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Acronyms and Glossary of Terms

Basin Salinity Target - is to maintain the average daily salinity at Morgan at a simulated level of
less than 800 EC for at least 95% of the time, during the benchmark period,;

Benchmark period - The benchmark period means the period from 1 May 1975 to 30 April 2000,
or such other period as the Authority may from time to time determine.

BOC - Basins Officials Committee;

BSMS - Basin Salinity Management Strategy;

CEWH - Commonwealth Environmental Water Holder;
CHWN - Critical Human Water Needs;

DDS - Drainage Diversion Scheme;

EC - Unit of measurementf or el ectr i c al cmd.oTheraiis & strong relatioriship € S
between electrical conductivity and the salt in water. Therefore, electrical conductivity
measured at 25 degrees Celsius is commonly used for measuring salinity concentration;

GRoOSM - General Review of Salinity Management;

Joint Works and Measures - Works or measure authorised under Clause 56 of the Murray Darling
Basin (MDB) Agreement for the purpose of Schedule B of this Agreement;

Modflow - Groundwater numerical model used for assessing the impact of actions;

MSM-Bigmod - MSM-Bigmod is a modelling suite for simulating water and salt transport
processes, water management, infrastructure and water sharing arrangements of the
River Murray and Lower Darling River System. This modelling suite has been developed
by MDBC (now MDBA) and is used to assess the salinity impact of Accountable Actions;

Register A - Register referred to in sub Clause 15(1), (2) and (3) of Schedule B of the MDB
Agreement. This Register contains details of any actions after a nominated baseline date
that is considered to have a significant effect, excluding those actions that have the
express purpose of offsetting delayed salinity impacts. Register A also brings forward
information about works carried out under the former Salinity and Drainage Strategy;

Register B - Register referred to in sub Clause 15(1), (2) and (4) of Schedule B of the MDB
Agreement. This Register records delayed salinity impacts due to actions taken before

the baseline date applicabletoe ach st at e ( t h efordiioh theQontracting hi st o1

Governments accept joint responsibility). It also contains details of the predicted future
effects of actions aimed at addressing delayed salinity impacts, including contributions
from joint works and measures, and their salinity costs;

Salinity Cost Effect - Means a change in average salinity costs resulting from an action, as
calculated by the Authority;

Salinity Credit 7 Means the reduction in average salinity cost estimated by the Authority in
accordance with Clause 20 of the Schedule B of the MDB Agreement;

Salinity Debit - Means the increase in average salinity cost estimated by the Authority in
accordance with Clause 20 of the Schedule B of the MDB Agreement;
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Schedule B - Schedule to the Murray-Darling Basin Agreement that gives effect to the Basin

Salinity Management Strategy which is Schedule 1 to the Water Act 2007
(Commonwealth);

SISs - Salt Interception Schemes.
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1 Introduction

The Review of Joint Activities Taskforce (ROJAT) and Basins Officials Committee (BOC) in August
2013 requested that joint salinity management activities in the Murray-Darling Basin be reviewed.
This was to be undertaken considering emerging and expected changes in Basin salinity risks
associated with water recovery and its use under the Basin Plan and future developmental
activities. To oversee this task, MDBA and partner governments established a General Review of
Salinity Management (GRoSM) Steering Committee.

This document summarises the modelling results and key modelling assumptions of the model
runs carried out by the MDBA as per the request of GRoSM Steering Committee. The modelling
provides indicative results of likely changes to long-term salinity levels against the benchmark
period related to the potential dilution effect of the Basin Plan environmental water recovery and
use and changes to SISs capacity.

2 Scenarios modelled

The GRoSM Steering Committee requested 32 model runs be undertaken to investigate current
and future (2015, 2050 and 2100) salinity risks associated with four scenarios of operation of
different combination of salt interception schemes and two flow conditions used in the modelling.
The three chosen options for future salinity risks correspond to the periods for which likely increase
in salt accessions have been estimated under the Basin Salinity Management Strategy (BSMS).
The four scenarios of operation of different combination of SISs investigated are:

1 S1 - scenario with all schemes turned off except Psyche Bend, Curlwaa, Noora,
Sunlands/Qualco and Pike (these schemes are included in the baseline and operational in
all scenarios);

1 S2- S1 scenario plus a combination of SISs to achieve approximately 50% of the current
estimated contribution (353 EC) to 95 percentile EC benefit at Morgan;

1 S3-S2 scenario plus a combination of SISs to achieve approximately 84% of the current
estimated contribution (353 EC) to 95 percentile EC benefit at Morgan;

1 S4 - S3 scenario plus all SISs to achieve 100% of estimated contribution (353 EC) to 95
percentile EC benefit at Morgan.

The SISs combinations for the above four scenarios are presented in Table 1. The combination of
the SISs for the four scenarios are hypothetical to inform a broad assessment and do not constitute
a recommended suite of SISs changes. The combination of SISs to achieve the desired salinity
benefit at various target sites would require a more detailed technical analysis. The location of the
salt interception schemes is shown in Figure 1.

The schemes which are currently operated by the individual states are assumed to remain
operational in all scenarios (Psyche Bend, Curlwaa, Noora, Qualco and Pike). These schemes are
highlighted in red at Figure 1.
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SIS Acrossfj the Basin

9 Rufus River

2 Walkerie 2L

3 Sunlands/Qualco 10 Upper Darling
4 Woolpunda 11 Curlwaa

5 Pike 12 Buronga

6 Loxton and Noora DDS
7 Bookpurnong
8 Murtho

13 Mlldura-Merbeln/
14 Lake Hawthorn
156 Psyche Bend
17 Barr Creek
Pyramid Creek

Figure 1 Location of the salt interception schemes (SISs)

Table 1 Salt interception schemes included in the different scenarios

S1 S4
SISs operational in all S2 S3 SISs added to S3
scenarios (included in baseline SISs added to S1 SISs added to S2 (all SIS
i.e. BP BDL) operational)
Psyche Bend Lagoon DDS Walikerie 1 Mildura/Merbein Murtho
Curlwaa DDS and SIS Waikerie 2A Barr Creek Loxton
Noora DDS Waikerie Lock 2 Bookpurnong Upper Darling
Lake Hawthorn Woolpunda Mallee Cliffs Rufus River
Sunlands/Qualco GWCS Buronga Pyramid Creek
Pike SIS
The above scenarios were investigated under
AWith Basin Plano water recovery condi tBPBbLD.

andP#8000 in this report.

Thus in total 32 scenarios were investigated and these are summarised in Table 2 and Appendix
A. The model scenarios generated for this review allow a comparison of the projected increased
salt loads from 2010, 2015, 2050 and 2100 for:

1 Pre Basin Plan flows and post Basin Plan flows (BP BDL and BP 2800)
1 Reduced SIS operations (S1, S2, S3, S4)
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In addition there are a number of potential salinity increases or improvement actions which were
not included in the modelling (see section 4).

It is noted that under the Basin Plan there are provisions for the sustainable diversions limit (SDL)
to be increased or decreased by 5% of total surface water SDL (Basin Plan SDL is estimated as
10873 GL/Y)i . e. plus or minus 544 GL/vy. The surf
measures or efficiency measures undertaken as per requirements of Chapter 7 of the Basin Plan.
As a result, the final volume of environmental water recovery can vary from the 2750 GL benchmark
in the Basin Plan as per provisions for SDL adjustment through efficiency and supply measures
(Chapter 7, Basin Plan).

