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Glossary

Abbreviation Description

BPEOM Basin Plan Environmental Outcomes Monitoringd Fish
BWS Basin-wide Environmental Watering Strategy

CEWH Commonwealth Environmental Water Holder

DPIE Department of Planning Industry and Environment
ECA environmental contingency allowance

EEC endangered ecological community

EOM Working Group

Environmental Outcomes Monitoring Working Group

ES End of system function

GDE groundwater-dependent ecosystems
HEW held environmental water

IPART NSW Independent Pricing and Regulatory Tribunal
LTWP long-term watering plan

MDBA Murrayi Darling Basin Authority
MER monitoring, evaluation and reporting
NV Native vegetation

PEW planned environmental water

WM Act Water Management Act 2000

WRP water resource plan

WSP water sharing plan
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1. Introduction

The Murrayi Darling Basin Plan 2012 (the Basin Plan) seeks to establish a sustainable and long-
term adaptive management framework for Basin water resources, optimising social, economic and
environmental outcomes through the management of water resources, and improving water
security for all users of Basin water resources.

Water resource plans (WRPs) come into effect in 2020 and set limits on the quantities of surface
water and groundwater that can be taken for consumptive purposes, establish rules to meet
environmental and water quality objectives, and document potential and emerging risks to water
resources. Long-term watering plans (LTWP) have been developed to set long-term ecological
outcomes, and to guide WRP development. When NSW signed the Basin Plan Implementation
Agreement, it committed to preparing WRPs and to link the Stated water management to them.

Monitoring, evaluation and reporting (MER) programs improve the performance of plans through
measuring, assessing and communicating the effect
NSW will undertake MER for WRPs and LTWPs which will also contribute to the Commonwealth

MER program for the Basin Plan. This document describes the expected groundwater

environmental MER programme for all NSW groundwater WRPs. For an overview of the MER

approach, refer to the NSW MER Framework
https://www.environment.nsw.gov.au/SavingOurSpecies/140594mersite.htm.

This MER program covers the following groundwater WRPs.

Lachlan Alluvium (GW10)

Gwydir Alluvium (GW15)

NSW Border Rivers Alluvium (GW18)
Macquarie-Castlereagh Alluvium (GW12)

Namoi Alluvium (GW14)

Murray Alluvium (GW8)

Murrumbidgee Alluvium (GW9)

Darling Alluvium (GW?7)

NSW Great Artesian Basin Shallow (GW13)

Western Porous Rock (GW6) / Eastern Porous Rock (GW16)
Lachlan and South Western Fractured Rock (GW11) / New England Fractured Rock and
Northern Basalts (GW17)

=4 =4 =8 -8 -8 -89 _8_8_9_9

1.1. Document map

This environmental MER plan is designed to meet the Basin Plan requirements for the monitoring
of water resources as outlined in Sections 10.46, 13.14 and Schedule 12 matters 8, 9, and 12 of
the Basin Plan and as guided by the Basin Plan WRP Requirements Position Statement 10A,
specifying Schedule 12 Water Resource Monitoring.

The document maps in Table 1 and Table 2 summarise where the Basin Plan requirements are
addressed in this document, or indicate where another document will meet the requirements.

In general this document will:

1 provide the framework for collection, analysis and reporting on the critical information
needed to determine whether and how the groundwater WSPs are meeting their purpose,
environmental objectives and targets

1 guide and facilitate data collection and information provision that aligns with Basin Plan
planning timescales indicated in Schedule 12

T ensure that NSWO6s MERTIDCadng Basin meetdhe BasinPlanh e Mur r ay
requirements for accountability and transparency, to underpin learning and improvement

1 provide the principal mechanism to reinforce, review and refine activities as part of an
ongoing adaptive management process.

NSW Department of Planning, Industry and Environment | INT17/229858 | 1
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Table 1. Basin Plan requirements and where each is addressed in this MER plan.

Basin Plan MER requirement

Chapter 4, 4.03(3)(e)

