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Foreword

| have pleasure in releasing tMurray-Darling Basin Authorify @DBA)2018-19 comprehensive
report of the Basin Salinity Management 2030 (BSM26Bategy, the second comprehensiveport
of the new strategy that came into effect in 2015.

The BSM2036trategycontinues tobuild on the successes of the former Basin Salinity Management
Strategy (20042015) to deliver a strategic, cesffective and streamlined program of coordinated
salinity management.

For more than 3@ears,basin salinity managemeitrategies have contributed to the progressive
reduction in river salinityinvestment in salt interception schemes and improved land and water
management practices by partner governments have made a real contribution to the improved
water quality in rives and waterways of thbasin, and wellbeing of the people who rely on them.

Foreach ofthe last 10years, partner governments and the MDBA have worked together to meet the
basin salinity target of maintaining the average daily salinity at Morgan, Sostiefa, at less than

800 EC for at least 95% of the time. This is a mbdséd measure of performance simulated over a
period that represents both wet and dry climatic sequences and reflects the successful actions taken
by partner governments and commitigis in managing salinity in the basin.

The Independent Audit Group for Salinity (18@linity) conductetheir audit of the BSM2030
strategyin November 209. The auditors reviewed the implementation of the strategy by MDBA and
the partner governments iaccordance withhe amendedSchedule B and associated procedures.
The executive summary of the Report of the 18&inity 20X-19, including their recommendations,

is provided in this report.

The success of the BSM20&6ategyis only possible with the aperation of partner governments
and the dedication of the people involved. In particular, the commitmerpdryner governments$o
the delivery of salinity management activities in the valleys across the basin and the cooperation
extended to the MDBA isommendable.

Although great progress has been made, managing salinity remains a challenge in the basin. The
collective effort and commitment for salinity managemdintoughthe BSM203Gstrategy will take

us through to 2030 and beyond. | look forwardcantinued achievement and further success with
the partner governments working together to implement the BSM2030 strategy.

Phillip Glyde
Chief Executive
MurraycDarling Basin Authority
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Abbreviations

AWRC
BOC
BSMS
BSM2030
CSIRO

EC

EoVT
IAG;Salinty
LoH

MDBA
MDBC
MSMcBigMod
SIS

TLM

Australian Water Resources Council

Basin Officials Committee

Basin Salinity Management Strategy

Basin Salinity Management 2030
Commonwealth Scientific and Industrial Research Organisation
electrical conductivity (measured as pS/cm)
end-of-valley target

Independent Audit Group for Salinity

Legacy of History

MurraycDarling Basin Authority

MurraycDarling Basin Commission

daily flow and salinity model for the River Murray
Salt Interception Schemes

The Living Murray
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Executive Summary

Basin Governments and the MDBA have been working together to
implement strategies to manage salinity in the Basimfiore than30
years. To continue thisollective effort, the Basin Salinity Management
2030 (BSM2030) strategyas adoptel by Ministerial Council in November
2015to guide basirwide salinity management until 203The BSM2030
strategyfocuses on continuing to ensure salinity is kept at levels
appropriate to protect economic, environmental, cultural and social
values.

This § thesecondcomprehensive repornprepared by the MDBAnderthe BSM2030 strategy
highlighing progress in implementingasinwide salinity managemenihe report provides an
overview of outcomes and achievements against the key elemerntedSM203Gtrategyand
includes the executiveummaries fronthe report prepared byachof the Basin States and the
Australian Government

Salinity accountabilitframework

The salinity registenemaina critical aspect of the salinity management accountability framework
under the BSM2036trategy. The 203 salinity registers indicate thatéw South Wales Victoria and
South Australia (ACT and QLD do not have any register emi@ue to bein net credit positions
as required under the BSM203@ategy.

Under the BSM2036trategy, the Basin salinity targeontinues to providea key reference point fo
achievement in Basin salinity managemerttistarget aims to maintain the average daily salinity at
Morganin South Australiat a simulated level of less than 800 EC for at least 95% of the time.