Table 2 Model run options and scenarios for each reporting site

. 2010 2015 2050 2100
S BP BDL BP 2800 BP BDL BP 2800 BP BDL BP 2800 BP BDL BP 2800
S1 0GL 2800GL 0GL 2800GL 0GL 2800GL 0GL 2800GL
S2 0GL 2800GL 0GL 2800GL 0GL 2800GL 0GL 2800GL
S3 OGL 2800GL 0GL 2800GL 0GL 2800GL 0GL 2800GL
S4 0GL 2800GL 0GL 2800GL 0GL 2800GL 0GL 2800GL

The 1999 Salinity Audit (MDBMC, 1999) and subsequent reviews and updates identified that
salinity levels in the River Murray are likely to increase in future mainly as a consequence of the
delayed salinity impacts from Mallee clearing and pre 1988 irrigation which are not accountable
under the BSMS and post 1988 irrigation which is accountable under the BSMS. A portion of these
increases would be offset by improved irrigation practices and SISs.

Updated projected salt load accessions have been used for the scenario runs corresponding to
2015, 2050 and 2100 conditions. The total salt load accessions and salinity mitigation works (both
joint and State) at different scenarios and currently on the BSMS Register 2013 are summarised
in Table 3.

Table 3 Changes in salt loads (t/day) from the 1988 Baseline to the river based on the 2013 salinity
register*

dx?;Letje + WIANER] e ey || JPIEEEE =I5 i NTL:?Ii:/L?ragsto
Scenario Pre-1988 CatcLhOrEents Irrigation g:;%?:ézg otz(t:atriosrtzte compared to
Irrigation 1988 Baseline.
2000 0 0 75 -122 -741 -788
2015 278 25 158 -413 -802 -751
2050 573 63 547 -646 -881 -340
2100 863 94 1098 -721 -897 431

* Indicative and excludes the register entries that are based on changes to river operating rules (i.e. Revised Hume-Dartmouth pre-
releases rules, Barmah-Millewa Forest operating rules, Tandou Pumps from Lower Darling, Changes to Edward-Wakool and Escapes,
Permanent water trade) and entries that are based on time series of flow and salinity data (i.e. Boggabilla enlargement, Pindari Dam,
NSW MIL LWMP's, Tragowel Plains Drains, Shepparton SMP, Kerang Lakes/Swan Hill SMP, Nangiloc-Colignan SMP, Campaspe West
SMP, Woorinen lIrrigation Excision, Sunraysia Drains Drying up, Lambert Swamp). Barr Creek operating rules, Woolpunda SIS,
Waikerie SIS, Pyramid Creek SIS, Barr Creek CMP, Upper Darling and Mildura-Merbein SIS were included in the estimate even though
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they are not based on constant salt loads. Negative values indicate salt loads prevented from reaching the river while positive values
show salt loads entering the river.

All model results or analysis presented in this report for 2015, 2050 and 2100 conditions are
not projections of likely salinity in those out years but indicators of river salinities that
would have been experienced during the 1975-2009 period with salt load accessions to the
river as per projections for these future years.

2.1 Modelling methodology

The model runs were carried out using the Baseline Diversion Limit (BDL) version of MSM-Bigmod
model as used for the Basin Plan development but with updates for the estimates of salt accession
to the river under 2010 conditions. These updates for salt accessions were calculated using
observed river salinity and available estimates of salt interception schemes as used for the BSMS
2013 Salinity Register. In addition, the Upper Darling and Murtho salt interception schemes were
also included in the model set up. A brief description of the settings for various modelled scenarios
is provided in the following sections.

2.1.1 The Baseline Scenario (BP BDL)

The BP BDL scenario reflects the water management arrangements corresponding to baseline
diversion limit conditions under the Basin Plan (MDBA, 2010/20). These arrangements include
entitlements, water sharing rules, operating rules, and infrastructure such as dams, locks and
weirs. The level of development is as per the Murray-Darling Basin Cap for all States, unless
current water sharing arrangements have a usage level lower than the Cap level, e.g. the NSW
Water Sharing Plans. The scenario includes the initial assessment of salt mobilised from the
operation of the Chowilla TLM works but not the other TLM sites.

The water recovered under The Living Murray Initiative and Water for Rivers (for the Snowy and
Murray Rivers) is included as part of this baseline scenario. However, water recovered under other
programs such as the Commonwealth government programs of Sustainable Rural Water Use and
Infrastructure and Restoring the Balance in the Murray-Darling Basin, the NSW Government River
Environmental Restoration Program and the Northern Victorian Irrigation Renewal Program are
not included in the baseline scenario.

2.1.2 BP 2800 Scenario

The BP 2800 scenario represents the changes in the flow regimes that can be achieved through
the recovery and use of 2800 GL of water for the environment under the Basin Plan. The model
setup, key assumptions relating to water recovery of 2800 GL and its use for achieving
environmental outcomes is described in detail in MDBA (2012). The scenario includes the initial
assessment of salt mobilised from the operation of the Chowilla TLM works but not the other TLM
sites. The focus of this scenario (Run 847 described in MDBA 2012) was to assess the hydrological
change feasible with a reduction in consumptive use by 2800 GL and its use for environmental
outcomes. The scenario presented is one of the large numbers of alternative ways environmental
water could be recovered and used and consequently environmental and salinity outcomes may
vary.
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2.1.3 Salt inflows and groundwater models

The BSMS salinity accountability arrangements require quantitative assessment of any increase
or decrease in salt accessions that may occur as a consequence of works or measures undertaken
in the Basin. This accountability arrangement was started from 1988 under the Salinity and
Drainage Strategy and continued on in the Basin Salinity Management Strategy. The impact of
changes in salt inflows on river salinity at key salinity target locations is estimated using the flow
and salinity model (BIGMOD) for the River Murray system. The two types of salt inflow in the
BIGMOD model are:

1 Saltinflows from known sources such as tributaries, drains and river reaches affected by salt
interception schemes; and

f 6Unaccounteddé salt accessions/inflows from grol
outfalls.

The salt accessions to the river are estimated based on observed river salinities over time.
However, historical salt load accessions are affected by various salinity mitigation actions that have
been undertaken. Therefore, these historical salt accessions are adjusted to account for change
in these salt accessions due to all the salinity register items up to 2013. These adjustments include
changes in salt loads estimated using a number of groundwater models as summarised in

Table 4. These adjustments are due to changes to salt interception schemes and developments
such as: Mallee Clearance, Pre 1988 irrigation development, improved irrigation practices and Post
1988 irrigation development. The salt interception and Drainage Diversion Schemes included in
BIGMOD and the salt loads used in the modelling are summarised in Appendix B.