Location in MER Plan of contributing information

Section 3

All Sections

Chapter 10, Part 10 Measuring and Monitoring
MER Plan Table 37 Groundwater source integrity
specifically objective, corresponding performance
. Section 3 indicators and MER sites
10.46(1) Monitoring water resources and Table 4 - Vegetation GDE objective,
Appendices | corresponding performance indicators and
AtoJ MER sites
Chapter 13, Program for monitoring and evaluating the effectiveness of the Basin Plan
Baslin ?tatesbare tl? etr]able v MER Plan
13.03(2) evaluations by collecting, analysing specifically | All Sections
and reporting information (including Section 3
data) in a fit for purpose manner. ection
Principles to be applied in
13.04 monitoring and evaluating the Section 3 All Sections
effectiveness of the Basin Plan.
13.04 Principle 3 Section 4 4.1 Reporting
13.04 Principle 4 Section 2 Ref Figure 3 - Program logic
13.04 Principle 5 Section 2 All Sections
13.04 Principle 6 Section 1 Section 1.3 Other MER Programs
Table 3 - Aquifer integrity objective,
corresponding performance indicators and
13.04 Principle 7 Section 3 MER sites
Table 4 - Vegetation GDE objective,
corresponding performance indicators and
MER sites
13.04 Principle 8 Section 1.2 Other MER Programs
Table 3 - Aquifer integrity objective,
corresponding performance indicators and
Section 3 MER sites
L . Table 4 - Vegetation GDE objective,
Principle 9 A rlsk-ba_sed approagh corresponding performance indicators and
13.04 should be used for investment in MER sites
monitoring and evaluation Table 3 - Aquifer integrity objective,
corresponding performance indicators and
Section 3 MER sites
Table 4 - Vegetation GDE objective,
corresponding performance indicators and
MER sites
13.04 Principle 10 Section 4 4.1 Reporting
13.04 Principle 11 Section 4 All sections
Reporting requirements for Basin . .
13.14 States, the Department etc. Section 4 4.1 Reporting
Schedule 128 Matters for evaluation and reporting requirements
Matter 8 The_ achievement of MER Plan | All Sections
environmental outcomes at
an asset scale.
The identification of environmental MER Plan | All Sections
Matter 9 L .
water and the monitoring of its use.
Matter 12 Progress towards the water quality MER Plan | To be included once program has been
targets in Chapter 9. approved

NSW Department of Planning, Industry and Environment | INT17/229858 | 2
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Table 2. Other Basin Plan reporting matters that may require environmental monitoring.

Basin Plan MER requirement Location of contributing information

Chapter 10, Part 5 Interception activities

10.24 Monitoring impact of interception activities Not applicable (See WRP chapter 5.6)

Chapter 10, Part 10 Measuring and Monitoring

10.44 Information relating to measuring taked water access See WRP chapters 5.6 and 7.1 and
entitements Schedule |
10.45 Supporting measuring See WRP chapter 7.1

Schedule 128 Matters for evaluation and reporting requirements

To the extent that monitoring
undertaken for another purpose is
relevant to Matter 19 reporting, that

The effectiveness of the management of risks to Basin water | Monitoring may be used by NSW to
Matter 4 resources. fulfil reporting obligations

MER also provides information to
inform this matter

NSW annual reporting to MDBA

NSW WRP/WSP Implementation Plan/s
NSW annual reporting to MDBA

The implementation of the environmental management

Matter 10 framework (Part 4 of Chapter 8). MER alsp provides information to
inform this matter
) . . " MER also provides information to
The implementation of the water quality and salinity inform this matter
Matter 14 management plan, including the extent to which regard is .
had to the targets in Chapter 9 when making flow Water Quality Managemgnt
management decisions. Plan NSW annual reporting
to MDBA
MER also provides information to
The efficiency and effectiveness of the operation of water inform this matter
Matter 18 resource plans, including in providing a robust framework
under a changing climate. .
NSW WRP/WSP Implementation Plan
To the extent that monitoring
undertaken for another purpose is
relevant to Matter 19 reporting, that
monitoring may be used by NSW to
Matter 19 Compliance with water resource plans.

fulfil reporting obligations

NSW Natural Resources Access
Regulator prepares, publishes and
implements risk- based compliance
monitoring plans for the State,
including for the Basin

1.2. Plan scope and relationship to other documents

Water resource plans (WRPs) have several components including water sharing plans (WSPs),
water quality management plans (WQMPS), risk assessments and incident response guides
(Figure 1). WRPs use a risk-based approach to guide the management of water resources and sit
alongside long-term watering plans (LTWPs) that aim to deliver the environmental objectives of the
Basin-wide Watering Strategy, and guide the use of environmental water. The MER program
described in this plan has been designed to deliver outcomes for both WRP components such as
WSPs, WQMP and the LTWP. This is achieved through the alignment of environmental objectives
between the documents and a risk-based approach to determining monitoring priorities (Figures 1
and 2).

NSW Department of Planning, Industry and Environment | INT17/229858 | 3
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Implementation of any MER program is dependent on having a defined, long-term budget. Given
WSPs span a 10-year period, and LTWPs aim for 101 20 year life span, it is likely that budgets and
priorities will change and refocus during this time. The aim is to maintain an MER program and
report on environmental outcomes every 5 years. However, the ability to implement all aspects of
this plan will be subject to available future funding.

The following points outline the scope of this MER plan and its relationship with other documents
and monitoring programs:

This MER plan addresses the environmental objective monitoring onlyd other MER will be
addressed in other documents. Hence not all Basin Plan Schedule 12 reporting
requirements are addressed in this document. Refer to

1
T

Table 2 and Figure 2 for more information.

