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1. Introduction
To date, in line with a process of consultation and review, MDBA has published two Basin
Plan proposals:
1. The draft Basin Plan of 28 November 2011 (referred to hereafter as ‘the draft Basin
Plan’).
2. A revision post public consultation: the revised draft Basin Plan of 28 May 2012
(referred to hereafter as ‘the revised draft Basin Plan’).
Prior to this, in October 2010, the Guide to the Proposed Basin Plan was published.
In addition, we released a companion report summarising the methods and assessments
used to determine the groundwater sustainable diversion limits (SDLs) and baseline
diversion limits (BDLs) for the draft Basin Plan. This report, titled ‘The proposed
Groundwater Baseline and Sustainable Diversion Limits: Methods Report (MDBA 2012a) is
from here on referred to as the ‘Groundwater methods report’.
Since publishing the Groundwater methods report, the MDBA has made changes to the way
groundwater SDLs are determined. The purpose of this addendum report is to document the
basis for that revision made between the draft and revised draft Basin Plans.
The revision has resulted in the groundwater SDL decreasing from 4,340 GL/y total to
3,184 GL/yr. The reduction is in response to:
1. Concerns raised in the submissions on groundwater received during the 20 week
consultation period following the release of the draft Basin Plan.
2. A subsequent review of the groundwater methods and assessments by the MDBA and
independent groundwater experts.
This addendum report will:
1. Provide information on the review of the groundwater SDL assessments, including:




an explanation of how the potential impacts of groundwater take on surface water
were accounted for when setting the groundwater SDLs;
a discussion on data quality and how it was considered in the review
changes to deep groundwater SDL resource units.

2. Outline requested changes in groundwater SDL resource unit boundaries and SDLs
made by New South Wales (NSW), South Australia (SA) and Victoria.
3. Assesses the potential impacts on surface water resources of the BDL policy
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2. Groundwater Submissions
The MDBA received almost 12,000 submissions during the 20 week consultation process
following the release of the draft Basin Plan on 28 November 2011. The feedback on
groundwater focussed primarily on the impact that proposed groundwater diversion limits
would have on surface water resources; and, given the lack of groundwater information and
data, the view that groundwater SDLs were too high.
Conversely, the MDBA also received a number of submissions that considered the
groundwater SDLs to be too conservative, particularly in areas where groundwater is saline
and it was suggested there are opportunities to use saline groundwater for non-agricultural
uses.
Each of these points is explained in more detail below.
Stakeholders also raised issues associated with coal seam gas and the Great Artesian
Basin. These specific topics are addressed in the proposed Basin Plan consultation report
(MDBA 2012b), and will not be dealt with in this report.

2.1
Issue of the impact of groundwater extraction on surface water
resources
A number of the submissions called for more detailed scientific understanding of the relevant
groundwater resources; and the degree of connectivity between surface and groundwater
systems in the Basin. Further to this, there was concern that increases in groundwater
extraction are not justified when so little is known about the long-term impacts of increasing
groundwater extraction on surface water resources.
Generally, submissions looked at the aggregated volume of the SDLs across the Basin.
Concerns were raised about the increase in groundwater SDLs in the draft Basin Plan
compared to initial estimates in the Guide to the Basin Plan (October 2010). Implicit in some
of the submissions was the assumption that for every 1 ML of groundwater extracted there
would be a corresponding 1 ML reduction in surface water flow due to the connections
between surface water and groundwater; and that this would largely negate the gains from
reducing surface water takes across the Basin.
A more detailed submission from CSIRO suggested that the impact of the change in
groundwater SDLs between the Guide and the draft Basin Plan would potentially have an
impact of up to 500 GL/y. This estimate was based on the methods and assumptions for
increased groundwater extraction in the Murray–Darling Basin Sustainable Yields Project
(MDB SY) (CSIRO 2008).

2.2

Issue of the available groundwater information and data

Other submissions simply stated that there is insufficient information and science available
to support the setting of groundwater SDLs at the proposed levels. On this basis, many felt
that a more conservative approach should be adopted (i.e. lower groundwater SDLs). These
submissions did not detail any specific examples or provide additional information for use by
the MDBA.
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2.3

MDBA response to submissions

In response to the submissions, the MDBA undertook a review of the methods and
assessments that were used to determine the groundwater SDLs, including an assessment
of the potential impact that the groundwater SDLs could have on surface water resources. A
detailed discussion of the review of the methods and assessments is provided in Section 3.
The review included a groundwater review workshop (section 3.3) attended by a number of
groundwater experts that provided technical advice on the groundwater methodology and
the applicability of the methods used to determine the proposed groundwater SDLs in the
draft Basin Plan.
After considering the submissions and information from the review, the MDBA revised a
number of the groundwater assessments—which resulted in the alteration of a number of the
SDLs. A detailed discussion of the reasons for the changes is provided in Section 4.
The main areas of change are:


the unassigned groundwater assessment



reassessment of the SDL for the Gunnedah–Oxley Basin groundwater resource



the incorporation of additional information that was provided by the Basin states.
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3. Review of groundwater assessments and methods
The most significant factor in increasing the groundwater SDL (between the Guide and the
draft Basin Plan) was the treatment of unassigned groundwater. Unassigned groundwater is
the groundwater that can be made available for consumptive use above the BDL
(MDBA 2012a).
Unassigned groundwater
Unassigned groundwater is the groundwater that can be made available for consumptive use above
the BDL. Using the recharge risk assessment method (RRAM) (Appendix B), unassigned
groundwater is generally made available when the RRAM derived preliminary extraction limit (PEL)
exceeds the BDL.
The unassigned water assessment implements a precautionary approach to the further development
of groundwater resources. The proposed SDL is determined by allowing a percentage of the water
between the BDL and the PEL to be made available for productive use. The percentage is known as
the unassigned groundwater factor and is expressed as a decimal e.g. 0.25.

The review of methods focussed primarily on this factor, within the framework of the two
major issues raised by the consultation process. The MDBA has categorised the different
unassigned groundwater SDL resource units in the Basin into three broad systems based on
the characteristics of hydrogeology and connectivity (Figure 1):


Lachlan Fold Belt: a fractured rock system that lies under several surface water
catchments and shallow alluvial aquifers, spanning the width of the Basin from Albury
to Bourke



Highland aquifers: fractured and porous rock systems with overlying small shallow
alluvial aquifers that are in the eastern and southern elevated parts of the Basin



Western aquifers: fractured or porous rock systems stretching from the southwest to
the north of the Basin, with relatively flat terrain and mostly saline resources that can
be difficult to access.

In terms of data quality/availability and the impact of groundwater extraction on surface
water resources; the following comments can be made about these three broad systems:


Lachlan Fold Belt: variable connectivity with surface water resources and medium
levels of data quality



Highland aquifers: higher connectivity with surface water resources and medium
levels of data quality



Western aquifers: low or no connectivity with surface water resources and low data
quality.