Most of the estimates of future salt load accessions and also estimates of salt intercepted by SISs
estimated through groundwater models are a long term average in tonnes per day for all flow
conditions. However, the use of groundwater models is not appropriate for all register entries, for
example the salt accessions from the Psyche Bend Lagoon Diversion scheme are not driven by
groundwater, and hence the use of groundwater models would be inappropriate. The Psyche Bend
Lagoon Diversion scheme has been assessed based on a discharge of constant salt load of
13.4t/d. This salt load was derived as the difference between a éndoot h i n g onthemipea c t
Murray of 18t/d and a post-works impact of 4.6t/d. The entry was reviewed by Aquaterra on behalf

of the Mallee CMA in 2010 and there were no recommendations to change the register entry.
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Table 4 Groundwater models used in the generation of salt inflows

Groundwater Model (river Register entr Year Source
reach) 9 y supplied
Eastern Mallee Model Version - Mallee dryland 2009 RPS
EM1.2 (Nyah to Lock 6) - Mallee Pre-1988 Irrigation Aquaterra
Buronga (Mildura to Lock 9) - Buronga SIS 2006 SKM
Boundary Bend (Boundary Bend . o
to Euston) - Mallee Drainage bore decommissioning 2005 SKM
Bumbang (Euston to Wemen) - Mallee Drainage bore decommissioning 2005 SKM
Tol Tol (Euston to Wemen) - Mallee Drainage bore decommissioning 2005 SKM
Eastern Mallee Model Version EM - Reduced Irrigation Salinity Impact (RISI) 2011 RPS
231 - Mallee Cliffs SIS Aquaterra
- SA irrigation development (post 1988)
Murtho (Lock 6 to Lock 5) (Register A)
- SA improved irrigation efficiency and scheme
rehabilitation (Register A and B) 2007
. - SA Mallee legacy of history 7 irrigation and
Pike (LOCk 5 to Lock 4) dryland (Register B)
- SIS Stage 1
- SA irrigation development (post 1988)
(Register A)
- SA improved irrigation efficiency and scheme
Renmark (Lock 5 to Lock 4) rehabilitation (Register A and B) 2010
- SA Mallee legacy of history 1 irrigation and
dryland (Register B)
- SA irrigation development (post 1988)
Bookpurnong (Lock 4 to Lock 3) (Register A)
- SA improved irrigation efficiency and scheme
rehabilitation (Register A and B) 2011 DE%\'/A\NR
- SA Mallee legacy of history i irrigation and
Loxton (Lock 4 to Lock 3) dryland (Regis%er ){3) Y 9
- SIS
Berri (Lock 4 to Lock 3)
Pyap (Lock 4 to Lock 3) -RSA _irrt'iga'tai\on development (post 1988)
New Residence (Lock 4 to Lock 3) ( S?Iiiwf)rrov)ed irrigation efficiency and scheme 2010
rehabilitation (Register A and B)
- SA Mallee legacy of history i irrigation and
Moorook(Lock 4 to Lock 3) dryland (Regis%er)é) y 9
Kingston (Lock 4 to Lock 3)
Woolpunda (Lock 3 to Lock 2) - SA _irrigation development (post 1988)
(Register A) 2007
Waikerie (Lock 3 to Lock 2) - SA improved irrigation efficiency and scheme
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rehabilitation (Register A and B)
Waikerie Lock 2* (Lock 2 to - SA Mallee legacy of history i irrigation and 2009
Morgan) dryland (Register B)

- SIS
Qualco (Lock 3 to Lock 2)

2007

Cadell (Lock 2 to Morgan) - SA irrigation development (post 1988)

(Register A)
Morgan to Lock 1 - SA improved irrigation efficiency and scheme
Lock 1 to Mannum rehabilitation (Register A and__B) o

- SA Mallee legacy of history i irrigation and 2010
Mannum to Murray Bridge dryland (Register B)
Murray Bridge to Wellington

*model used for SIS entry

The MSM-Bigmod model version used in this assessment was the same version as used in the
Basin Plan runs for the baseline (run 845) and 2800 GL (run 847) scenarios and it is different from
the version (2006) used to produce the BSMS salinity registers. The 2006 model version does not
have the modelling capability required for the BP scenarios runs and therefore this updated version
has been used for this study. The key differences between BSMS 2006 version and the Basin

Plan are:
1 BSMS version does not include TLM and Water for Rivers water recovery and its use for
environmental purposes
1 BSMS version does not include options for modelling of the Basin Plan scenarios i.e. water
recovery and its use for environmental purposes
1 Basin Plan version of model has more updated information reflecting BDL conditions for

entitlement and state policies for water management (MDBA, 2010 Version 2).

3 Salinity targets

Salinity management in the basin is influenced by a number of targets. These are:

1. Basin Salinity Target to maintain the average daily salinity at Morgan at a simulated level

of less than 800 EC for at least 95% of the time, over the Benchmark period (1975-2000)
(MDB Agreement, Schedule B 7(1)).

Long term salinity management targets specified under BSMS (MDB Agreement,
Schedule B - Appendix 1) as end-of-valley targets. The end-of-valley targets included in
this report are the ones along the River Murray i.e. at Morgan, Lock 4 and Murray Bridge
(Table 5). The results for these targets are reported based on modelled outcomes for the
Benchmark period of 1975 to 2000. These targets provide a common point of comparison
against which all actions in the Basin or local catchments can be tested for impact.

Targets for managing water flows are specified in Clause 9.14(5c) of the Basin Plan
(summarised in Table 6). The reporting requirements for these targets are specified in Basin
Plan Clause 9.14(6). While section 9.14(6) of the Basin Plan does not specify the timeframe
over which a target is to be achieved, it requires that an assessment of whether the target
values are met or not must be reported annually over the period that consists of that water
accounting period and the previous 4 water accounting periods. Basin Officials Committee,
the Authority, agencies of a Basin State and holders and managers of environmental water
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including CEWH must have regard to these targets when performing functions under the
Agreement relating to management of water flows. These targets are also referred to as
operational targets.

Water quality target for irrigation water i The water quality target for irrigation water for
the Southern Basin (River Murray and its tributaries) is set under the Basin Plan as less
than 833 EC for 95% of the time (Clause 9.17 of the Basin Plan). This target is to be
reported as 95 percentile exceedance over each period of 10 years that ends at the end of
a water accounting period. This target value applies at sites where water is extracted by
an irrigation infrastructure operator for the purposes of irrigation. No locations are specified
for this target in the Basin Plan but water resource plans are required to identify these sites.
This target is to inform the development of measures which are required to be included in
the water resource plans and has not been considered in this review.

Salinity trigger point at which water in the River Murray system becomes unsuitable for
meeting critical human water needs. This trigger point is set at 1400 EC and is valid for
any site at, or upstream of, Wellington on the River Murray system (Clause 11.05(2)). This
report presents results at Tailem Bend for this trigger point in addition to the sites where
salinity targets are stipulated under Basin Plan or the BSMS.

Ecological targets for water quality in the Basin Plan include targets for salinity at end-
of-valley target sites. These salinity targets are the same as the end-of-valley targets under
the BSMS (Point 2 above). There has been no assessment of the impacts on ecological
targets in this report, however results for River Murray end-of-valley targets are provided.

Table 5 BSMS end-of-valley target sites analysed in this report

State item ii;7e5(_r2eopo%r)ted for BSMS benchmark period of Target Value (EC)
River Murray at Lock 4 5 4 380% of the time

SA River Murray at Morgan 8 0 095% of the time
River Murray at Murray Bridge 7 7 0 80% of the time

Table 6 Basin Plan targets for managing water flows

tem | REPOTting site (reported for current plus previous four Tfslrget Value (EC) 1
water accounting periods) (0] 95% of t
1 River Murray at Murray Bridge 830
2 River Murray at Morgan 800
3 River Murray at Lock 6 580
4 Darling River downstream of Menindee Lakes at Burtundy 830
5 Lower Lakes at Milang 1000

4 Model assumptions, limitations and implications
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The key modelling assumptions/issues to note are:
Potential salinity increases not included in modelling:

1 Change in salt mobilisation from the floodplains due to use of Basin Plan environmental
water and TLM water is not included (except Chowilla which is included based on regulator
operating strategies which are under review See Section 8). These implications are further
discussed in Section 8.