General MER approach, context, and finer scale monitoring program details are
provided in several other reports and plans. This document should also be read in
conjunction with the NSW MER Framework
(https://www.environment.nsw.gov.au/SavingOurSpecies/140594mersite.htm).

WSPs share water between the environment and extractive water users to achieve
economic, social, cultural and environmental outcomes within 10-year time frames.
WQMPs set objectives to contribute to the management of water resources for
predefined water quality targets. LTWPs set long-term (10i 20 year) objectives to
improve environmental outcomes through the use of planned and held environmental
water, to benefit rivers, surface and groundwater-dependent ecosystems.

This plan focuses on outcomes for groundwater-dependent environmental assets.
Separate MER plans will be prepared for each surface water WRP area.

It is anticipated that the MER for vegetation groundwater-dependent

ecosystems (GDESs) and associated wetlands are complementary to the

proposed surface water MER for vegetation.

This plan interacts with various Commonwealth-funded programs (e.g. Long-term
Intervention Monitoring; LTIM) for the terrestrial vegetation groundwater dependent
ecosystems (GDESs) condition programs. It was also developed according to the
principles outlined in the NSW MER Framework (co- authored by the NSW Department
of Planning, Industry and Environment i Biodiversity & Conservation, NSW Department
of Planning, Industry and Environment i Water and the NSW Department of Primary
Industriesd Fisheries;
https://www.environment.nsw.gov.au/SavingOurSpecies/140594mersite.htm) to ensure
consistency, collaboration (not duplication) and efficient MER implementation across
the main water resource management organisations in the NSW Government. In this
way, MER underpins more effective and sustainable water allocations between the
environment and extractive water users, and better evaluation of WSP and LTWP
performance.

NSW Department of Planning, Industry and Environment | INT17/229858 | 4
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Land and
vegetation
management

Develop,
implement and
evaluate best
practice land
and vegetation
management
practices to
increase
productivity
and
sustainability
of riverine

Water Resource Plan

Resource description
Description of water resource plan area to provide an understanding of the region and its resources

'

'

Risk assessment
Identifies risks of not achieving Basin

Plan environmental, social and economic
outcomes and proposes strategies for

Status and issues paper
Summarises the current condition of water
resources and issues to consider when
developing the Water Resource Plan

landscapes

mitigation
4
)
Issues
assessment
report
A 4 A
) Water sharing plan
Water quality management plan Establishes rules for sharing groundwater
.| Provides a framework to protect, improve between different uses and the environment | _
| and restore water quality and salinity that | | within sustainable diversion limits. Recognises |
is fit for purpose water rights and contains
environmental provisions.
A A
A 4 A
Incident response guide
Describes how water resources will be managed
during an extreme event
A 4 - ] ] A 4
Monitoring evaluation and reporting plan
i

Monitoring the effectiveness of measures for the purpose of adaptive management and
reports progress against requirements of Schedule 12 of the Basin Plan

v

Long term
water plan

Describes
objectives,
targets and
water
requirements
to support a
healthy,
resilient
environment.

Guides the
use of
environmental
water over a
20 year
period.

Identifies
priority
environmental

assets and
priority
ecosystem
functions and
their
environmental
watering
requirements.

Figure 1. Components of water resource plans
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NSW Murray-Darling Basin
MER Framework

Healthy Inland Wetlands

Environmental Water Program

Environmental MER Strategy

Implementation Plan: NSW MDB Wetlands
! Lo

( )

NSW Groundwater

Environmental MER Plan
(this document)

Guidelines for setting and
evaluating plan objectives
for water management

Standard Methods

Socio-economic MER Plan
Manuals

roposed
(proposed) (prop )
Cultural MER Plan
(proposed)
\ J
| NSW requirement | | Basin Plan requirement |

Figure 2. MER plans and interaction with other documents and programs.
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2. Program logic for groundwater environmental MER

A program logic model is a schematic representation that describes how a program is intended to
work by linking activities with outputs, immediate impacts and longer-term outcomes. A full
description of the approach can be found in the NSW MER framework. Using a program logic has
several benefits including:

1 providing a systematic and integrated approach to program planning, implementation,
evaluation and reporting

1 clarifying activities and intended outcomes, thus illustrating the change process underlying
aprogram

9 identifying program assumptions and enabling testing of how these assumptions
are supported by evidence

9 providing a clear explanation of program concepts that can be used to engage
stakeholders and provide direction to related project plans

1 providing a framework for identifying areas where evaluation will be most important,
and informing the development of meaningful evaluation questions.

As WRPs do not contain a specific set of objectives, monitoring activities are driven by the
environmental and water quality objectives contained within the WSP, WQMP and LTWP for each
WRP area. Evaluations are based around the three themes of effectiveness, efficiency and
appropriateness.