To review the unassigned groundwater systems, the MDBA undertook several tasks:
1. Connectivity review for unassigned water SDL resource units.
5

2. Current levels of information and data review.
3. Groundwater review workshop.
Figure 1 Unassigned groundwater systems

Western

Lachlan Fold
Belt
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Highlands

3.1

Connectivity review for unassigned groundwater SDL resource units

Surface-water and groundwater systems are not separate resources; they are components
of one system. Where the connection is strong, groundwater extraction may directly affect
surface-water stream flow by inducing leakage to groundwater, or intercepting groundwaterderived base flow over short and long timeframes. The potential impact of groundwater
extraction was explicitly considered in determining the groundwater SDLs for the Basin Plan
and detailed in the Groundwater methods report (MDBA 2012a).
The strength of the connection between groundwater and surface water varies across the
Basin according to the hydrological conditions at a given location (MDBA 2012a). The ratio
between the volume of groundwater extraction and the impact on surface water resources is
described as the connectivity ratio (e.g. a ratio of 0.3 means that for every 100 ML of
groundwater extracted, there is a 30 ML reduction in surface water resources).
The most recent comprehensive review of connectivity across the Basin was carried out as
part of the MDB SY project (Richardson et al. 2008). It anticipated a 2,000 GL/y increase in
groundwater extraction in certain areas across the Basin that would result in a 500 GL/y
reduction in surface water resources. The 2,000 GL/y increase in the MDB SY was projected
to occur in the large alluvial and highland systems within the Basin where the majority of the
potential surface water impact would occur.
The MDBA further investigated this issue as part of the review of the groundwater SDLs in
the draft Basin Plan (28 November 2011). In this work the MDBA assessed the potential
surface water impacts associated with the increases above the BDL being proposed in that
version of the Plan. The location and extent of the increases being proposed in the draft
Basin Plan, while similar in overall volume to the increases considered in the MDB SY
project work, differed significantly in terms of where the increases were located.
Accordingly, the MDBA view of the projected surface water impact also differed.
Using the MDB SY assumptions about connectivity, and matching these to the increases
being proposed in the draft Basin Plan (28 November 2011), the Authority estimated the
potential surface water impact as 189 GL. For each of the three broad classes of
unassigned groundwater systems this was estimated as:


Lachlan Fold Belt: (unassigned water of 466 GL) has the potential to reduce surface
water flows by 140 GL per year



Highlands: (unassigned water of 81 GL) has the potential to reduce surface water
flows by 32 GL per year



Western – (unassigned water of 1220 GL) has the potential to reduce surface water
flows by 17 GL per year (all the impact occurred in the NSW Great Artesian Basin
Shallow WRP area)

This information was used as an input to the revision of the proposed unassigned water
SDLs for the revised draft Basin Plan (28 May 2012).
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3.2

Current levels of information and data review

The MDBA also reassessed the information and data used to determine the groundwater
SDLs in the draft Basin plan (28 November 2011). In general, information and data is much
more readily available and is of a higher quality in areas with significant groundwater use.
The data review confirmed that:


there are many groundwater SDL resource units in the Basin where licensed
extraction is not metered. This adds to uncertainty regarding current and future
groundwater use



in general the SDL resource units with unassigned water in the Lachlan Fold Belt
and Highlands unassigned groundwater systems had relatively higher levels of data
quality compared to the Western unassigned groundwater system. However, the
data quality is below that of the high use, large alluvial groundwater SDL resource
units; where numerical groundwater models were used to inform the SDLs (MDBA
2012a).

3.3

Groundwater review workshop

As part of the review of the groundwater SDLs, the MDBA held a workshop on 17 May 2012.
With a particular focus on SDL resource units with unassigned groundwater, the objectives
of the review workshop were to:




provide technical advice to the MDBA on the groundwater methodology
assess the applicability of the methods and assessments used to determine the
proposed groundwater SDLs in the draft Basin Plan
assess the availability of data and information—particularly on the connections
between groundwater and surface-water systems; uncertainty regarding recharge;
and localised impacts.

The workshop also provided advice on potential priorities for the MDBA future groundwater
work program, the MDBA decision to adopt the outcomes of the NSW Achieving Sustainable
Groundwater Entitlements (ASGE) program as SDLs, and the revision to the policy for
determining BDLs (MDBA 2012b). The outcomes of the workshop are included in
Attachment A.

3.4

Review Outcomes

The technical advice from the groundwater review workshop confirmed MDBA's conclusion
that the most appropriate method for revising groundwater SDLs was to alter the unassigned
groundwater assessment.
The MDBA then revised the unassigned groundwater assessments in the three broad
unassigned groundwater systems as described in section 4.
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4. Revisions to groundwater SDLs
4.1

Unassigned groundwater revision

4.1.1

Lachlan Fold Belt system

The key concerns for the review of the Lachlan Fold Belt SDLs were the risk of potential
impacts on surface water resources of groundwater extraction and the risk of localised
impacts. Using updated information, the MDBA determined that if the unassigned
groundwater assessment remained unchanged the potential impact on surface water
resources would be between 75 and 150 GL/y. This was considered to be unacceptable and
it was decided that a more precautionary approach should be taken.
For the draft Basin Plan the MDBA used the MDB SY connectivity factor of 0.3 for this
system. Based on expert advice from the workshop, the connectivity factor was changed to
a range of between 0.3 and 0.6 to reflect the high variability of the connectivity within the
system. This accounts for the potentially higher impacts on surface water in the highland
areas of the Lachlan Fold Belt system.
The groundwater review workshop supported the MDBA assessment that the Lachlan Fold
Belt Western SDL resource unit (GS25) should use the same assessment as the SDL
resource units in the Western Unassigned groundwater system.
4.1.2

Highland system

The key concerns for the Highland SDL resource units with unassigned groundwater were
the risk of potential impacts on surface water resources, risk of localised impacts and
ensuring a precautionary approach. The MDBA determined that if the unassigned
groundwater assessment remained unchanged in the Highland system that the potential
impact on surface water resources would be 32 GL/y. This was considered to be
unacceptably high and it was decided that a more precautionary approach should be taken.
The groundwater review workshop discussed the use and suitability of the MDB SY
connectivity factors in the Highland systems. It advised that the MDB SY connectivity factors
were suitable for the purpose of determining the potential impacts of groundwater extraction
in the Highlands system.
4.1.3 Western system
The key issues for the western unassigned groundwater SDLs were data quality, and the
risk of localised impacts. In the western systems the groundwater review workshop
supported the MDBA assessments that in regard to connectivity:



The MDB SY and previous MDBA assumptions of no connectivity in the majority of
the western systems were correct;
In those areas where there was groundwater flow to surface water systems,
particularly in the lower Murray and Darling rivers, groundwater extraction would
reduce saline groundwater flows to the rivers which would be beneficial to productive
water users and the environment; and
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The initial assessment (section 3.1) of the impact of the proposed increase in
groundwater extraction on surface water resources predicted a 17 GL/y impact in the
NSW Great Artesian Basin Shallow WRP area (GS39, GS40 and GS41). Further
MDBA assessment determined that the impact could be approximated to zero due to
further consideration of the hydrogeology of these units, and due to the MDB SY
assumption that all extraction would occur within 2km of the impacted stream was
unrealistic in such an extensive groundwater system.