Comparing modelled salinity against the baseline, based018¢19 levels of land and water use,
river salinity at Morgan was78EC for 95% of the time; hence the strategy is meeting the Basin
salinity target.

Thislong-term modelled outcome is supported by measured salinity levels which have remained
below 800 E@t Morgan in South Austral&ince 1998.

Management of Salt Interception Schemes (SIS)

Managemenbf SIS ontinues to focusn varyingthe level of scheme operati@nin response to
forecastsalinity and flow conditionthroughout 201819, in addition toaddressing key knowledge

gaps about system responses to the changing level of operations and minimising running costs where
practical.
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In 2018¢19 about474,201 tonne®f saltwas diverted away from the river system and nearby
landscapes. Thamount of salt diverteaver the past two years have been quite similar reflecting
the similar operating conditions over this period

Implementation of the trial of responsive magement of SIS continudéd 201819. Low salinity

levels throughout the RiveMurray allowed for a reductiomithe level of SIS operations December
2018. An extension dhe trial will be sought to allow for a more complete understanding of system
responses to changed operations. The salinity outlook tool continuée tesedo inform

operational decisions in support of the trial of responsive management of SIS.

Salinitymanagement

The BSM2036trategysupports operational salinity management of flow management salinity
targets at Lock 6, Morgan, Murray Bridge, Milang and Burtundy under the Basii§3aasment of
the salinity levelat the Basin Planeporting sites fand that thesalinity targetvalues were met
(percentage of days above the targeés less than 5%ver thefive-yearreporting period at all
reporting sites except at Burtundiue to a lack of flow in theler Darling River.

In general, salinity leveldong the River Murray were relatively low during 8919. Operation of
the SIS played a key role in maintaining river salinity at low lé®gks. the threeyear period from
July 208 ¢ June 209 an estimated annual average @84 million tonnes of salt was exported over
barrages in South Australia

Under the BSM203§6trategy,jurisdictions continue to monitor flow and salinity for the nominated
end-of-valley target sitesin the southernconnected systemthe 50th and 80th perceiié salinities

for 2017-18 and 20B-19 were generally comparable with or less than longer term statistics in most
catchmentsHowever, continuing drought conditions across the northern basin resulted in salinity
levels, for some locations, that were mucigler than thelongterm statistics

Efficient governance

A number oBSM203(rocesses were progressed or completed through 209.8Thesdancluded
the process for amending Schedule B to give effect to the BSM2030 stvetiéziywas completed in
December2018 when the amendment regulations were signed into law by the Governor General.

Preparation oBasin SalinifManagemeni{BSM)procedureswas also progressed through 2G18.
BSM procedureprovidethe detail and consistety to supporBSM203Gstrategyimplementation
including for the obligtions set out in Schedule Bhese procedures argdatingand replaingthe
Basin Salinity Management Strategy Operational Proto@olslve BSM proceduresere endorsed
by Basin Salinity Management Advigd?anel BSMARPthroughout 201819, and te remaining six
procedures are in preparation

To seek improvements in reporting under the BSM2030 strategy, MDBA completckation of
reporting The evaluationdentified changes to improve consistency irpoeting, informed the
continued development of the draft procedure for BSM2030 reporting, guided the development
of templatesto support reporting.Thesechangesvere first applied to the reporting for 202-18.
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The MDBAlsocontinued working towards adopting the SOURCE modelling platform as the MDBA
river model forpreparing the salinity register§he MDBA and jurisdictions are in the final stages of
verifying flow and salbads prior to the reestimation of baseline conddns.

The Review Plan tracking templatkso continuedo be used to highlight the progress in undertaking
reviews as set out in the Review Plan and to document any changes to the timing of reviexgsiéithe
of the LoxtonBookpurnongoint SISaccountble actiorwasprogressed by the MDBA during 2618.