The following objectives are described for groundwater:

I LTWPs do not contain specific objectives for individual groundwater-dependent
environmental assets.

9 All groundwater WSPs contain two environmental objectives focusing on
groundwater dependent vegetation including associated wetlands and the
integrity of groundwater resources.

1 All groundwater WSPs contain one water quality objective focusing on salinity.

1 Al WQMPs contain objectives to meet predefined water quality targets for each
groundwater resource.

1 The WSP water quality objective and WQMP objectives were developed in alignment
with the surface water objectives for the same asset.

A program |l ogic (Figure 3) was developed to
objectives, the strategies (and underlying plan rules) to achieve them, and the performance

i ndicators to monitor success anfurther infarmatientoehow h e

the environmental objectives were developed, please refer to NSW Department of Industry (2017)
Guide to the development and alignment of environmental objectives.

Additionally, information has been prepared which details the links and alignment between WSP,
LTWP and Basin Watering Strategy objectives (see Appendices L and M). This alignment of
objectives recognises that some ecosystems and communities will rely on surface water
management via a WRP and LTWP and groundwater management via a WRP for different
components of their life-cycle. For example, a river red gum community may require flooding
(managed via a LTWP) to encourage recruitment, but access to groundwater (managed via a
groundwater sharing plan) to maintain its condition.

NSW Department of Planning, Industry and Environment | INT17/229858 | 7
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Vision To provide for the health and enhancement of this water source and its water dependent ecosystems

|
 §

Protect, maintain or enhance the ecological condition of this water source and its groundwater

Broad objectives dependent ecosystems over the term of this Plan

Targeted objectives 1) Protect, maintain or enhance the 2) Contribute to the maintenance of salinity 3) Contribute to the protection
extent and condition of high priority  (total dissolved solids) within ranges that of integrity of these
groundwater dependent maintain or improve the beneficial use groundwater sources from
ecosystems, including target category that supports groundwater dependent impacts of groundwater
vegetation communities ecosystems within these groundwater sources ~ extraction

:

Strategies 1) Limit consumptive water extraction 3) Limit extraction in the vicinity of 7) Limit extraction induced flow of saline
within the WRP area to a predefined  high priority GDEs groundwater into low salinity aquifers
share of available water 4) Limit impacts of groundwater 9) Implement the WQM Plan
2) Manage groundwater extraction extraction on surface water flows and
at a local scale within water sources ~ surface / groundwater hydraulic 11) Improve knowledge used to assess
and SDL management units to relationships. risk

prevent or manage localised

drawdown related impacts 6) Limit extraction near contamination  12) Improve knowledge of effectiveness

sources of existing strategies
Targeted objective Key Environmental Groundwater Dependent Water Quality
i Change in GDE vegetation  Assets Assessment of water quality against
performance indicators community condition (River red gum communities, Coolibah ecosystem target values
communities, Lignum communities, Black box
Change in GDE vegetation ~communities, Endangered Ecological Groundwater Levels
community extent Communities within the plan area, Ramsar/ Change in groundwater levels at the
DIWA wetlands) local and water source scale
Strategy performance Change in consumptive groundwater Change in water levels in the Compliance with groundwater take,
indicators use in comparison to SDLs vicinity of GDEs measurement and metering policies
Change in water levels at Change in groundwater quality WRP and WSP implementation
alocal scale efficiency

Figure 3. Ecological objective setting program logic.

Strategies are those used in the WRP to address risk and are numbered to allow for cross referencing. Strategies
not included are either not directly relevant to the listed environmental objectives, or will be addressed through
included strategies.

NSW Department of Planning, Industry and Environment | INT17/229858 | 8
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3. Environmental monitoring activities

The program logic approach is applied to identify where it was most appropriate to conduct
monitoring activities to investigate how groundwater WSPs protect, maintain or enhance the extent
and condition of groundwater-dependent vegetation, maintain the integrity of groundwater
resources via maintaining groundwater levels and contribute to water quality targets.

The process included consideration of:

1 the groundwater risk assessments

9 groundwater extraction pressures

1 the current distribution of groundwater monitoring bores and ecological performance
indicators

i identification of groundwater sources where there are opportunities to
conduct research and monitoring activities collaboratively with other
government agencies or universities

1 where information can be transferable across waters sources.

Monitoring may be described at the water source or management zone scale and is variable
between WSPs. These planning units are used because they are the scale at which groundwater is
managed and for which data is available in NSW. Water sources are planning units established by
WSPs and there may be several water sources within a sustainable diversion limit (SDL) resource
unit. Note that not all water sources have an assigned environmental or water quality objective and
performance indicator.

There are two possible reasons for this:

1 There are groundwater dependent assets in every water source, but some are not
affected by extraction pressure (this is reflected in risk assessment results). Assuming
extraction pr es sluhes ard coesilerdd mostlikely to ghaintain their
current ecological condition, and were excluded from the MER sampling regime.