Accordingly consideration of surface water connectivity was not a factor in reviewing the
SDLs in the western system.
The MDBA instead focused its assessment on the issue of low data quality across the
majority of the western unassigned groundwater SDLs. It concluded that the level of data
quality justified a more precautionary approach to the setting of the SDLs in the Western
system and that the unassigned groundwater assessment should be modified.
4.1.4

Unassigned groundwater outcomes

Although the key concerns in the Lachlan Fold Belt, Highland and Western unassigned
systems were different, the review determined that a consistent and more precautionary
approach to unassigned groundwater should be adopted across the Basin. For the revised
draft Basin Plan (28 May 2012), the MDBA has therefore has adopted an unassigned
groundwater factor of 0.25 (section 3) in all but one groundwater SDL resource unit. The
single unit is the SA Murray Salt Interception Scheme – where groundwater take is purely for
beneficial salinity control in the River Murray.
This precautionary approach will allow for development to occur in the unassigned
groundwater areas without negatively impacting on the surface water resources or allowing
over-extraction in the groundwater resources. As new and better knowledge becomes
available, particularly in resource units where data is currently poor, the MDBA will reassess
the knowledge and revise the SDLs accordingly. This is a key point in those resource units
with limited amounts of data and information.
In regards to the issue of the potential impact of groundwater extraction on surface water
resources the MDBA has calculated that the unassigned groundwater assessment for the
revised draft Basin Plan (28 May 2012) has a potential reduction in surface water resources
from unassigned groundwater extraction in the Lachlan Fold Belt and Highland unassigned
systems of between 29 and 58 GL/y. It is essential to note the time span of the potential
impacts can vary from a few years to hundreds of years and in some cases may never be
realised. Mindful of this context, the MDBA is of the view that this is an acceptable risk.

4.2

Revision to other groundwater SDLs

As part of the review of the groundwater SDLs in the draft Basin Plan (28 November 2012),
the MDBA considered deep groundwater systems and requests from NSW, SA and Victoria
for changes to a number of the SDL resource units and SDLs in the respective states.
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4.2.1

Revision to deep groundwater resources

There were three new deep groundwater SDL resource units included in the draft Basin Plan
(28 November 2011). For the revised draft Basin Plan (28 May 2012) a further two deep
groundwater SDL resource units have been added in Victoria (section 4.3.3) with nominal
volumes to allow some use if required (Figure 2).
The most significant deep groundwater resource in the Basin Plan is the Gunnedah-Oxley
basin in northern NSW. In the draft Basin Plan (28 November 2011) an SDL of 300 GL/year
had been proposed based on the NSW planning assessments, adjusted to account for the
aquifer description used by the MDBA, which is different to the description used by NSW.
After review, it was concluded that, based on the relatively limited information available, a
more conservative approach to setting the SDL would be appropriate. Therefore, a new
proposed SDL of 102.4 GL/y has been determined using the RRAM process. Further
information will be available in the Groundwater Sustainable Diversion Limit Resource Unit
Summary Report Cards of which a revised version will be published later in 2012.
It was noted that additional information regarding the Gunnedah-Oxley basin is expected to
become available (in the next two or three years) from the Namoi Water Study and projects
funded under the Independent Expert Scientific Committee on Coal Seam Gas and Coal
Mining. This information will inform any potential revision of the SDL for this area as part of
the 2015 SDL review.
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Figure 2.

Deep groundwater SDL resource units
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4.3

SDL resource unit and SDL revisions in Basin states

4.3.1

New South Wales

In response to changes in the NSW water planning boundaries, NSW requested changes to
the specifcation of groundwater water resource plan (WRP) areas in the north west of the
state.
The MDBA agreed to the New South Wales request to amalgamate the WRP areas: NSW
Sediments above the Great Artesian Basin (GAB) (GW13) and NSW Alluvium above the
GAB (GW14). This single WRP - the New South Wales Great Artesian Basin Shallow
(GW13) reflects the changed state planning boundaries (Figure 3).
As part of the same revisions MDBA agreed to change the two SDL resource units in the
WRP area - NSW Alluvium above the GAB (GS37) and NSW Sediments above the GAB
(GS40) - to three SDL resource units to align the NSW groundwater planning boundaries
with the deeper GAB aquifers:




NSW GAB Surat Shallow (GS39);
NSW GAB Warrego Shallow (GS40); and
NSW GAB Central Shallow (GS41).

New South Wales also provided updated entitlement volumes for these three SDL resource
units. This was incorporated into the updated BDLs. The BDL has therefore changed from
2.2 GL/y to 7.5 GL/y for this WRP area. The SDL for these three SDL resource units was
determined using the unassigned groundwater assessment for the revised draft Basin Plan
(28 May 2012).
The agreed changes in NSW have lead to revised WRP areas (Figure 3) and revised SDL
areas (Figure 4).
4.3.2

South Australia

In response to the draft Basin Plan (28 November 2011), South Australia requested that the
surface water of the SA River Murray be separated into its own WRP area. The MDBA
agreed to the South Australian request and this action resulted in the separation of the
regulated River Murray from the surface water and groundwater resources in the WRP area.
The new WRP areas are the South Australian Murray WRP area and the South Australian
Murray Region WRP area (GW4) (covers both groundwater and surface water resources
within the WRP area).
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Figure 3.

Groundwater WRP areas (revised draft Basin Plan 28 May 2012)
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Figure 4.

Groundwater SDL resource units (revised draft Basin Plan 28 May 2012)
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4.3.3

Victoria

In response to the draft Basin Plan (28 November 2011) and other factors, Victoria
requested a number of changes to the arrangements for the Victorian groundwater elements
of the draft Basin Plan:






Proposed Groundwater Boundaries for Victoria;
The Definition of Groundwater SDL Resource Units;
Victorian Riverine Sedimentary Plain Groundwater BDL;
Victorian Riverine Sedimentary Plain Groundwater SDL; and
Lower Ovens groundwater management area BDL & SDL.

Background
Victoria manages their groundwater systems using groundwater management areas (GMAs)
and water supply protection areas (WSPA). These management areas have a volume of
entitlement named a Permissible Consumptive Volume (PCV) which is an administrative
volume that caps the total volume of groundwater that can be used. Victoria then manages
the impact of groundwater extraction through rules that restrict the extraction volumes based
on groundwater level trigger points.
For example when the groundwater level declines to a specified level at a given location, use
is reduced until the groundwater levels rises back above that level. It is important to note
that historically PCVs have not been determined on sustainability criteria, they are the
volume of groundwater entitlement in the relevant GMA when it is declared.
Groundwater Boundaries and definitions for Victoria
In response to the completion of the Groundwater SAFE (Secure Allocations, Future
Entitlements) project that investigated groundwater management boundaries in Victoria, the
state requested changes to the spatial coverage of the SDL resource units in the state
(Victorian Government 2012). The MDBA has agreed to the Victorian proposal for two
groundwater SDL resource units that match the Victorian groundwater WRP areas
(Figure 3):



Goulburn-Murray groundwater SDL resource unit (GW2 area); and
Wimmera-Mallee groundwater SDL resource unit (GW3 area).