9 Further irrigation development, anticipated by all three southern States, may create
additional mobilisation of salt to the river. Model runs correspond to 2010 level of use of
salinity credits available to States from BSMS. Uptake of unused salinity credits (Victoria
4.871 $m/year, NSW 5.432 $m/year and South Australia 4.242 $m/year) by the states
would lead to higher salinities as compared to results presented in this report.

0 A previous analysis by MDBA had shown that the Basin salinity target would not
have been met in 2011 if all credits are fully taken up by states (based on 2011
salinity register with Pike, Murtho and Upper Darling SISs included).

0 At this stage, Victoria has identified future debits and credit claims which could lead
to some uptake of its credits. These are listed in Appendix C and have not been
included in this assessment.

Basin Plan water recovery:

1 Modelled scenarios represent one possible scenario of water recovery and its use for
targeting the environmental outcomes. The salinity outcomes could vary depending on the
entitlement types recovered, use of environmental water and how water flows are managed
to have regards to the targets. For example, recovery of more water from Loddon and
applying existing concentration will increase the salt contribution to the Murray. At this
stage, it is not known whether extra flows would lead to reduced concentration or extra flow
would lead to more mobilisation of salt and concentration would remain unchanged. The
likely impact of this assumption is not possible to assess. However, most of the water is to
be recovered from the catchments (Murray, Goulburn and Murrumbidgee) which generate
comparatively low salinity water and thus relative change in concentration as a
consequence of additional flows are expected to be low.

The salt mobilisation as a consequence of reduced irrigation use in in the southern
connected system would vary. This impact overall would be an improvement in river salinity
and quantification of this assessment would require detailed studies once a better picture
of changes in water use across the Southern connected system are known.

1 The actual water recovered under the Basin Plan may differ from the 2750 GL benchmark
due to the SDL adjustment mechanism with the final recovery volume finalised by 2019.

Salt Interception Schemes

1 Model runs carried out included Upper Darling and Murtho salt interception schemes. These
two schemes are completed but not yet commissioned and it was assumed that they will
be commissioned in the near future. If Upper Darling and Murtho schemes are not
commissioned, the average and 95 percentile salinity at Morgan are estimated to increase
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by 19.3 EC and 30 EC respectively at 2010 conditions and consequently three southern
states would have lesser credits available for future development.

1 The two South Australian State schemes i.e. Qualco Sunlands GWCS and Pike SIS were
not turned off under any of the scenarios and it has been assumed that South Australia will
continue to operate these two schemes. The average impacts on the 95 percentile salinity
at Morgan if these schemes ceased operating would be an estimated increase of 5.8 EC
and 8 EC respectively at 2010 conditions.

Other assumptions:

9 Salinity of additional flows from tributary catchments to the Murray under the Basin Plan
scenarios is assumed to have the same concentration as it was for the flows on the same
days under the Baseline conditions. Currently, it is not possible to assess any change in
salinity as a consequence of water recovery from the tributary valleys. In catchments with
salinity issues such as Campaspe and Loddon valleys, extra flows are expected to provide
dilution benefits but on the other hand these extra flows may mobilise extra salt from the
floodplains.

1 No options for active use of environmental water to manage salinity were investigated. It
may be feasible to coordinate environmental flows to manage both flow and salinity related
outcomes. This is especially relevant from the perspective of operational targets as
States/MDBA and environmental water holders must have regard to these targets when
performing their functions under the agreement relating to the management of flows.
Therefore, results for operational targets could be considered as indicative of outcomes
under the conditions of no regard being given to them in management of flows.

1 BIGMOD model under predicts Milang salinity for the recent Millennium drought. This
period was characterised by salinities in excess of the target for a long period. However,
under nor mal operating range of Lake |l evel s, n
This under prediction of Milang salinity during Millennium drought is considered to be due
to underestimation of saline groundwater accessions when lake level had dropped below
sea level. Under Basin Plan scenario Lakes are unlikely to go below sea level so the impact
of this limitation of the model is expected to be small for scenarios with basin plan water
recovery and use.

5 Model run results

The model run results are analysed for the targets and locations specified in the Basin Salinity
Management Strategy (Schedule B) and in the Basin Plan. At the request of South Australia, the
GRoSM Steering Committee also agreed to include results for Tailem Bend to reflect the Critical
Human Water Needs (CHWN) salinity trigger point in the Basin Plan (11.05 (2)(b) 7 pg. 112).
Though the Benchmark period for BSMS is 1975-2000, model results are presented for both 1975-
2000 and 1975-2009 periods. The statistics for the longer period were also included to include the
Millennium drought years.

For each period, option and scenario, the statistics for average, 95 percentile or 80 percentile as
required for BSMS or Basin Plan reporting were calculated. In addition to the salinity related
information, results for the economic impact of salinity on various users are also presented in the
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report. The economic impacts information is the foundation material for salinity accountability
arrangements in the Basin i.e. determination of salinity credits and debits on the BSMS Salinity
Register.

The following paragraphs discuss results for these locations and likelihood of exceedance of
various targets under different scenarios and level of salt load accessions.

5.1 Long-term salinity management targets

5.1.1 River Murray at Morgan (Basin Salinity Target)

The Basin Salinity Target is to maintain the average daily salinity at Morgan at a simulated level of
less than 800 EC for at least 95% of the time, over the benchmark period (1975-2000).

The results of analysis of estimated salinity at Morgan under various scenarios for both 1975-2000
and 1975-2009 periods are at Appendix D. Figure D-1 and Figure D-2 show the exceedance
curves for the S4 (100% benefit) and S1 (Baseline SISs) options under BP BDL and BP 2800
scenarios for both periods respectively. The time series salinity plots for the S4 (100% benefit)
and S1 (Baseline SISs) options for the BP BDL and BP 2800 GL scenarios are presented in at
Appendix K at Figure K-1. The impact of salt interception schemes on the average simulated
salinity and the 95 percentile salinity and consequent salinity costs for both periods are at Table
D-5 and Table D-6 respectively.

The modelling results for salinity at Morgan with the Basin Plan water recovery and its use for
environmental outcomes for the 1975 to 2000 period indicate that:

1 With Basin Plan water recovery and environmental flows of 2800 GL, the Basin Salinity

target:
0 S1 (Baseline SISs) scenario T is not met under any salt load accession scenarios
(Table D-1).
0 S2 (50% benefit) scenario 7 is met if salt load accessions are at 2010 levels (Table
D-1).

0 S3 (84% benefit) scenario T is met at projected salt load accessions up to 2015.
However, is not met if salt load accessions increase from 2015 levels to the 2050
level (Table D-1).

0 S4 (100% benefit) scenario T is met at projected salt load accessions up to 2050
levels. However, is not met if salt load accessions increase from 2050 levels to the
2100 level (Table D-1).