1 Sites were prioritised for selection according to whether there was relevant historic data
(from previous survey programs) at the site; whether it is currently included in a
relevant survey program, and/or whether it can be accessed for field survey work (if
required).

Thus, the frequency and type of monitoring activities conducted at each site will depend on the
nature of the questions being investigated, the performance indicator, and the availability and type
of data already available to inform the approach.

There is a core set of indicators that will always be monitored. Chief among these are groundwater
levels and the measurement of take (see the WRP chapters 5.6 and 7.1, and Appendices A to J of
this report), because the presence and abundance of water is a key driver of GDE condition,
response and resilience. Water quality will also be included, as will data on vegetation extent and
condition.

The NSW Department of Planning, Industry and Environment currently monitors groundwater level,
pressure and quality through its network of groundwater observation bores across New South
Wales (refer to Appendices Ai K). The groundwater monitoring network plays an important role in:

9 assessing groundwater conditions
1 managing groundwater, including groundwater access and extraction

1 providing data for the development of groundwater sharing plans.

1 For some water sources this assumption will likely not hold. A key component of MER activities was to identify those water
sources with high ecological value where extract sodhesepould ssur e
be included in the adaptive management regime.

NSW Department of Planning, Industry and Environment | INT17/229858 | 9
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Groundwater level and pressure data collected from monitoring bores can be plotted and analysed
at a water source scale to assess long and short-term changes in the system, used to inform and
calibrate models, and this data is used to identify areas where there may be a potential
management issue. The manually monitored sites are read every four to twelve weeks.
Groundwater level data is also available in real-time via telemetry from
realtimedata.waternsw.com.au/water.stm.

For selected groundwater sources, the corresponding environmental objectives, performance
indicators for potential MER areas are listed in Tables 3 and 4. Note that once MER projects are
approved for the 2019/20 budget, this MER plan will be updated with any additional projects.

Water quality monitoring may be undertaken in the future if an appropriate monitoring program is
approved and implemented. Potential monitoring locations are yet to be determined but would be
guided by medium and high risk outcomes described in the relevant risk assessments for relevant
water quality risks (i.e. R2, QL3 and QL5). Proposed salinity level monitoring would also inform the
effectiveness of water management measures in meeting relevant water sharing plan objectives
through salinity level performance indicators linked to environmental, economic, Aboriginal cultural
and social objectives.

Table 3. Groundwater sources integrity objective with corresponding performance indicators and
MER sites.

Objective Performance indicators Water Site(s)

Contribute to the protection of the integrity of these groundwater sources

from impacts of groundwater extraction

9 Groundwater level
monitoring

source/management
zone

Lachlan Alluvium

1 Groundwater levels at
approximately 250 sites (Appendix
A, Figure 5)

9 Groundwater level
monitoring

Gwydir Alluvium

1 Groundwater levels at
approximately 50 sites
(Appendix B, Figure 8)

9 Groundwater level
monitoring

Macquarie-Castlereagh
Alluvium

1 Groundwater levels at approximately
170 sites (Appendix C, Figure 11)

1 Groundwater level
monitoring

NSW Border Rivers

1 Groundwater levels at approximately
30 sites (Appendix D, Figure 14)

1 Groundwater level
monitoring

Namoi Alluvium

1 Groundwater levels at approximately
630 sites (Appendix E, Figure 17)

9 Groundwater level
monitoring

Murray Alluvium

1 Groundwater levels at approximately
90 sites (Appendix F, Figure 21)

9 Groundwater level
monitoring

Murrumbidgee Alluvium

1 Groundwater levels at approximately
230 sites (Appendix G, Figure 24)

9 Groundwater level
monitoring

Darling Alluvium

1 Groundwater levels at approximately
240 sites (Appendix H, Figure 27)

9 Groundwater level
monitoring

NSW GAB Shallow

1 Groundwater levels at approximately
120 sites (Appendix I, Figure 30)

9 Groundwater level
monitoring

NSW MDB Fractured Rock

1 Groundwater levels at approximately
60 sites (Appendix J, Figure 33)

9 Groundwater level
monitoring

NSW MDB Porous Rock

1 Groundwater levels at approximately
500 sites

(Appendix K, Figure 34)

Note: The monitoring of groundwater levels within the MDB will be undertaken regardless of the risk assessment
outcomes as this is required to provide resource information for characterisation of the groundwater sources and their

response to climate and extraction.
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Table 4. Vegetation GDE objective, corresponding performance indicators and MER sites.