The two SDL resource units include descriptions of groundwater resources to differentiate
the groundwater systems within each of the new SDL resource units. Previously there were
separate SDL resource units within each of the Victorian WRP areas. The detailed changes
to the Victorian SDL resource units are provided in Table 1.
The two SDL resource units reflect the outcomes of the Groundwater SAFE project, which
included consultation with the Victorian Water Corporations and water user groups (Victorian
DSE 2012). Victoria has stated that the revision will give them the maximum flexibility to
manage and report the groundwater resources in the state.
In conjunction with the proposal for new SDL resource units, Victoria requested that the
descriptions of the systems within the SDL resource units include depth criteria. In agreeing
to the revisions in SDL resource units, the MDBA has included deep groundwater
17

descriptions for both SDL resource units with a nominal SDL volume of 5 GL/y to ensure that
some use may occur if required. To consider an increase above a nominal volume in the
SDL for these deep SDL resource units, further work would need to be carried out to ensure
the increase would continue to reflect an environmentally sustainable level of take.
Table 1 Changes in Victorian SDL resource units by WRP area
Changes within
GW2 Goulburn Murray groundwater
WRP area
Draft Basin plan (28 November 2011)
Revised draft Basin Plan (28 May 2011)
SDL resource units
Groundwater resource descriptions
 (GS8f) Victorian Riverine Sedimentary
Plain (shallow; Shepparton Formation)
 GS8f Victorian Riverine Sedimentary
Plain (deep; Renmark Group and Calivil
Formation)
 GS8e Ovens-Kiewa Sedimentary Plain
 GS8a Goulburn-Broken Highlands
 GS8b Loddon-Campaspe Highlands
 GS8c Murray Highlands
 GS8d Ovens Highlands
Not specified

GS8 Goulburn Murray: Shepparton Irrigation
Region
GS8 Goulburn Murray: Riverine Sedimentary
Plains

GS8 Goulburn Murray: Highlands

GS8 Goulburn Murray: Deep

Changes within
GW3 Wimmera-Mallee groundwater
WRP area
Draft Basin Plan (28 November 2011)
Revised draft Basin Plan (28 May2011)
SDL resource units
Groundwater resource descriptions
 GS9a West Wimmera
 GS9c Wimmera-Mallee Border Zone
GS9 Wimmera-Mallee Sedimentary Plain
 GS9d Wimmera-Mallee Sedimentary
Plain
 GS9b Wimmera-Avoca Highlands

GS9 Wimmera-Mallee: Highlands

Not specified

GS9 Wimmera-Mallee: Deep

The BDLs and SDLs for the two SDL resource units in the revised draft Basin Plan (28 May
2012) are the sum of the BDLs and SDLs of the 10 former SDL resource units in the draft
Basin Plan (28 November 2011) plus any changes agreed by the MDBA during or after the
20 week consultation period (e.g. unassigned groundwater revisions in the Wimmera-Mallee
Sedimentary Plain).
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Victorian Groundwater BDLs
In its submission on the draft Basin Plan (28 November 2011), Victoria requested that the
MDBA set the BDL at 193 GL/y for the Victorian Riverine Sedimentary Plain (deep) SDL
resource unit, which is based on the PCV for all the Victorian management areas within the
SDL resource unit.
In determining the BDL (175 GL/y) for the resource unit in the draft Basin Plan
(28 November 2011) the MDBA incorporated the rule that restricts groundwater use to 70%
of entitlement in the Katunga WSPA, consistent with the application of the basin wide BDL
policy (section 6.2). Victoria asserted that the BDL should not include the effect of this rule,
as a change in circumstance can prompt the Victorian Minister to amend the restriction to
enable greater (or lesser) groundwater use. The MDBA has applied BDL policy (MDBA
2012b) consistently across the Basin.
Accordingly, the MDBA did not accept the Victorian request as it would not be consistent
with the Basin wide BDL policy (MDBA 2012b). Doing so in this case would have been
inconsistent with for other SDL resource units in the Basin where the MDBA has used rules
managing groundwater extraction to determine the BDL.
Note, the BDL for the Victorian Riverine Sedimentary Plain (deep) SDL resource unit in the
draft Basin plan (28 November 2011) is now included in the BDL for the Goulburn-Murray
groundwater SDL resource unit (GS8) in the revised draft Basin Plan (28 May 2012).
Victorian Groundwater SDLs
In its submission on the draft Basin Plan (28 November 2011), Victoria stated that the model
used to determine the SDL for the Victorian Riverine Sedimentary Plain (deep) SDL
resource unit did not take into account episodic flood recharge which results in an
underestimate of the resources capacity for productive use. It also indicated that the peer
review of the model (Merrick et al 2010) states that the uncertainty factor, of approximately
42 GL, applied to reduce the SDL is unnecessarily high. Victoria contended that these 2
factors are sufficient to warrant the removal of the uncertainty factor and increase the SDL
from 127.0 GL/y to 168.9 GL/y.
The MDBA reviewed the modelling results and associated peer review recommendations
and determined that an SDL of 168.9 GL/y represents an environmentally sustainable level
of take, and was adopted as the proposed SDL for the revised draft Basin Plan (28 May
2012). This decision of the MDBA reflects its acceptance of the case made by Victoria to
increase the SDL for the groundwater SDL by 41.9 GL/y.
Note, the SDL for the Victorian Riverine Sedimentary Plain (deep) SDL resource unit in the
draft Basin Plan (28 November 2011) is now included in the SDL for the Goulburn-Murray
groundwater SDL resource unit (GS8) in the revised draft Basin Plan (28 May 2012).
Lower Ovens groundwater management area BDL & SDL
The Lower Ovens GMA is one of three GMAs contained within the Ovens-Kiewa
Sedimentary Plain SDL resource unit (GS8e) in the draft Basin Plan (28 November 2011).
Under the revised draft Basin Plan (28 May 2012), this resource unit is now included in the
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Goulburn-Murray: Sedimentary Plain part of the Goulburn-Murray groundwater SDL
resource unit (GS8).
Baseline Diversion Limit
Victoria has requested that the state PCVs plus stock and domestic (S&D) use (39.0 GL/y)
be considered as the BDL for the Ovens-Kiewa Sedimentary Plain SDL resource unit. The
MDBA has received data and information from Victoria that shows that the current
entitlement volume plus S&D in the resource unit is 28.5 GL/y. Under the MDBA BDL policy
(section 6.2) the BDL is set at the current entitlement volume plus S&D. Accordingly the
MDBA did not accept the Victorian request as it would be inconsistent with the Basin wide
BDL policy (MDBA 2012a).
Sustainable Diversion Limit
Victoria has requested that the state PCVs plus stock and domestic (S&D) use (39.0 GL/y)
be considered as the SDL for the Ovens-Kiewa Sedimentary Plain SDL resource unit. The
SDL of 30.54 GL/y for the resource unit in the draft Basin Plan (28 November 2011), was
informed by a numerical groundwater model in the majority of the system and the RRAM
process in the other part of the resource unit. Accordingly, the MDBA did not accept the
Victorian request as it is the MDBA’s assessment that the Victorian request would lead to a
SDL that would be higher than the environmentally sustainable level of take.
Note, the SDL for the Ovens-Kiewa Sedimentary Plain SDL resource unit in the draft Basin
Plan (28 November 2011) is now included in the SDL for the Goulburn-Murray groundwater
SDL resource unit (GS8) in the revised draft Basin Plan (28 May 2012).
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5. Overview of the revised groundwater SDLs
In the draft Basin Plan, the total of the proposed groundwater SDLs was set at 4,340 GL/y.
In the revised draft Basin Plan the total of the groundwater SDLs is proposed to be
3,184 GL/year. The changed BDLs and SDLs are summarised, state by state, in Table 2.
These changes mainly reflect changes in the proposed SDLs for areas with unassigned
groundwater and deep groundwater.
Table 2.

