iii. LTWP environmental objectives and strategies 

Water resource availability scenario Very Dry 

Goal Protect 

Objectives  NF1: No loss of native fish species 

 NV1: Maintain the extent and viability of non-woody vegetation communities occurring within channels 

 NV2: Maintain the extent and viability of non-woody vegetation communities occurring in wetlands and on 

floodplains 

 WB1: Maintain the number and type of waterbird species 

 WB2: Maintain total waterbird abundance across all functional groups 

 WB5: Maintain the extent and improve condition of waterbird habitats 

 EF1: Provide and protect a diversity of refugia across the landscape 

 EF2: Maintain quality instream and wetland habitat 

 EF3a: Provide movement and dispersal opportunities within catchments 

 EF4: Support instream and floodplain productivity 

 OS1: Maintain species richness and distribution of flow-dependent frog communities 

 OS3: Maintain number or wetland sites occupied by the southern bell frog 

Management outcomes  Avoid critical loss of species, communities and ecosystems 

 Maintain refuges 

 Avoid irretrievable damage or catastrophic events 

 Avoid unnaturally prolonged dry periods between flow events 

 Support targeted longitudinal connectivity within catchment for functional processes and a range of flora and 

fauna 

Management strategies  Focus on limiting exceedance of maximum inter-flow periods, through the following strategies: 

 Allow dry down consistent with historical wetting-drying cycles 

 Sustain water levels and water quality in key in-channel pools, instream habitat and core wetland areas  

 Provide targeted low flows to allow limited fish movement 

 Prevent two consecutive years of extreme dry to core wetland areas 

 When available, use supplementary allocations to maximise the benefit of larger tributary flow events to meet 

EWRs 

 If a critical water shortage or similar critical incident restricts the use of water for the environment, then OEH, 

as part of the Critical Water Advisory Panel, will work to minimise exceedances of maximum inter-flow 

periods for core areas. 
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Water resource availability scenario Dry 

Goal Protect 

Objectives  NF1: No loss of native fish species 

 NF2: Maintain short to moderate-lived generalist fish 

 NF3: Maintain the distribution and abundance of short to moderate-lived specialist native fish 

 NF4: Maintain the distribution and abundance of moderate to long-lived flow-pulse specialist native fish 

 NF5: Maintain the distribution and abundance of moderate to long-lived riverine specialist native fish 

 NF6: Maintain the abundance of mature (harvestable sized) golden perch and Murray Cod 

 NV1: Maintain the extent and viability of non-woody vegetation communities occurring within channels 

 NV2: Maintain the extent and viability of non-woody vegetation communities occurring in wetlands and on 
floodplains 

 WB1: Maintain the number and type of waterbird species 

 WB2: Maintain total waterbird abundance across all functional groups 

 WB5: Maintain the extent and improve condition of waterbird habitats 

 EF1: Provide and protect a diversity of refugia across the landscape 

 EF2: Maintain quality instream and wetland habitat 

 EF3a: Provide movement and dispersal opportunities within catchments 

 EF4: Support instream and floodplain productivity 

 OS1: Maintain species richness and distribution of flow-dependent frog communities 

 OS2: Maintain successful breeding opportunities for flow-dependent frog species 

 OS3: Maintain number or wetland sites occupied by the southern bell frog 

Management outcomes  Support the survival and viability of threatened species and communities 

 Maintain refuges 

 Maintain environmental assets and ecosystem functions 

 Avoid unnaturally prolonged dry periods 

 Support longitudinal connectivity for functional processes and a range of flora and fauna 

Management strategies   Avoid exceedance of maximum inter-flow periods and provide events which have recently had lower than 
ideal frequency, through the following strategies: 

 Sustain water levels and water quality in key in-channel pools, instream habitat and core wetland areas 

 Provide low flows to allow limited fish movement 

 Provide freshes to channels and flows to core wetland areas at ecologically relevant times 

 When available, use supplementary allocations to augment the above 

 

Water resource availability scenario Moderate 
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Goal Recover 

Objectives  NF1: No loss of native fish species 

 NF2: Increase the distribution and abundance of short to moderate-lived generalist native fish species 

 NF3: Increase the distribution and abundance of short to moderate-lived floodplain specialist native fish 
species 

 NF4: Improve native fish population structure for moderate to long-lived flow pulse specialist native fish 
species 

 NF5: Improve native fish population structure for moderate to long-lived riverine specialist native fish species 

 NF6: A 25 % increase in abundance of mature (harvestable sized) golden perch and Murray Cod 

 NF7: Increase the prevalence and/or expand the population of key short to moderate-lived floodplain 
specialists native fish into new areas 

 NF8: Increase the prevalence and/or expand the population of key moderate to long-lived riverine specialist 
native fish species into new areas (within historical range) 

 NF9: Increase the prevalence and/or expand the population of the key moderate to long-lived flow pulse 
specialists native fish into new areas 

 NF10: Expand key diadromous native fish into new areas 

 NV1: Maintain the extent and viability of non-woody vegetation communities occurring within channels 

 NV2: Maintain the extent and viability of non-woody vegetation communities occurring in wetlands and on 
floodplains 

 NV3: Maintain the extent and the condition of river red gum communities closely fringing river channels 

 NV4a, b, e: Maintain the extent and the condition of native woodland and shrubland communities on 
floodplains (River red gum, Black box, Lignum) 

 WB1: Maintain the number and type of waterbird species  

 WB2: Increase total waterbird abundance across all functional groups 

 WB3: Increase opportunities for small-scale non-colonial waterbird breeding  

 WB4: Increase opportunities for colonial waterbird breeding 

 WB5: Maintain the extent and condition of waterbird habitats 

 EF1: Provide and protect a diversity of refugia across the landscape 

 EF2: Create quality instream, floodplain and wetland habitat. 