Strategic knowledge improvement

A number of projects to address tiBSM2030 knowledge prioidis were undertaken in 20189.
Theseincluded:

1 Development and testing of a series of transfer functiangriprove rechargestimates for
input to modellingacrossa range of Mallee landscape setting

1 CSIR@nd MDBAommenced a three year project to provide robust field data for vegetation
evapotranspiration, aiming to improve the accuracyewépotranspiration data used in
numerical models

1 MDBA supported the development of an ARC linkage proposal which, if succaaséuio
improve the conceptualisation of how water and salt move within saline floodplains,
including vegetation water use, fiding and environmental watering

1 Investigations commenced or were continued atlstationsalong the River Murray to
address a nmber of the key knowledge gapssociated with the trial of responsive
management of SIS.

Community engagement and communiioat

In 201819, MDBA communicated salinity management outcomes and progress with implementing
the BSM2030 strategy through its status and summary reporting to Ministerial Council. These reports
were published on the MDBA website.

Priorities forfuture work
In 2019¢20, prioritiesto be implemented throughhe BSM2030 strategy include:

1 continuing the transition to the Source model for preparation of the Salinity Registers,
including confirmation of salt loads and-estimation ofbaselineconditions

finalising the remainin@asinSalinity Managementprocedures

continuing, and seeking to extend, the trial of responsive management of SIS and
implementing knowledge gap investigations at the trial sites

progressing projects related the BSM203knowledgepriorities

undertaking reviews of register entries and models consistent with the Review Plan
finalising nominations to, and implementing, the Baside core salinity monitoring network
undertaking other activities in line with the BSM203@ategy implementation plan
conveninghe second Basinadinity forum to promote discussioand collaboratiorbetween
Basinsalinity managersriver operatorsenvironmental water manageend other
governmentofficialsto share lessons learnt and to suppof\NE030 implementation.

= =

= =4 —a —a A
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Introduction

Basin governments have been working together with their communities
for more than30 years to manage salinity in the rivers and catchtsei
the MurraycDarling BasinTo continue the ongoing collective efforts in
salinity managementhe Basin Salinity Management 2030 (BSM2030)
strategyfocuses orensuring thatsalinity within the MurrayDarling Basin
IS maintained at appropriate levels to protect economic, environmental
cultural and social values.

Key elements of the BSM2030 strategy include:

w Maintaining the existing salinity accountability framework and incorporating new issues
related to environmental water and flow management.

w Using riskbased approaches to improvhd cost effectiveness of salinity management.

w Trialingdifferent options to manage Salt Interception Schemes (SIS) so operations and costs
can be reduced when river salinity is forecast to be low.

w Investing in knowledge priorities to reduce uncertaintyward future salinity risks, which
may assist in avoiding future capital investment in new works to manage salinity.

Reporting has been rationalised under the BSM2&8&egy Given the progress in Basin salinity
management over the period 2001 to 2015, and the maturity of the collaborative arrangements,
BSM2030eportingwasable to bestreamlined without risk testrategy implementation or
achievement of strategy objectives.

This report is thesecondcomprehensive report preparealy the MDBAinderthe BSM203Gstrategy.

MurraycDarling Basiruthority Basin Salinity Management 20B201819 Comprehensive report 6



Slinity Accountability Framework

One of the key elements for the success of salinity management in the
Basin is the commitment of all jurisdictions to a strong salinity
accountability framework implemented through the salinity registers.

Status of he BSM2030salinity registers

The saliity registers are a critical aspect of tB&SM203Gtrategyand arean effective environmental
accountability frameworkhat considers economic impacts as wélhe registers provideée primary
record of jurisdictional accountability for actions that affeiver salinity.

The registers are an accounting taloat recordthe debit and credit balance of accountable actions
that significantly affectriver salinity at Morgarin South AustraliaThis accounting system provides a
transparent basis for makingedisions on bas#wide tradeoffs on salinity management actions and
investments in joint works and measures.

Actions that reduce river salinity are recorded as credits, while actions likely to increase river salinity
are recorded as debit#\ctions such @.constructindSISand improvements in irrigation practices can
generate a creditActions such as irrigation development may generate a debit because in some
areas they may lead to increased salt loads to the River Murray. In addition, actions such as
permanent water transferén or out of an irrigation area may resulteither a credit ora debit.