1 The impact of the salt interception schemes on the 95 percentile salinity at Morgan for the
BP BDL and BP 2800 is shown in Figure 2 and Figure 3 respectively and Table D-1. These
figures show that the BSMS salinity target of Morgan salinity below 800 EC for 95% of the
time will be under threat in near future depending on how many schemes are operational.
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Basin Plan BDL - Impact of Salt Interception Schemes on the 95%ile salinity at Morgan
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Figure 2 Impact of Salt Interception Schemes on 95 percentile salinity at Morgan for the S4 (100%
benefit), S3 (84% benefit), S2 (50% benefit) and S1 (Baseline SISs) options for the BP BDL
scenario, 1975 to 2000 period

Basin Plan 2800 - Impact of Salt Interception Schemes on the 95%ile salinity at Morgan
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Figure 3 Impact of Salt Interception Schemes on 95 percentile salinity at Morgan for the S4 (100%
benefit), S3 (84% benefit), S2 (50% benefit) and S1 (Baseline SISs) options for the BP 2800 GL
scenario, 1975 to 2000 period
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The results of analysis of estimated 95 percentile salinity at Morgan under the BP 2800 flow
scenario and the four options for different levels of SIS operations for both the 1975-2000 and
1975-2009 periods are shown in Table 7. The colouring scheme of cells of this table and other
tables in this report signifies the future salt accessions at which salinity targets are met or
exceeded. The colouring scheme is:

Green colour indicates that the target is met,

Pink colour indicates that the target is not met at 2010 levels of salt load accessions,
Orange colour indicates that the target is not met at 2015 levels of salt load accessions,
Red colour indicates that the target is not met at 2050 levels of salt load accessions and
Dark brown colour indicates that the target is not met at 2100 levels of salt load accessions.

=A =4 =4 4 A

Whilst the BSMS target is assessed over the 1975-2000 benchmark period, the inclusion of the
additional years (2001-2009) provides results over a longer period which covers the millennium
drought. The salinities estimated over longer hydrological period are lower than those estimated
under 1975 to 2000 hydrological period for projected salt load accessions till 2050. The estimated
salinity results for post 2050 for the 1975-2009 period depends on the level of salt interception
effort.

Table 7 Summary of the 95 percentile salinity at Morgan with BP 2800

Target 800 E®5%o0f time
19752000 19752009
- 690 671
2010 S3 730 709
S2 803 787
S1 952 931
703 686
2015 S3 750 727
S2 827 805
S1 989 973
758 741
S3 790
S2 910 875
S1 1074 1075
S3

S2 984 952
S1 1159 1182
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5.1.2 River Murray at Lock 4

The BSMS end-of-valley target for River Murray at Lock 4 is for salinity not to exceed 543 EC for
80% of the time over the benchmark period (1975-2000).

The results of analysis of estimated salinity at Lock 4 under various scenarios for both 1975-2000
and 1975-2009 periods are at Appendix E. The exceedance curves for the S4 (100% benefit) and
S1 (Baseline SISs) options under the BP BDL and BP 2800 scenarios for the two periods are in
Figure E-1 and Figure E-2 respectively. The time series plot of estimated salinities for the S4 (100%
benefit) and S1 (Baseline SISs) options for the BP BDL and BP 2800 GL scenarios are in Appendix
K at Figure K-1. The impact of salt interception schemes on the average simulated salinity and the
80 percentile salinity is presented in Table E-1 and Table E-2.

The results of analysis of estimated 80 percentile salinity at Lock 4 under various scenarios for
1975-2000 period are shown in

Table 8, highlighting the level of salt load accessions at which the target is initially
exceeded.

The modelling results for salinity indicate that the Lock 4 target:

1 with Basin Plan water recovery of 2800 GL and its use for environmental outcomes for the
1975 to 2000 period:
0 S1 (Baseline SISs) scenario T is not met under any salt load accession scenarios

(Table E-1).

0 S2 (50% benefit) scenario T is not met under any salt load accession scenarios
(Table E-1).

0 S3 (84% benefit) scenario 7 is met at projected salt load accessions up to 2015
levels. However, is not met if salt load accessions increase from 2015 levels to the
2050 level (Table E-1).

0 S4 (100% benefit) scenario T is met at projected salt load accessions up to 2050
levels. However, is not met if salt load accessions increase from 2050 levels to the
2100 level (Table E-1).

1 With Basin Plan water recovery of 2800 GL and its use for environmental outcomes all the
salt interception schemes operational (S4 option), the 80 percentile salinity is improved by
43 EC under 2010 levels of salt accessions (BP BDL S4 2010 i BP 2800 S4 2010) and 57
EC under projected salt load accessions at 2100 (BP BDL S4 2100 i BP 2800 S4 2100)
(Table E-1).

1 With Basin Plan water recovery of 2800 GL and its use for environmental outcomes, the
salt interception schemes improvement on the 80 percentile is of 80 EC under 2010 salt
load accessions (BP BDL S4 2010 i BP 2800 S4 2010) and 93 EC under 2100 salt load
accessions (BP BDL S4 21001 BP 2800 S4 2100) (Table E-1).
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Table 8 Summary of 80 percentile salinity at Lock 4 with BP 2800

543 EC for 80% of time
Target
1975-2000
490
S3
2010 2o
S2 539
S1 570
500
S3
2015 .-
S2 557
S1 588
552

5.1.3 River Murray at Murray Bridge

The BSMS end-of-valley target for River Murray at Murray Bridge is for salinity not to exceed 770
EC for 80% of the time.

The results of analysis of estimated 80 percentile and 95 percentile salinity at Murray Bridge under
various scenarios for 1975-2000 period are at Error! Reference source not found.Appendix F.
The impact of salt interception schemes on the average simulated salinity and the 80 percentile for
both periods are at Table D-5 and Table F-3. Figure F-1 and Figure F-2 show the exceedance
curves for the S4 (100% benefit) and S1 (Baseline SISs) options under BP BDL and BP 2800
scenarios for the 1975-2000 period. The time series plot of estimated salinities for S4 (100%
benefit) and S1 (Baseline SISs) for the BP BDL and BP 2800 GL scenarios are in Appendix K at
Figure K-2.

The results of analysis of estimated 80 percentile salinity at Murray Bridge under various scenarios
for the 1975-2000 period are shown in

Table 9, highlighting the level of salt load accessions at which the target is initially exceededError!
Reference source not found..
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The modelling results with Basin Plan water recovery of 2800 GL and its use for environmental
outcomes for the 1975 to 2000 period indicate that the BSMS Murray Bridge target:

T

T

0 S1 (Baseline SISs) scenario i is met only under 2010 levels of salt load accessions
(Table F-1).
0 S2 (50% benefit) scenario T is met at projected salt load accessions up to 2050
levels. However, is not met if salt load accessions increase from 2050 levels to the
2100 level (Table F-1).
0 S3 (84% benefit) scenario i is met under all salt load accession scenarios (Table
F-1).
0 S4 (100% benefit) scenario i is met under all salt load accession scenarios (Table
F-1).
With Basin Plan water recovery of 2800 GL and its use for environmental outcomes and all
the salt interception schemes operational (S4 option), the 80 percentile salinity is improved
by 84 EC under 2010 level of salt load accessions (BP BDL S4 20107 BP 2800 S4 2010)
and 99 EC under projected salt load accessions at 2100 (BP BDL S4 2100 i BP 2800 S4
2100) (Table F-1).
With Basin Plan water recovery of 2800 GL and its use for environmental outcomes and all
schemes turned off (S1 option), the 80 percentile salinity is improved by 145 EC under 2010
level of salt accessions (BP BDL S4 20101 BP 2800 S4 2010) and 154 EC under projected
salt load accessions at 2100 (BP BDL S4 21007 BP 2800 S4 2100) (Table F-1).