ACT
NSW
QLD
SA
VIC
Basin wide

Changes in groundwater BDLs and SDLs in revised draft Basin Plan
28 Nov
2011
Draft
BDL
(GL/y)

28 Nov
2011
Draft
SDL
(GL/y)

Revised
28 May
2012
BDL
(GL/y)

Revised
28 May
2012
SDL
(GL/y)

SDL change (Draft to
Revised) 2011 to 2012
(GL/y)

1.7
1,417
247
131
556
2,352

7.3
2,531
656
365
780
4,340

1.7
1,437
247
131
556
2,373

3.2
1,793
432
260
697
3,184

-4
-738
-225
-105
-83
-1,155

A table of the BDLs and SDLs and changes to SDLs for the individual SDL resource units in
the revised draft Basin Plan is included in Appendix C. The Groundwater Sustainable
Diversion Limit Resource Unit Summary Report Cards (MDBA 2012c) are being updated to
reflect the revisions made for the revised draft Basin Plan and will be published later in 2012.
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6. Other Issues
During the review process and in the groundwater review workshop a number of other
issues were raised including:



The adoption of plan limits in the NSW Achieving Sustainable Groundwater
Entitlements (ASGE) program areas as SDLs; and
The potential impacts on surface water resources of the BDL policy due to
differences between current actual use and the BDLs, where such differences occur
in the draft Basin Plan (28 November 2011).

6.1
Adoption of limits already set in NSW under the Achieving Sustainable
Groundwater Entitlements (ASGE) program
In the draft Basin Plan (28 November 2011), the MDBA adopted the limits already set in
seven groundwater systems in NSW under the ASGE program as the SDLs (MDBA 2012b).
The reductions to entitlements under this program are currently being implemented in a
staged manner and will be completed in all systems by 2018. In the 2010 Guide, further
reductions had been proposed for a number of these systems. The MDBA position in the
draft Basin Plan (28 November 2011) was based, in part, on concerns about over-correction
given the compounding technical uncertainties associated with placing further reductions on
areas currently undergoing reductions.
The groundwater review workshop discussed the view that there is a technical argument,
based on results from numerical groundwater models, for making further reductions in a
number of the ASGE areas. The workshop also discussed the case for monitoring the
existing adjustment program and considering the case for further adjustment of the SDLs at
a later time as was stated in the Groundwater Methods document (MDBA 2012a).
In the revised draft Basin Plan, the MDBA has not altered its position regarding SDLs in the
ASGE program areas. The SDLs remain set at the limits set in the draft Basin Plan
(28 November 2011).

6.2

Baseline Diversion Limits (BDLs)

BDLs provide a common reference point for the consideration of groundwater SDLs. The
BDLs set out in the revised draft Basin Plan (28 May 2012) provide a robust and
comprehensive basin wide collation of the existing limits on groundwater use ahead of the
implementation of the Basin Plan. The BDL for each SDL resource unit has been determined
on the following basis:
1. where a water management plan or proposed plan exists, the BDL is the plan limit
unless the plan limit is greater than the level of entitlement, in which case the BDL is
the entitlement;
2. where there is no plan, the BDL is the entitlement along with the effect of any rules
managing extraction; and
3. where there is a cross-border agreement for groundwater management, the
extraction limit under the agreement is the BDL.
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All BDLs also include an estimate of stock and domestic take.
The BDL policy in the revised draft Basin Plan (28 May 2012) has not changed from the
policy developed for the draft Basin Plan (28 November 2011).
The MDBA has implemented the BDL policy as its view of the most accurate reflection of the
limits on use imposed by the current groundwater planning arrangements. The MDBA
understands that the current level of use in the SDL resource units could be below the BDL
in many cases. Where this occurs in groundwater SDL resource units that have been
classified as connected to surface water resources (MDBA 2012a), there is the potential for
increased groundwater use within the BDL envelope to impact on surface water resources.
In order to quantify the potential surface water impact of increased use within the BDL, an
estimate of the level of use within the BDL has been prepared by the MDBA. There are a
number of issues that need to be highlighted when estimating the current groundwater use
across the Basin:





The most up to date basin wide groundwater use information held by the MDBA is for
the period 2003/04 to 2007/08. This information was sourced from the Basin states;
Metered data is concentrated in areas of high groundwater use where:
o approximately 75% of the annual average groundwater extraction in the Basin
occurs across 40% of the SDL resource units;
o use is generally close to or is equal to the BDL;
o the data quality in the majority of these areas is generally considered
acceptable with lower levels of uncertainty;
In the other SDL resource units, use was estimated as 60% of the volume of
entitlement plus an estimate of S&D use. In these areas the data quality would
generally be considered highly variable but mostly poor with higher levels of
uncertainty.

Taking into consideration these issues the MDBA has estimated that average use across the
Basin for the period 2003/04 to 2007/08 was 1,745 GL/y. The BDL in the revised draft Basin
Plan (28 May 2012) is 2,373 GL/y, which is 628 GL/y higher than the estimated average use
in the 2003/04 to 2007/08 period.
Since the Basin states provided the 2003/04 to 2007/08 usage information, there have been
small changes to some of the BDL estimates due to improved information. These changes
total to an increase of 81 GL/y in the basin wide BDL and have been incorporated as they
represent an improved quantification of the application of the BDL policy.
The MDBA has estimated the potential impact of this increased groundwater use within the
BDL, should it occur. This has been done by applying the same assessment method
discussed in section 3.1 i.e. the assumed connectivity ratio for the relevant system was
applied to the possible increase to determine the potential impact. Under this method, the
potential basin wide impact of increased use with the BDL is estimated to be 56 GL/y. This
impact relates to increases in 24 SDL resource units where surface water connectivity is an
issue and increases in use within the BDL are possible. In the remaining SDL resource
units, either connectivity is not an issue or no increases are possible as use is already at the
BDL.
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Of the remaining SDL resource units, there are 3 SDL resource units in which groundwater
is managed to control salinity and water logging and the flow of saline groundwater to
surface water resources (NSW Lower Murray Alluvium (shallow) (GS32); NSW Lower
Murrumbidgee Alluvium (shallow) (GS33); Victorian Goulburn-Murray: Shepparton Irrigation
Region (GS8)). In these units the BDL was set at the current entitlement levels to ensure
that there is the maximum flexibility to manage salinity and water logging and a reduction in
saline groundwater flow to surface water resources is considered to be beneficial. The total
difference between the BDL and estimated use in the three areas is 212.7 GL/y and
represents a considerable portion (34%) of the total potential for increased groundwater use
within the basin wide BDL. Given the context in which the BDL for these systems has been
set, the MDBA has not included potential increases in groundwater use, within the BDL
envelope, in the three systems into its consideration of the potential for increased
groundwater use to impact on the surface water resources provided above.
As noted above, the MDBA has implemented the BDL policy as its view of the most accurate
reflection of the limits on use imposed by the current groundwater planning arrangements.
While there remains a potential impact on surface water from use within the BDL, the MDBA
views this as a pre-existing risk which has been now incorporated into surface water and
groundwater planning under the Basin Plan arrangements.
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7. Future groundwater work program
As part of the ongoing development of the Basin Plan the MDBA has identified a number of
priority areas for a future work program to inform the 2015 review of SDLs (Basin Plan
Chapter 6, s6.07), and groundwater planning into the future. The future work areas were
informed by discussion at the groundwater review workshop. The priority areas include:










working with the Basin states to review current or develop new water resource
planning rules and groundwater management arrangements;
improving and quantifying information on the connectivity between surface and
groundwater and interactions with the Great Artesian Basin;
improving the understanding and estimation of groundwater recharge across the
Basin including potential improvements to the recharge model;
reviewing and improving numerical groundwater models and their conceptualisation;
working with Basin states to develop new numerical groundwater models;
greater integration with work carried out under other programs;
consideration of steps to improve the management of saline groundwater resources;
reviewing and potentially further develop the groundwater SDL risk assessment
method; and
further investigation of the groundwater issues associated with coal seam gas
development in the Basin.