Objective Performance indicators Water source/ Sites(s)

management zones/
risk outcomes

Vegetation extent and Lachlan Alluvium 1 Groundwater levels from
condition Upper Lachlan Alluvial approximately .150 sites
1 River red gum . . (Appendilx A, Figure 5) .
i 9 High & medium 1 Extent using MDBA extent mapping
communities risks
1 Black box communities Condition using remote sensing
9 Lignum communities vegetation indices for evaporation
1 Bl akel y o syellove d transpiration and other modelled
box woodlands EEC information (e.g. stand condition
1 Western grey box assessment tool) (Collaboration work
woodlands EEC with Geoscience Australia and MDBA))
Appendix A, Figure 6
Vegetation extent and Lachlan Alluvium 1 Groundwater levels from
condition Lower Lachlan Alluvial apprpximately 90 sites (Appendix
. A, Figure 5)
1 River red gum 1 High risk § Extont usin .
communities g MDBA extent mapping
I Black box communities Condition using remote sensing
1 Coolibah communities vegetation indices for evaporation
1 Lignum communities transpiration and other modelled
1 Coolibah-black box EEC information (e.g. stand condition

assessment tool) (Collaboration work

Appendix A, Figure 6 with Geoscience Australia and MDBA))

[%]
()
z . " Lachlan Alluvium Not monitoring for extent or
5 Vegetation extent and condition T o rornng .
IS Belubula Alluvial condition due to low risk
IS
3 1 Lowrisk
Vegetation extent and Gwydir Alluvium 1 Groundwater levels from
condition Lower Gwydir Alluvial approximately 50 sites (Appendix
1 River red gum High risk B, Figure 8)
communities 1 igh ris 1 Extent using MDBA extent mapping
1 Coolibah communities 1 Condition using remote sensing
{1 Lignum communities vegetation indices for
1 Ramsar/DIWA wetlands evaporation transpiration and

other modelled information (e.g.
stand condition assessment tool)
(Collaboration work with

Appendix B, Figure 9 Geoscience Australia MDBA)

9 DPIE Biodiversity and Conservation
undertake condition monitoring in
Gwydir wetlands

Vegetation extent and Gwydir Alluvium 1 No monitoring bores located
condition Upper Gwydir Alluvial in this water source
i Assumed that Gwydir regulated
1 River req gum  High risk T Assum ahdied g
communities river is providing groundwater
1 No metered usage recharge in this area

Protect, maintain or enhance the extent and condition of high priority groundwater dependent ecosystems, including target vegetation

Appendix B, Figure 9
No monitoring is proposed
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Objective

Performance indicators

Vegetation extent and

Water source/

management zones/
risk outcomes

NSW Border Rivers

NSW Groundwater Environmental Monitoring, Evaluation and Reporting Plan

Sites(s)

condition Alluvium 9 No monitoring is proposed
1 Riverred gum 7 Low risk
communities 1 Medium risk in
. . downstream of Keetah
Appendix D, Figure 15 Bridge management
zone
Vegetation extent and Macquarie- 1 Groundwater levels from
condition Castlereagh approximately 130 sites
1 River red gum Alluvium (Appendix C, Figure 11)

communities

Appendix C, Figure 12

Lower Macquarie
Management Zones 1
to4

1 High & medium

Extent using MDBA extent
mapping

Condition using remote sensing
vegetation indices for evaporation
transpiration and other modelled
information (e.g. stand condition

risks assessment tool) (Collaboration
work with Geoscience Australia and
MDBA )
i . Groundwater levels from
Veggtgtlon extent and Macquarie- 1 : _ _
condition approximately 40 sites (Appendix
Castlereagh C. Figure 11)
1 River red gum Alluvium 719 . .
communities _ 1 Exten.t.usmg.MDBA extent mapping
Upper Macquarie T Condition using remote sensing

Appendix C, Figure 12

Medium risk

vegetation indices for evaporation
transpiration and other modelled
information (e.g. stand condition
assessment tool) (Collaboration
work with Geoscience Australia and
MDBA)

Vegetation extent and Macquarie- T mgga?sﬁ d ::)?i?'tggggrnetms
condition Castlereagh gnp y

Alluvium management zone
Appendix C, Figure 12

Talbragar

1 Medium risk
Vegetation extent and Macquarie- T No proposed monitoring
condition Castlereagh
Appendix C, Figure 12 Alluvium

Bell, Castlereagh,

Cudgegong

1 Lowrisk
Veggtgtlon extent and Namoi Alluvium il Ground_water levels f_rom
condition approximately 250 sites
1 River red gum Lower Namoi Alluvial (Appendix E, Figure 17) _

communities f  High risk 1 Exten_t_MDBA extent mapping
1 Condition using remote sensing

1 Coolibah communities
Lignum communities

=

1T Bl akel y 6 syelowe d

box woodlands EEC
1 Western grey box
woodlands EEC

Appendix E, Figure 18

vegetation indices for
evaporation transpiration and
other modelled information (e.g.
stand condition assessment tool)
(Collaboration work with
Geoscience Australia and
MDBA)
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Objective Performance indicators Water source/ Sites(s)