Table 9 Summary of the 80 percentile salinity at Murray Bridge with BP 2800

770 EC for 80% of
Target time
1975-2000
555
2010 >3 o578
S2 646
S1 761
568
2015 >3 595
S2 664
S1 788
635
S3 668
S2 747
Sl 876
698
S3 734
S2
S1 951
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5.2 Basin Plan targets for managing water flows

While section 9.14 of the Basin Plan does not specify the timeframe over which a target is to be
achieved, it requires that an assessment of whether the target values are met or not must be
reported annually over successive five-year reporting periods. There is a need to develop an
agreed protocol for assessing these targets and guidelines consistent with Basin Plan obligations
to clarify the application of these d6dhave re

Two approaches for assessing Basin Plan targets for managing water flows were used in this
report. Modelling outcomes for assessment against targets were considered in terms of salinity
levels using daily results over the periods from 1975-2000 and 1975-2009 to investigate longer-
term outcomes. The modelling has also explored outcomes over a series of five-year rolling
reporting periods for the Benchmark Period (1975-2000) and an extended climatic sequence from
1975-2009 (e.g. 1975-1980, 1976-1981, etc.) to investigate potential trends over operational
timeframes. In this analysis, the target is achieved if at least 95 percent of days over that five year
period are below the target value. If the target is achieved in all of the five year reporting periods
it has been assigned a value of 100% (reported at

Table 10 to Table 14) i.e. MDBA would be publishing an assessment which would be meeting the
target value. A statistic of less than 100% in these results denotes that under the Basin Plan
reporting requirements MDBA would be publishing an assessment that fails to meet the target
value set in the Basin Plan.

5.2.1 River Murray at Morgan

The Basin Plan target for managing water flows for the River Murray at Morgan is for salinity not
to exceed 800 EC for 95% of the time. The Authority is required to make an assessment at the
end of each accounting period whether this target has been met over the accounting period and
the previous four accounting periods.

On a five year rolling average basis using the hydrology of the 1975 to 2009 period and under the
BP 2800 flow scenario, and without having any regard for Morgan target when managing flows,
modelling shows that out of 30 reporting periods the target is:

0 S1 (Baseline SISs) scenario - reported as being met in 27% of reporting periods
under 2010 levels of salt accession and having failed to meet the target in 100% of
reporting periods under 2100 levels of salt accessions (

0 Table 10).

0 S2 (50% benefit) scenario - reported as being met in 57% of reporting periods under
2010 levels of salt accession and 23% of reporting periods under 2100 levels of salt
accessions (

o Table 10).

0 S3(84% benefit) scenario i reported as being metin 90% of reporting periods under
2010 levels of salt accession and 33% of reporting periods under 2100 levels of salt
accessions (

o Table 10).
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0 S4(100% benefit - all schemes operating) scenario - reported as being met in 100%
of reporting periods under 2010 levels of salt accession and 53% of reporting
periods under 2100 levels of salt accessions (

o Table 10).

Table 10 Percentage of reporting periods that the Morgan Basin Plan salinity target for managing
water flows is met over a series of 30 rolling five year periods (1975-2009)
% of reporting periods salinity is less than 800 EC

Option Scenario
BP BDL BP 2800 GL
2010 90% 100%
, 2015 77% 100%
- 0,
S4 - 100% benefit 2050 77% 73%
2100 37% 53%
2010 77% 90%
) , 2015 67% 83%
0,
S31 84% benefit 2050 43% 57%
2100 30% 33%
2010 43% 7%
, 2015 30% 3%
- 0,
S2 - 50% benefit 2050 17% 33%
2100 0% 23%
2010 0% 27%
, 2015 0% 10%
S1 - Baseline SISs 2050 0% 0%
2100 0% 0%

5.2.2 River Murray at Murray Bridge

The Basin Plan target for managing water flows for the River Murray at Murray Bridge is for salinity
not to exceed 830 EC for 95% of the time. The impact of salt interception schemes on the average
simulated salinity and the 95 percentile for both periods are at Table D-5 and Table F-6. The
Authority is required to make an assessment at the end of each accounting period whether this
target has been met over the accounting period and the previous four accounting periods.

On a five year rolling average basis using the hydrology of the 1975 to 2009 period and under the
BP 2800 flow scenario, and without having any regard for the target when managing flows,
modelling shows that out of 30 reporting periods the target is:

0 Sl (Baseline SISs) scenario - reported as being met in 10% of reporting periods
under 2010 levels of salt accession and having failed to meet the target in 100% of
reporting periods under 2100 levels of salt accessions (

o Table 11).

0 S2 scenario (50% benefit) - reported as being met in 47% of reporting periods under
2010 levels of salt accession and having failed to meet the target in 100% of
reporting periods under 2100 levels of salt accessions (

o Table 11).
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0 S3scenario (84% benefit) i reported as being metin 73% of reporting periods under
2010 levels of salt accession and 37% of reporting periods under 2100 levels of salt
accessions (

0o Table 11).

0 S4 scenario (100% benefit - all schemes operating) 7 reported as being met in 83%
of reporting periods under 2010 levels of salt accession and 37% of reporting
periods under 2100 levels of salt accessions (

0 Table 11).

Table 11 Percentage of reporting periods that the Murray Bridge Basin Plan salinity target for
managing water flows is met over a series of 30 rolling five year periods (1975-2009)

Option Scenario % of reporting periods salinity is less than 830 EC
BP BDL BP 2800
2010 83% 83%
: 2015 83% 83%
- 0,
S4 - 100% benefit 2050 50% 57%
2100 30% 37%
2010 57% 73%
) _ 2015 47% 7%
0,
S37 84% benefit 2050 30% 43%
2100 13% 37%
2010 30% 47%
_ 2015 30% 40%
- 0,
S2 - 50% benefit 2050 3% 17%
2100 0% Lo
2010 0% 10%
_ 2015 0% 10%
S1 - Baseline SISs 2050 0% 0%
2100 0% 0%

5.2.3 River Murray at Lock 6

The Basin Plan target for managing water flows for the River Murray at Lock 6 is for salinity not to
exceed 580 EC for 95% of the time. The exceedance curves for the S4 (100% benefit) and S1
(Baseline SISs) options under the BP BDL and BP 2800 scenarios for the two periods are in
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Appendix GError! Reference source not found. at

River Murray at Lock 6
May 1975 - April 2000
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Figure G- 1 Exceedance curves for salinity at Lock 6 at 2010 levels of salt accession for the S4
and S1 options for the BP BDL and BP 2800 GL scenario, 1975 to 2000 period

River Murray at Lock 6
July 1975 - June 2009
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Figure G- 2 Exceedance curves for salinity at Lock 6 at 2010 levels of salt accession for the S4
and S1 options for the BP BDL and BP 2800 GL scenario, 1975 to 2009 period
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Appendix H Plots of model results for Burtundy

Darling River at Burtundy
May 1975 - April 2000
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Figure H-1 and Figure H-2 respectively. The impact of salt interception schemes on the average
simulated salinity and the 95 percentile for both periods are at Table D-5 and Table G-2. The time
series plot of estimated salinities for S4 (100% benefit) and S1 (Baseline SISs) for the BP BDL and
BP 2800 GL scenarios are in Appendix K at Figure K-3. The Authority is required to make an
assessment at the end of each accounting period whether this target has been met over the
accounting period and the previous four accounting periods.