The extent of the groundwater work program will be determined by available resources and
further enhancement of relationships with the Basin states and research organisations. The
MDBA will consider establishing a groundwater technical committee to assist the MDBA in
reviewing technical aspects of its future work program. This committee would compliment
the state based groundwater technical reference committee and jurisdictional expert panels
that have contributed to the ongoing Basin Plan process.
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Appendix A.

Outcomes of Groundwater Review Workshop

MURRAY-DARLING BASIN AUTHORITY
GROUNDWATER REVIEW WORKSHOP
OUTCOME OF MEETING
CANBERRA, 17 MAY 2012

Background
In November 2011, the Murray-Darling Basin Authority (MDBA) released the draft Basin Plan
for a period of 20 weeks of consultation. The draft Basin Plan provides for the setting of
sustainable diversion limits (SDLs) for surface and groundwater use in the Basin. In the
draft Basin Plan, the total of the groundwater SDLs was set at 4340 GL/year. This aspect of
the draft Basin Plan has been subject to some concerns and criticism during the consultation
period, which ended in April 2012, and in submissions made on the draft Plan. Concerns
have focused on two areas: surface water impacts and that the proposed groundwater SDLs
are too high and do not represent a sustainable level of take.
In response to concerns, the MDBA convened a workshop of groundwater experts on
17 May 2012. The objectives of the workshop were to provide technical advice to the MDBA
on:
 the MDBA groundwater methodology and the applicability of the methods used to
determine the proposed groundwater sustainable diversion limits (SDLs) in the draft
Basin Plan; and
 priorities for the MDBA future groundwater work program.
The workshop attendees, supported by MDBA staff, were:
MDBA
 Mr Russell James
(Chair)
 Mr James Cameron

National Water Commission

 Prof. Craig Simmons

National Centre for Groundwater Research & Training

 Dr Glen Walker

CSIRO Land and Water

 Ms Jane Coram

Geoscience Australia

 Dr Rick Evans

President, International Association of Hydrogeologists (IAH)
Australia

 Mr Phil Commander

Former President, IAH Australia

Review of Groundwater Methodology
The workshop commenced with a presentation outlining the methods and assessments used
to determine the groundwater SDLs in the draft Basin Plan. The presentation also outlined
the changes that were made to the groundwater SDLs between the 2010 Guide and the
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draft Basin Plan. In particular it focused on the 4 main factors for the change in groundwater
SDLs:
 the reassessment of unassigned groundwater availability;
 the inclusion of new deep groundwater resources, in particular the Gunnedah-Oxley
Basin in northern NSW;
 the adoption by the MDBA of limits already set in NSW under the Achieving
Sustainable Groundwater Entitlements (ASGE) program; and
 improved estimates of Baseline Diversion Limits (BDLs), being the assessment of the
limits imposed by current planning arrangements.
The workshop discussed and identified the issues that the MDBA could potentially address
in reviewing the groundwater SDLs through discussion of each of these 4 issues.
Unassigned Groundwater
Unassigned groundwater is the groundwater that can be made available for consumptive
use above the BDL. For each groundwater system in the Basin, a technical assessment is
performed to ascertain the sustainable extraction from the system. This process begins with
the estimation of the recharge that occurs to the groundwater system, some of which is
identified as being able to be used with the proportion depending on the quality of the
information available and environmental considerations. If this technical assessment
identifies that the amount of water that can be taken for a groundwater system is greater
than the BDL, this becomes an unassigned water situation.
In the draft Basin Plan, for groundwater systems where unassigned water was identified,
depending on the system, half or all of the increase up to the limit indicated by the technical
assessment was allowed (i.e. an unassigned water factor of 0.5 or 1.0 was applied). At the
time of the 2010 Guide, a more conservative approach was adopted which was subject to
some criticism as unnecessarily conservative.
The workshop discussion focused on the choice, and implication, of the unassigned water
factor.
The workshop came to the conclusion that an unassigned water factor of 0.25 would
be more appropriate in the 3 broad areas of unassigned water, for the reasons
indicated below:
 Western (data quality, precautionary considerations, risk of localised impacts);
 Lachlan Fold Belt (risk of surface water impacts; localised impacts,
precautionary approach); and
 Highlands (risk of surface water impacts; localised impacts, precautionary
approach).
Ongoing risks and timeframes associated with surface water impacts were considered for all
areas with unassigned water. There was discussion of the appropriate assumptions that
should be used to assess surface water impacts that may result from increased groundwater
SDLs.
New deep groundwater resources (in particular the Gunnedah-Oxley Basin in northern
NSW)
Three new deep groundwater resources were included in the draft Basin Plan that were not
considered at the time of the 2010 Guide. The most significant of these is the GunnedahOxley Basin in northern NSW where an SDL had been proposed of 300 GL/year based on
the NSW planning assessments, adjusted to account for the aquifer description used.
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For the Gunnedah-Oxley Basin, the workshop came the conclusion that on the basis
of the relatively limited information currently available for this system, a more
conservative approach to setting the SDL would be more appropriate at this time. The
workshop noted that additional information regarding the Gunnedah-Oxley Basin is
expected to become available from the Namoi Water Study and projects funded under
the Independent Expert Scientific Committee on Coal Seam Gas and Coal Mining in
the next 2 to 3 years. This information could usefully inform any potential revision of
the SDL for this area as part of the 2015 SDL review.
Adoption of limits already set in NSW under the Achieving Sustainable Groundwater
Entitlements (ASGE) program
In the draft Basin Plan, the MDBA adopted the limits already set in 7 groundwater systems in
NSW under the ASGE program. The reductions under this program are currently being
implemented and will be completed by around 2018. In the 2010 Guide, further reductions
were proposed for a number of these systems. The MDBA position in the draft Basin Plan
was based, in part, on concerns about over-correction given the compounding technical
uncertainties associated with placing further reductions on areas currently undergoing
reductions.
The workshop discussed the view that there is a technical argument, based on results
from numerical groundwater models, for making further reductions in a number of the
ASGE areas. The workshop also discussed the case for monitoring the existing
adjustment program and considering the case for further adjustment of the SDLs at a
later time.
Improved estimates of Baseline Diversion Limits (BDLs)
BDLs provide a common reference point for the consideration of groundwater SDLs. The
BDLs set out in the draft Basin Plan provide a comprehensive Basin-wide collation of the
existing limits on groundwater use ahead of the implementation of the Basin Plan.
The workshop discussed the approach adopted by the MDBA in the draft Basin Plan, and
the changes made to the approach previously adopted in the 2010 Guide. The workshop
discussed the implications of the approach adopted in the draft Basin Plan, in particular in
relation to the treatment of existing groundwater entitlements. It was also discussed that use
of the existing entitlements could potentially have an impact on surface water resources in
some systems that has not yet been fully realised.
The workshop suggested that, given the importance of the setting of the baseline, further
documentation would be worthwhile in addition to that already available.
Future Work Program
Documentation
The workshop discussed the need to provide additional detailed technical information
regarding the groundwater technical and policy work underpinning the Basin Plan. This
need would most urgently extend to any further changes the MDBA may make arising from
the consideration of submissions on the draft Basin Plan and further analysis including from
this workshop.
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Work Program
The workshop discussed potential areas of further work that would contribute to improved
groundwater planning and management in the Basin. These included:
 improving and quantifying information on the connectivity between surface and
groundwater and interactions with the Great Artesian Basin;
 improving the understanding and estimation of groundwater recharge across the
Basin;
 reviewing and improving numerical groundwater models and their conceptualisation;
 working with Basin states to develop new numerical groundwater models;
 working with the Basin states to improve current or develop appropriate water
resource planning rules and groundwater management arrangements;
 greater integration with work carried out under other programs such as the
Groundwater Action Plan of the National Water Commission;
 consideration of steps to improve the management of saline groundwater resources;
 reviewing and potentially further developing the groundwater SDL risk assessment
method; and
 further investigation of the groundwater issues associated with coal seam gas
development in the Basin.
The workshop was of the view that a structured work plan should be developed
building on this initial consideration at this workshop.
Ongoing role for a Groundwater Advisory Group
The workshop discussed the value in forming an advisory group such as the one
convened for the workshop to provide the MDBA technical advice on groundwater
matters. The workshop agreed there would be value in coordinating the activities of
such a group with other similar committees where suitable.
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Appendix B.