Vegetation extent and
condition

1 River red gum
communities

1 Coolibah communities

9 Lighum communities

1T Bl akel y o syelowe d

box woodlands EEC
1 Western grey box
woodlands EEC

Appendix E, Figure 18

management zones/
risk outcomes

Namoi Alluvium

Upper Namoi Alluvial
management zones 2
to5,7t09

&11
1 High & medium
risks

Groundwater levels from
approximately 330 sites
(Appendix E, Figure 17)

Extent using MDBA extent
mapping

Condition using remote sensing
vegetation indices for
evaporation transpiration and
other modelled information (e.g.
stand condition assessment tool)
(Collaboration work with
Geoscience Australia and
MDBA)

Vegetation extent and
condition

1 River red gum
communities

1T Bl akel y o syelowe d

box woodlands EEC

Appendix E, Figure 18

Namoi Alluvium
Peel Alluvial
Medium risk

No proposed monitoring due to
limited High Priority GDES in the
water source which is limited to
the narrow riparian zone

Vegetation extent and
condition

Appendix E, Figure 18

Namoi Alluvium

Upper Namoi
management zones
1,6, 10 & 12, Manilla
and Upper Namoi
Tributaries Alluvial

f Lowrisk

No proposed monitoring

Vegetation extent and
condition

Appendix F, Figure 22

Murray Alluvium
Billabong Alluvial

f Lowrisk

No proposed monitoring

Vegetation extent and
condition

1 River red gum
communities

Appendix F, Figure 22

Murray Alluvium
Upper Murray Alluvial
1 High risk

Groundwater levels from
approximately 20 sites
(Appendix F, Figure 21)

Extent using MDBA extent
mapping

Condition using remote sensing
vegetation indices for
evaporation transpiration and
other modelled information (e.g.
stand condition assessment tool)
(Collaboration work with
Geoscience Australia and
MDBA)
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Objective Performance indicators Water source/ Sites(s)

management zones/
risk outcomes

1 Groundwater levels from
approximately 30 sites

Lower Murray shallow (Appendix F, Figure 21)

1 Extent using MDBA extent

Vegetation extent and

" Murray Alluvium
condition

1 River red gum

communities T Medium risk .
1 Black box communities mappilr'lg . .
1 Condition using remote sensing
Ramsar/DIWA wetlands vegetation indices for
Appendix F, Figure 22 evaporation transpiration and

other modelled information (e.g.
stand condition assessment tool)
(Collaboration work with
Geoscience Australia and
MDBA)

Vegetation extent and 1 Groundwater levels from

Murrumbidgee

condition Alluvium ?’Ar\)prc;ﬂg;fteelylzlﬁgr:ltzej)
T River red gum Wagga Wagga 1 Ex?gnt usin ,MDgBA extent
communities Alluvial, Gundagai & mapping 9
Appendix G, Figure 25 Mid Murrumbidgee 1 Condition using remote sensing
Zone 3 vegetation indices for

evaporation transpiration and
other modelled information (e.g.
stand condition assessment tool)
(Collaboration work with
Geoscience Australia and
MDBA)

Medium risk

Vegetation extent and 1 Groundwater levels from

Murrumbidgee

condition Alluvium ?Xprz)::;?)?tglypzi‘ljrzlfj)
I River red gum Lower Murrumbidgee E FtJD t usi ,MDgBA : ' ‘
communities Shallow l X en. using exien
1 Coolibah communities . . mapp_lrjg. . .
i . 1 Medium risk 1 Condition using remote sensing
i Lignum communities . L
. vegetation indices for
f Black box communities . .
evaporation transpiration and
1 Western grey box . .
other modelled information (e.g.
woodlands EEC .
stand condition assessment tool)
T Ramsar/DIWA (Collaboration work with
wetlands Geoscience Australia and
Appendix G, Figure MDBA).
25
Veg;igtlon extent and Murrumbidgee 1  No proposed monitoring
condition Alluvium
Appendix G, Figure 25 Bungendore &
Kyeamba
management zones
1 Lowrisk
Vegetation extent and Darling Alluvium T No proposed monitoring
condition 1 Low risk

Appendix H, Figure 28
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Objective Performance indicators Water source/ Sites(s)

management zones/

Vegetation extent and
condition

Ramsar/DIWA wetlands
Appendix K, Figure 31

risk outcomes

NSW Great Artesian
Basin Shallow

Surat Shallow
T Medium risk

DPIE Biodiversity and Conservation
undertake condition monitoring in
Macquarie Marshes, Gwydir
wetlands

Vegetation extent and
condition

Appendix I, Figure 31

NSW Great Artesian
Basin Shallow

Warrego & Central

T Lowrisk

No proposed monitoring

NSW MDB Porous
Rock

1 High (Gunnedah-
Oxley Basin
MDB) , medium
(Western Porous
Rock) & low risks

No proposed monitoring,
information gained from
monitoring in other areas will be
transferred.