 EF3a, b: Provide movement and dispersal opportunities within and between catchments for water-dependent 
biota to complete lifecycles and disperse into new habitats 

 EF4: Support instream and floodplain productivity 

 EF5: Support nutrient, carbon and sediment transport across the catchment 

 EF6: Support groundwater conditions to sustain groundwater-dependent biota. 

 EF7: Contribution of flows to the Murray 

 OS1: Maintain species richness and distribution of flow-dependent frog communities 

 OS2: Maintain successful breeding opportunities for flow-dependent frog species 

 OS3: Maintain number of wetland sites occupied by the southern bell frog 
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Management outcomes  Enable growth, reproduction and small-scale recruitment for a diverse range of flora and fauna 

 Promote low-lying floodplain-river connectivity 

 Seek to meet ideal event frequencies 

 Support medium flow river and floodplain functional processes 

 Support longitudinal connectivity within and between catchments for functional processes and a range of flora 
and fauna 

 Support low flow lateral connectivity and end of system flows 

 Set aside water for use in drier years 

Management strategies   Seek to meet ideal event frequencies, prioritising EWRs that have recently had long inter-flow periods or 
lower than ideal frequency, through the following strategies. 

 Provide freshes at ecologically relevant times 

 Improve condition of key off-channel waterholes 

 Build on natural events where possible to provide wetland and floodplain inundation at ecologically relevant 
times 

 Use supplementary allocations to provide additional longitudinal and lateral connectivity during 
supplementary flow events 

 Consider carrying over water to support water use in drier years 

 

Water resource availability scenario Wet 

Goal Improve 

Objectives  NF1: No loss of native fish species 

 NF2: Increase the distribution and abundance of short to moderate-lived generalist native fish species 

 NF3: Increase the distribution and abundance of short to moderate-lived floodplain specialist native fish 
species 

 NF4: Improve native fish population structure for moderate to long-lived flow pulse specialist native fish 
species 

 NF5: Improve native fish population structure for moderate to long-lived riverine specialist native fish species 

 NF6: A 25 % increase in abundance of mature (harvestable sized) golden perch and Murray Cod 

 NF7: Increase the prevalence and/or expand the population of key short to moderate-lived floodplain 
specialists native fish into new areas 

 NF8: Increase the prevalence and/or expand the population of key moderate to long-lived riverine specialist 
native fish species into new areas (within historical range) 

 NF9: Increase the prevalence and/or expand the population of the key moderate to long-lived flow pulse 
specialists native fish into new areas 

 NF10: Expand key diadromous native fish into new areas 

 NV1: Maintain the extent and viability of non-woody vegetation communities occurring within channels 

 NV2: Maintain the extent and viability of non-woody vegetation communities occurring in wetlands and on 
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floodplains 

 NV3: Maintain the extent and the condition of river red gum communities closely fringing river channels 

 NV4a, b, c, e: Maintain the extent and the condition of native woodland and shrubland communities on 
floodplains (River red gum, Black box, Lignum) 

 WB1: Maintain the number and type of waterbird species  

 WB2: Increase total waterbird abundance across all functional groups 

 WB3: Increase opportunities for small-scale non-colonial waterbird breeding  

 WB4: Increase opportunities for colonial waterbird breeding 

 WB5: Maintain the extent and condition of waterbird habitats 

 EF1: Provide and protect a diversity of refugia across the landscape 

 EF2: Create quality instream, floodplain and wetland habitat. 

 EF3a, b: Provide movement and dispersal opportunities within and between catchments for water-dependent 
biota to complete lifecycles and disperse into new habitats 

 EF4: Support instream and floodplain productivity 

 EF5: Support nutrient, carbon and sediment transport across the catchment 

 EF6: Support groundwater conditions to sustain groundwater-dependent biota 

 EF7: Contribution of flows to the Murray 

 OS1: Maintain species richness and distribution of flow-dependent frog communities 

 OS2: Maintain successful breeding opportunities for flow-dependent frog species 

 OS3: Increase number of wetland sites occupied by the southern bell frog 

Management outcomes  Enable growth, reproduction and large-scale recruitment for a diverse range of flora and fauna 

 Support longitudinal connectivity within and between catchments for functional processes and a range of flora 
and fauna 

 Support high flow lateral connectivity and end of system flows 

 Set aside water for use in drier years 

Management strategies  Provide events at ideal frequencies.  

 Balance water use with the need to set aside water for dry times – carry over water to support water use in 
drier years.  

 Where possible, build on natural events to provide wetland and floodplain inundation at ecologically relevant 
times  

 Protect naturally occurring floodplain wetland inundating events and high flow connectivity with the Murray 
River  

 Use supplementary allocations to provide additional longitudinal and lateral connectivity during 
supplementary flow events  

 

 

 