Recharge risk assessment method summary

The recharge risk assessment method (RRAM) is the risk assessment process that is used
to determine the preliminary extraction limit (PEL) for an SDL resource unit. The RRAM was
specifically developed by CSIRO and SKM for the MDBA for the Basin Plan (CSIRO and
SKM 2010). The method establishes sustainability factors (SF), which are then applied to the
recharge volume to determine the PEL. The SF was defined as the fraction of recharge that
could be used for extraction without compromising the ESLT
The following outlines the 4 steps for determining the PEL using the RRAM process.
Step 1: The first step in determining the PEL, using RRAM, was to determine recharge
across the Basin using the Water Vegetation Energy and Solute (WAVES) model and
upscaling techniques developed for the Murray-Darling Basin Sustainable Yields project and
subsequently refined for the Basin Plan (CSIRO 2010). Additional recharge information was
also used where it was made available by the states.
The next 3 steps determined the SF using a risk matrix that assessed:



the risks to the 4 ESLT characteristics: and
the level of uncertainty within an SDL resource unit.

Risks to the 4 ESLT characteristics
Step 2: The higher the risk that groundwater extraction represents to compromising one of
the ESLT characteristics, the lower the SF will be. The following SF factors were used:




High risk – 10% of recharge
Medium risk – 50% of recharge
Low risk – 70% of recharge

Applying the SF to the modelled recharge provides an available recharge volume.
Step 3: The risk of groundwater extraction compromising groundwater quality was assessed
separately. Where there is a risk of groundwater extraction compromising groundwater
quality the SF is further reduced. Each SDL resource unit was separated into 4 salinity
classes:
Salinity Class

Salinity (mg/L)

Class 1

0 – 1,500

Class 2

1,500 – 3,000

Class 3

3,000 – 14,000

Class 4

14,000+

If there was a risk of groundwater extraction compromising salinity class 1 or 2 groundwater,
the following factors were applied to the SF determined in Step 2:
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Class 1 – 80% of the available recharge volume; and
Class 2 – 90% of the available recharge volume

The reductions in available recharge only applied to the area of the SDL resource unit with
the relevant class of groundwater.
The level of uncertainty within an SDL resource unit
Step 4: The level of uncertainty reflects the information and data that is available and the
level of understanding of the groundwater processes. Where there is a high degree of
uncertainty regarding the groundwater system, the SF is further reduced. The reduction was
determined by the level of risk to the ESLT characteristics determined in Step 2:



Risk to ESLT characteristics is high or medium – SF reduced by 50%
Risk to ESLT characteristic is low – SF reduced by 25%

The SF was then applied to the available recharge volume to determine the PEL.
The following is a graphical representation of the RRAM to derive the PEL.
Figure 1. Graphical presentation of RRAM
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The PEL is the starting point to which the Authority then applied the Groundwater
Assessment Framework to determine the proposed groundwater SDLs that reflect the ESLT.
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Appendix C.

Groundwater BDL and SDLs (28 May 2012)
Draft Basin Plan
28 November 2011

SDL
Area
ID

SDL Area Name

Revised draft Basin Plan
28 May 2012

BDL
(GL/y)

SDL
(GL/y)

BDL (GL/y)

SDL (GL/y)

South Australia
GS1
GS1
GS2
GS3
GS3
GS3
GS4

Angas Bremer (Quaternary)
Angas Bremer (Murray Group Limestone)
Eastern Mount Lofty Ranges
Mallee (Pliocene Sands)
Mallee (Murray Group Limestone)
Mallee (Renmark Group)
Marne Saunders (fractured rock)

0.0
6.6
34.7
0.0
65.7
0.0
2.1

2.2
6.6
38.5
82.8
65.7
2.0
2.1

0.0
6.6
34.7
0.0
65.7
0.0
2.1

1.1
6.6
38.5
41.4
65.7
2.0
2.1

GS4

Marne Saunders (Murray Group Limestone
including overlying Quaternary sediments)

2.4

2.4

2.4

2.4

GS4

Marne Saunders (Renmark Group)

0.5

0.5

0.5

0.5

GS5

Peake–Roby–Sherlock (unconfined
limestone)

3.4

3.4

3.4

3.4

GS5

Peake-Roby-Sherlock (confined strata Buccleuch formation and Renmark Group)

2.6

2.6

2.6

2.6

1.8
11.1
130.8

127.8
28.6
365.2

1.8
11.1
130.8

64.8
28.6
259.7

GS6
GS7

SA Murray (Groundwater)
SA Murray Salt Interception Schemes
State Total
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Volumetric
Reduction
(BDL-SDL)

%
Reduction
(BDL-SDL)

Draft Basin Plan
28 November 2011
SDL
Area
ID

Revised draft Basin Plan
28 May 2012

BDL
(GL/y)

SDL
(GL/y)

BDL (GL/y)

SDL (GL/y)

Goulburn-Murray: Shepparton Irrigation
Region

244.1

244.1

244.1

244.1

Goulburn-Murray: Highlands
Goulburn-Murray: Sedimentary Plain
Goulburn-Murray: deep
Wimmera-Mallee: Highlands
Wimmera-Mallee: Sedimentary Plain
Wimmera-Mallee: deep
State Total

38.3
203.5
0.0
1.3
68.9
0.0
556.0

62.7
157.5
0.0
3.0
312.4
0.0
779.8

38.3
203.5
0.0
1.3
68.9
0.0
556.0

50.5
199.4
5.0
2.1
190.7
5.0
696.9

SDL Area Name

Volumetric
Reduction
(BDL-SDL)