NSW MDB Fractured
Rock

f Medium (Lachlan
Fold Belt & Peel
Fractured) & low
risks

No proposed monitoring,
information gained from
monitoring in other areas will be
transferred.

Note: Risks in this plan are derived from the risk assessments which form Schedule D to the relevant WRP.
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4. Evaluation and reporting

Overall WSP evaluation 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 whether the water sharing rules were enacted according to the WSP, its
operational efficiency and effectiveness, and identification of the factors that enable or act as
barriers to achieving the desired outcomes. WSP evaluation seeks to explain why a particular
outcome occurred, whether and how well a WSP rule was implemented, what the outcomes were,
and what should be done in future in light of the findings2. The evaluation of a WRP will be
undertaken using the same evaluation framework.

In the context of evaluating environmental outcomes in the Murrayi Darling Basin, data from
monitoring activities will be analysed to determine whether:

91 the water-sharing provisions in the WSP are sufficient to satisfy the WM Act and Basin Plan
requirements to protect, enhance and restore water sources, their associated ecosystems,
ecological processes and biological diversity, and their water quality

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

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

1 expected outcomes were achieved, and the contribution of the WSP rules to those
outcomes.

4.1. Reporting

Reports on the findings of NSW monitoring activities in the MDB in relation to environmental
outcomes will be customised to meet the particular requirements of Basin Plan Schedule 12
(Matters 4, 8, 9, 10, 12, 14, 18 and 19)3. Reporting frequency could be annual, five- or ten-yearly,
although this doesndét preclude other
timescales for groundwater dependent assets. A summary of the various reporting requirements,
their frequency and next due dates is provided in Table 5.

Table 5. Timing of various reporting requirements for the Groundwater MER Plan.

anal ysi s

Requirement Matter Frequency

Basin Plan Schedule 12, Matter 4: The effectiveness of management of risks to water Annually
resources

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

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

Basin Plan Schedule 12, Matter 10 The implementation of the environmental Annually
management framework (Part 4 of Chapter 10)

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

2 Refer to DPI (2017) Evaluation of NSW Water Sharing Plans for the Major Regulated Rivers in the Murrayi Darling Basin for a full
explanation of the recent NSW WSP evaluation approach, findings and recommendations.

3 Matters 8, 9, 12 and 19 are core matters requiring monitoring of water resources in order to report on them. The monitoring of
these core matters will inform the reporting of other matters such as 4, 10, 14 and 18 which do not require further resources

monitoring.
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Requirement Matter Frequency
Basin Plan Schedule 12, Matter 14: The implementation of the water quality and salinity | Annual

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

Basin Plan Schedule 12, Matter 18: The efficiency and effectiveness of the operation of | Five-yearly
water resource plans, including providing a robust framework under a
changing climate

Basin Plan Schedule 12, Matter 19: Compliance with water resource plans Annually

NSW Department of Planning, Industry and Environment | INT17/229858 | 17
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Appendix A. Lachlan Alluvium WRP

This appendix of the groundwater WRP MER Plan applies to all groundwater sources located in the Lachlan Alluvium WRP area (see Figure 1 in
the resource description report). The Lachlan Alluvium water resource plan: Lachlan Alluvium resource description (DPI, 2017a) provides a
detailed description of the plan area including history, land use and topography, environmental assets and river operations and management.
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Figure 5. Monitoring bore locations with depth to water table below ground level for 2015/16.
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Appendix B. Gwydir Alluvium WRP

This appendix of the groundwater WRP MER Plan applies to all groundwater sources located in the Gwydir Alluvium WRP area (see Figure 1 in
the resource description report). The Gwydir Alluvium water resource plan: Gwydir Alluvium resource description (DPI, 2017b) provides a detailed
description of the plan area including history, land use and topography, environmental assets and river operations and management.
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Figure 7. Average metered groundwater extraction in the Gwydir Alluvium WRPA from 2007 to 2016.
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Figure 9. Vegetation GDE performance indicators within the Gwydir Alluvium WRPA.
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Appendix C. Macquarie-Castlereagh Alluvium WRP

This appendix of the groundwater WRP MER Plan applies to all groundwater sources located in the Macquarie-Castlereagh Alluvium WRP area
(see Figure 1 in the resource description report). The Macquarie-Castlereagh Alluvium water resource plan: Macquarie-Castlereagh Alluvium

resource description (DPI, 2017c) provides a detailed description of the plan area including history, land use and topography, environmental assets
and river operations and management.
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Figure 10. Average metered groundwater extraction in the Macquarie-Castlereagh Alluvium WRPA from 2007 to 2016.
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Figure 11. Monitoring bore locations with depth to water table below ground level for 2015/16.
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