On a five year rolling average basis using the hydrology of the 1975 to 2009 period and under the
BP 2800 flow scenario, and without having any regard for the target when managing flows,
modelling shows that out of 30 reporting periods the target is:

0 Sl (Baseline SISs) scenario - reported as being met in 43% of reporting periods
under 2010 levels of salt accession and 17% of reporting periods under 2100 levels
of salt accessions (Table 12).

0 S2 scenario (50% benefit) - reported as being met in 50% of reporting periods under
2010 levels of salt accession and 33% of reporting periods under 2100 levels of salt
accessions (Table 12).

0 S3 scenario (84% benefit) T reported as being met in 100% of reporting periods
under 2010 levels of salt accession and 67% of reporting periods under 2100 levels
of salt accessions (Table 12).

0 S4 scenario (100% benefit - all schemes operating) i reported as being met in 100%
of reporting periods under 2010 levels of salt accession and 77% of reporting
periods under 2100 levels of salt accessions (Table 12).

Table 12 Percentage of reporting periods that the Lock 6 Basin Plan salinity target for managing
water flows is met over a series of 30 rolling five year periods (1975-2009)
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% of reporting periods salinity is less than 580 EC

Option Scenario
BP BDL BP 2800
2010 100% 100%
: 2015 100% 100%
- 0,
S4 - 100% benefit 2050 97% 77%
2100 83% 77%
2010 93% 100%
) _ 2015 90% 100%
0,
S317 84% benefit 2050 67% 67%
2100 53% 67%
2010 40% 0%
, 2015 37% 0%
- 0
S2 - 50% benefit 2050 33% 37%
2100 33% 33%
2010 33% 43%
_ 2015 33% 43%
S1 - Baseline SISs 2050 13% 30%
2100 13% 17%

5.2.4 Darling River at Burtundy

The Basin Plan target for managing water flows for the Darling River at Burtundy is for salinity not
to exceed 830 EC for 95% of the time. The Authority is required to make an assessment at the
end of each accounting period whether this target has been met over the accounting period and
the previous four accounting periods. The exceedance curves for the S4 (100% benefit) and S1
(Baseline SISs) options under the BP BDL and BP 2800 scenarios for the two periods are in
Appendix HError! Reference source not found. at and Figure H-2 respectively. The time series
plot of estimated salinities for the S4 (100% benefit) and S1 (Baseline SISs) for the BP BDL and
BP 2800 scenarios are presented in Appendix KError! Reference source not found. at Figure K-
4.

On a five year rolling average basis using the hydrology of the 1975 to 2009 period and under the
BP 2800 flow scenario, and without having any regard for the target when managing flows,
modelling shows that out of 30 reporting periods the target is:

0 Sl (Baseline SISs) scenario - reported as being met in 27% of reporting periods
under 2010 levels of salt accession and 27% of reporting periods under 2100 levels
of salt accessions (Table 13).

0 S2 scenario (50% benefit) - reported as being met in 27% of reporting periods under
2010 levels of salt accession and 27% of reporting periods under 2100 levels of salt
accessions (Table 13).

0 S3scenario (84% benefit) T reported as being metin 27% of reporting periods under
2010 levels of salt accession and 27% of reporting periods under 2100 levels of salt
accessions (Table 13).

0 S4 scenario (100% benefit - all schemes operating) i reported as being met in 43%
of reporting periods under 2010 levels of salt accession and 43% of reporting
periods under 2100 levels of salt accessions (Table 13).

The only salt interception scheme to provide salinity benefit at Burtundy is the Upper Darling
Scheme as all other schemes are downstream of Burtundy. This scheme is turned off in all
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scenarios except S4 (100% benefit) and projected future salt loads for the catchment upstream of
Menindee were the same for all future scenarios, therefore results for all other scenarios are
identical.

Table 13 Percentage of reporting periods that the Burtundy Basin Plan salinity target for
managing water flows is met over a series of 30 rolling five year periods (1975-2009)

% of reporting periods salinity is less than 830 EC

Option Scenario
BP BDL BP 2800

2010 80% 43%
: 2015 80% 43%

- 0
S4 - 100% benefit 2050 80% 43%
2100 80% 43%
2010 27% 27%
: 2015 27% 27%

T 0
S31 84% benefit 2050 27% 27%
2100 27% 27%
2010 27% 27%
. 2015 27% 27%

- 0,

S2 - 50% benefit 2050 27% 27%
2100 27% 27%
2010 27% 27%
_ 2015 27% 27%
S1 - Baseline SISs 2050 27% 27%
2100 27% 27%

Since the Burtundy target is not met under any scenarios, any improvement in Burtundy salinity
can only occur through either additional salinity mitigation schemes/programs in the Northern Basin
or review of Menindee Lakes operation with the objective of improving Burtundy salinity. At this
stage no active use of environmental water to minimise peak salinities was investigated.

Higher Darling River flows lessen the impact of this scheme in reducing average as well as 95
percentile exceedance river salinity despite reducing salt accessions by same amount. It may be
noted that current predictive/modelling capacity for salinity in the Northern Basin tributary valleys
is limited to non-existent. Thus the assumption that the salinity concentration of Wilcannia flows
would remain the same as historical under BP 2800 scenario is a major assumption and would
need reviewing as more data becomes available in future.

5.2.5 Lower Lakes at Milang

The Basin Plan target for managing water flows for the Lower Lakes at Milang is for salinity not to
exceed 1000 EC for 95% of the time. The Authority is required to make an assessment at the end
of each accounting period whether this target has been met over the accounting period and the
previous four accounting periods. The results of analysis of estimated salinity at Milang under
various scenarios and for both 1975-2000 and 1975-2009 periods are at Appendix I. Figure I-1 and
Figure I-2 show the exceedance curves for the S4 (100%) and S1 (Baseline SISs) options under
BP BDL and BP 2800 scenarios for both periods respectively. The time series plot of estimated
salinities for the S4 (100% benefit) and S1 (Baseline SISs) options for the BP BDL and BP 2800
scenarios are presented in Appendix K at Figure K-5Error! Reference source not found..
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On a five year rolling average basis using the hydrology of the 1975 to 2009 period and under the
BP 2800 flow scenario, and without having any regard for the target when managing flows,
modelling shows that out of 30 reporting periods the target is:

0 Sl (Baseline SISs) scenario - reported as being met in 73% of reporting periods
under 2010 levels of salt accession and 10% of reporting periods under 2100 levels
of salt accessions (Table 14).

0 S2 scenario (50% benefit) - reported as being met in 77% of reporting periods under
2010 levels of salt accession and 43% of reporting periods under 2100 levels of salt
accessions (Table 14).

0 S3 scenario (84% benefit) - reported as being met in 83% of reporting periods under
2010 levels of salt accession and 73% of reporting periods under 2100 levels of salt
accessions (Table 14).

0 S4 scenario (100% benefit - all schemes operating) 7 reported as being met in 83%
of reporting periods under 2010 levels of salt accession and 77% of reporting
periods under 2100 levels of salt accessions (Table 14).