%
Reduction
(BDL-SDL)

4.0

2.0

Victoria
GS8
GS8
GS8
GS8
GS9
GS9
GS9
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Draft Basin Plan
28 November 2011
SDL
Area
ID

SDL Area Name

Revised draft Basin Plan
28 May 2012

BDL
(GL/y)

SDL
(GL/y)

BDL (GL/y)

SDL (GL/y)

New South Wales
GS10
GS11
GS12
GS13
GS14
GS15
GS16

Adelaide Fold Belt
Bell Valley Alluvium
Belubula Alluvium
Billabong Creek Alluvium
Castlereagh Alluvium
Coolaburragundy-Talbragar Alluvium
Cudgegong Alluvium

3.6
2.2
2.9
7.5
0.6
2.8
2.5

5.3
2.2
2.9
7.5
0.6
2.8
2.5

3.6
3.3
2.9
7.5
0.6
3.5
2.5

4.4
3.3
2.9
7.5
0.6
3.5
2.5

GS17

Eastern Porous Rock: MacquarieCastlereagh

6.2

13.4

6.2

9.8

GS18
GS19
GS20
GS21

Eastern Porous Rock: Namoi-Gwydir
Inverell Basalt
Kanmantoo Fold Belt
Lachlan Fold Belt: Lachlan

15.5
4.2
8.9
36.9

15.5
4.2
28.5
123.6

15.5
4.2
8.9
36.9

15.5
4.2
18.7
58.6

GS22

Lachlan Fold Belt: Macquarie-Castlereagh

51.2

89.3

51.2

60.7

GS23
GS24
GS25
GS26
GS27

Lachlan Fold Belt: Murray
Lachlan Fold Belt: Murrumbidgee
Lachlan Fold Belt: Western
Lake George Alluvium
Liverpool Ranges Basalt

14.3
26.3
13.7
1.3
2.2

31.9
133.4
230.6
1.3
2.2

14.3
26.3
13.7
1.3
2.2

18.7
53.1
67.9
1.3
2.2
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Volumetric
Reduction
(BDL-SDL)

%
Reduction
(BDL-SDL)

Draft Basin Plan
28 November 2011
SDL
Area
ID

SDL Area Name

BDL
(GL/y)

SDL
(GL/y)

1.8
32.9
123.4
70.7
81.9
88.8
26.9
273.6
88.3
0.4
48.1
8.4
1.7

1.8
32.9
117.0
70.7
81.9
88.8
26.9
273.6
88.3
0.4
48.1
8.4
1.7

2.2

102.5

NA
6.3
6.4
18.3

300.0
15.3
22.2
39.4

Revised draft Basin Plan
28 May 2012

BDL (GL/y)

SDL (GL/y)

2.2
32.9
123.4
70.7
81.9
88.8
26.9
273.6
88.3
0.5
48.1
8.6
0.4
6.6
0.7
0.2
0.0
6.3
6.4
18.3

2.2
32.9
117.0
70.7
81.9
88.8
26.9
273.6
88.3
0.5
48.1
8.6
0.4
15.5
33.4
8.8
102.4
10.8
14.3
28.9

GS28
GS29
GS30
GS31
GS32
GS32
GS33
GS33
GS34
GS35
GS36
GS37
GS38
GS39
GS40
GS41
GS42
GS43
GS44
GS45

Lower Darling Alluvium
Lower Gwydir Alluvium
Lower Lachlan Alluvium
Lower Macquarie Alluvium
Lower Murray Alluvium (shallow)
Lower Murray Alluvium (deep)
Lower Murrumbidgee Alluvium (shallow)
Lower Murrumbidgee Alluvium (deep)
Lower Namoi Alluvium
Manilla Alluvium
Mid-Murrumbidgee Alluvium
NSW Border Rivers Alluvium
NSW Border Rivers Tributary Alluvium
NSW GAB Surat Shallow
NSW GAB Warrego Shallow
NSW GAB Central Shallow
Gunnedah-Oxley Basin
New England Fold Belt: Border Rivers
New England Fold Belt: Gwydir
New England Fold Belt: Namoi

GS46

Oaklands Basin

NA

2.5

0.0

2.5

GS47

Orange Basalt

10.7

10.7

10.7

10.7
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SDL
Area
ID
GS48
GS49
GS50
GS51
GS52
GS53
GS54
GS55
GS56
GS57
GS58

SDL Area Name
Peel Valley Alluvium
Upper Darling Alluvium
Upper Gwydir Alluvium
Upper Lachlan Alluvium
Upper Macquarie Alluvium
Upper Murray Alluvium
Upper Namoi Alluvium
Upper Namoi Tributary Alluvium
Warrumbungle Basalt
Western Porous Rock
Young Granite
State Total

Revised draft Basin Plan
28 May 2012

BDL
(GL/y)

SDL
(GL/y)

BDL (GL/y)

SDL (GL/y)

9.3
6.7
0.7
94.1
18.0
14.1
123.4
0.4
0.6
48.7
7.1
1416.7

9.3
7.1
0.7
94.1
18.0
14.1
123.4
0.4
0.6
225.9
7.1
2531.2

9.3
6.3
0.7
94.1
17.9
14.1
123.4
0.3
0.6
63.1
7.1
1437.0

9.3
6.6
0.7
94.1
17.9
14.1
123.4
0.3
0.6
116.6
7.1
1793.2

1.7

7.3

1.7

3.2

1.7

7.3

1.7

3.2

Australian Capital Territory
GS59

Australian Capital Territory (Groundwater)
State Total
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BDL
(GL/y)

SDL
(GL/y)

BDL (GL/y)

SDL (GL/y)

Volumetric
Reduction
(BDL-SDL)

%
Reduction
(BDL-SDL)

Queensland
GS60
GS61
GS62

Condamine Fractured Rock
Queensland Border Rivers Alluvium
Queensland Border Rivers Fractured Rock

0.8
13.8
10.1

2.1
13.8
11.0

0.8
14.0
10.1

1.5
14.0
10.5

GS63

Sediments above the Great Artesian Basin:
Border Rivers

0.0

28.7

0.0

14.4

0.7

35.6

0.7

18.1

0.1

64.9

0.1

32.5

1.2

197.1

1.2

99.2

GS64
GS65
GS66

Sediments above the Great Artesian Basin:
Condamine–Balonne
Sediments above the Great Artesian Basin:
Moonie
Sediments above the Great Artesian Basin:
Warrego–Paroo–Nebine

GS67

St George Alluvium: Condamine–Balonne
(deep)

12.6

12.6

12.6

12.6

GS67

St George Alluvium: Condamine–Balonne
(shallow)

0.8

54.6

0.8

27.7

GS68

St George Alluvium: Moonie

0.0

1.4

0.0

0.7

0.1

49.1

0.1

24.6

81.4

46.0

81.4

46.0

35.4

43.5

45.5
79.0
0.7
246.8

40.5
79.0
19.8
656.2

45.5
79.0
0.7
247.0

40.5
79.0
10.2
431.5

5.0

11.0

GS69
GS70a
GS70b
GS71
GS72

St George Alluvium: Warrego–Paroo–
Nebine
Upper Condamine Alluvium (Central
Condamine Alluvium)
Upper Condamine Alluvium (Tributaries)
Upper Condamine Basalts
Warrego Alluvium
State Total
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