Table 14 Percentage of reporting periods that the Milang Basin Plan salinity target for managing
water flows is met over a series of 30 rolling five year periods (1975-2009)

% of reporting periods salinity is less than 1000 EC

Option Scenario
BP BDL BP 2800
2010 57% 83%
. 2015 53% 83%
- 0
S4 - 100% benefit 2050 37% 77%
2100 33% 77%
2010 37% 83%
} _ 2015 37% 80%
0,
S31 84% benefit 2050 33% 77%
2100 23% 73%
2010 37% 77%
, 2015 33% 77%
- 0
S2 - 50% benefit 2050 23% 73%
2100 3% 43%
2010 20% 73%
_ 2015 13% 63%
S1 - Baseline SISs 2050 0% 40%
2100 0% 13%

5.2.6 River Murray at Tailem Bend

This site is not a Basin Plan target for managing water flows reporting site but it was included in
the investigation to reflect the critical human water needs (CHWN) salinity trigger in the Basin Plan
(Clause 11.05 (2)(b)).

The results of analysis of estimated salinity at Tailem Bend under various scenarios for both 1975-
2000 and 1975-2009 periods are at Appendix J. The exceedance curves for the S4 (100% benefit)
and S1 (Baseline SISs) options, BP BDL and BP 2800 scenarios and for both periods are
presented in Figure J-1 and Figure J-2. The time series plot of estimated salinities for the S4
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(100% benefit) and S1 (Baseline SISs) options for the BP BDL and BP 2800 scenarios are
presented in Appendix K at Figure K-6.

The number of days that salinity is greater than 1400 EC over the benchmark period 1975-2000 is
shown in

Table J-3. The model runs with Basin Plan water recovery of 2800 GL and its use for environmental
outcomes shows that critical human water needs salinity trigger point of 1400 EC is exceeded for
1 day out of the 25 years over the benchmark period at 2010 salt load accession levels and 146
days at 2100 levels with all SISs turned off (S1 option). This modelling did not include any proactive
management of river operations or flows to reduce salinity which would potentially change this
outcome. However, further analysis would be required to assess the extent to which this would
occur.

6 Basin Salinity Target i Impact of reduced salt interception
effort and reduced environmental water recovery

Based on the results presented in Section 5.1.1, indicative combinations of schemes required to
meet the Basin Salinity Target at Morgan at projected 2030 salt accession levels with and without
Basin Plan water recovery were analysed and summarised in Figure 4 and Figure 5 respectively.
The estimated impact on Morgan salinity at 2030 was derived using linear interpolation between
2015 and 2050. In addition, an analysis of the salinity impact of 2400 GL of water recovery has
also been included based on interpretation of previous work for 2400 GL and 2800 GL water
recoveries and applying those results to this current modelling exercise. This can be considered
as approximate but reasonable for the purpose of this exercise (Figure 6).

In summary, this further analysis of the modelling indicates that:

1 Basin Plan Baseline Diversion Limit (BP BDL)
A At 2015 levels of projected salt load accessions i the Basin Salinity Target is
met with the level of SISs effort reduced to provide about 93% contribution to
the 95 percentile salinity benefit at Morgan (Figure 4).

A At 2030 levels of projected salt load accessions i the Basin Salinity Target is
met with the level of SISs effort reduced to provide about 98% contribution to
the 95 percentile salinity benefit at Morgan (Figure 4).

A At 2050 levels of projected salt load accessions i the Basin Salinity Target is
not met even with all currently constructed SISs operational (Figure 4).

1 2800 GL water recovery (BP 2800)
A At 2015 levels of projected salt load accessions i the Basin Salinity Target

ismetwitht he | evel of SI S6s effort reduced t

to the 95 percentile salinity benefit at Morgan (Figure 5).

A At 2030 levels of projected salt load accessions i the Basin Salinity Target
ismetwiththelevelof SI1 S6s effort reduced to
to the 95 percentile salinity benefit at Morgan (Figure 5).
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A At 2050 levels of projected salt load accessions i the Basin Salinity Target
ismetwitht he | evel of SI Sé6s effort reduced t
to the 95 percentile salinity benefit at Morgan (Figure 5).

1 2400 GL water recovery and projected salt load accession at 2030 levels T the Basin
Salinity Targetismetwitht he | evel of SI1 Sés effort reduced 1t
to the 95 percentile salinity benefit at Morgan (Figure 6).

BP BDL - 800 EC Assessment at Morgan
1975 to 2000 period
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Estimated contribution of SISs to 95%ile EC benefit at Morgan

Figure 4 Impact of Salt Interception Schemes on 95 percentile salinity at Morgan for the BP BDL
scenario and 2015, 2030 and 2050 salt accession levels, 1975-2000 period
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BP 2800 - 800 EC Assessment at Morgan
1975 to 2000 period
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Figure 5 Impact of Salt Interception Schemes on 95 percentile salinity at Morgan for the BP 2800
scenario and 2015, 2030 and 2050 salt accession levels, 1975-2000 period

2030 Scenario - 800 EC Assessment at Morgan
1975 to 2000 period
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Figure 6 Impact of Salt Interception Schemes on 95 percentile salinity at Morgan for the BP BDL,
BP 2400 and BP 2800 scenarios and 2030 salt accession levels, 1975-2000 period
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7 Salinity benefit provided by SISs along the River

The jointly funded salt interception schemes are spread from downstream of Barham to Morgan as
follows:

9 Barr Creek and Pyramid Creek in the Barham to Swan Hill river reach,

i Mallee Cliffs in the Euston to Red Cliffs river reach,

Mildura-Merbein, Curlwaa, Buronga and Psyche Bend in the Red Cliffs to Lock 9 river
reach,

Rufus River and Murtho in the Rufus River to Lock 5 river reach,

Noora, Loxton and Bookpurnong in the Lock 5 to Lock 3 river reach,

Waikerie and Woolpunda in the Lock 3 to Morgan river reach, and

Upper Darling scheme located on the Darling River downstream of Bourke.

=

= =4 =8 =4

The improvement in river salinity as a consequence of the salt interception schemes along the
River Murray can be seen in the salinity profiles (Figure 7 and Figure 8) by comparing the difference
in salinity down the river between the S1 (Baseline SISs) and the S4 (100% benefit) for each of the
BP BDL and BP 2800 flow scenarios. SISs deliver salinity benefits throughout the length of the
River Murray from downstream of Goulburn confluence, but the biggest improvements are in the
river reach downstream of Lock 3.

The modelling results (over 1975-2000 period and under the 2010 levels of salt accession - Table
D-1) show that with the BP 2800 GL water recovery and its use for environmental purposes the
benefit provided to average salinity at Morgan is 129 EC with all salt interception schemes
operational (BP 2800 S4 20107 BP 2800 S1 2010). The effect of the additional 2800 GL of Basin
Plan water recovery and use compared to the without Basin Plan (BP BDL) scenario is estimated
to be of 48 EC improvement in average salinity at Morgan with all salt interception schemes
operational (BP BDL S4 20101 BP 2800 S4 2010).

The salt interception schemes reduce the 95 percentile salinity at Morgan by 262 EC under the BP
2800 GL water recovery scenario at 2010 levels of salt accession (BP 2800 S4 2010 i BP 2800
S1 2010), while the improvement in the 95 percentile salinity at Morgan due to 2800 GL water
recovery at 2010 levels of salt accession and with all schemes operational is 56 EC (BP BDL S4
20107 BP 2800 S4 2010) (Table D-1).
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Figure 7 River Murray salinity profile for the S4 and S1 options for the BP BDL and BP 2800 GL
scenario at 2010 salt accession levels, averages over 1975 - 2000 period

Figure 8 River Murray salinity profile for the S4 and S1 options for the BP BDL and BP 2800 GL
scenario at 2010 salt accession levels, 95 percentile over 1975 - 2000 period
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