State and territory governments report annually to the MDBA, providing new or updated information
on accountable actions. This information is collated andyaseal to update the registers each year.
Thisenableschanges in river salinity impacts to be tracked aime. It also provides estimates of

the economic costs and benefits arising from these salinity effétis.updated registers arudited
bienniallyby independent auditors and published the MDBA website

There are two salinity registers, Register A and Register B:

1 Reqgister A records the impacts of each accountable action that occurred after the baseline
date (1988 for New South Wales, Victoria &walith Australia, 2000 for Queensland and the
Australian Capital Territory) and includes jointly funded works and measures

1 Register B accounts for delayed salinity impacts, which have an effect on salinity levels after
2000 but which are the result of actie taken beforghe respective baseline dates

The success of past salinity strategies in delivering significant salinity improvements Basthe
stems from jurisdictional agreement both to be accountable for salinity debits and credits on the
registersand to undertakecollectiveactions that lead to material improvements in river salinity.
Suchcollectiveactions include those jointly undertaken under M@Béordinated programs (joint

A Significant Effect is:
(a) a change in average daily salinity at Morgan which the Authority estimates will be at least 0.1 E.C. by the year 2100; or
(b) a salinity impact which the Authority estimates will be significant

MurraycDarling Basiruthority Basin Salinity Management 20B201819 Comprehensive report 7



worksor measures) and those undertaken by two or more states indepatly of MDBA (shared

state actions @ WW2dry 81 & @8NP a Q aliyf Ri SW dreQiion & pareely on the

salinity registers, with the benefits shared between states. They are distinguishable from individual
state actions for which the partitar state gains either a debit or a credit.

The registersvere reviewed and amended as part of the developmenthef BSM203Gtrategy A
summary of the amendmenis provided inAppendix B The updated 208 salinity registers,
including updated entries, are providedAppendix Band summarised ifablel.

The 203 salinity registers indicate that theates of NSW, Victoria and South Australia are in a net
credit positions as required under the BSM2@3@tegy ACT and QLD do not have any register

entries.

Tablel: Summary of the 2@®salinity registergexcluding provisional eries)

Actions

Joint works and
measures

State shared
works and
measures

State actions
Total register A

Transfers to
register B

Total register

Balancert
registers A and B

thd to be determined

a total indudestransfers from Register A

NSW
($ml/yr)

2.932

0.189

3.435

6.555

0.861

0.494

7.050

($ml/yr)

2.932

0.189

1.837

4.908

0.687

-0.380

4.578

($ml/yr)

1.142

2.202

3.535

1.994

4.277

7.621

ACT Australian
($mlyr) Government
contribution
(59)
0 0 32.1
0 0 0
tbd tbd 1.0
tbd tbd 33.1
0 0 0
0 0 0
0 0 33.1

Proposed or new Accountable Actisn

In 2018-19, there were no proposed or new joint works or measures.

Bridging the Gagplilution benefits

Dilution of river salinity due to the delivery of Basin Plan waBamimonwealth environmeal
water holdings or other environmental water held by a State to offset the reduction in thetéony
average sustainable diversion limit set by the Basin)Rtarecorded as a provisional entry in the

MurraycDarling Basiruthority
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registerasBridging the Gap dilution benefitoom water deliveryEach year the provisional entry for
Bridging the Gap dilution benefits from water delivisrypdated based on the volume of recovered
water that is available as a held environmental water entitlement.

The estimated salinitipenefitat Morgan ofa 2,800 GL water recovery scenafis 2015 compared to
2015Basin Plan Baseline Diversion LifBP BDL) was 58 BEMIOBA2014?). It should be noted that
this modelling provides indicative results of likely changes to teng salinity leved against the
benchmark periodjiven early assumptions about patterns of water recovery and delivery.

As at 30 June 2018 918GLof recovered water wabeld in environmental wateentitlements.The
58 EC estimated salinibenefit based on th€,800 GL water recovery scenais@djustedusing a
pro rata approach to determine the salinibgnefitfrom the delivery ofwater recoveredat that
time. This provisional entryvasfirst included inRegister A i2016(- 34.7EC) and updated for 201
(-40.8EC) based on the increased level of water recovered.

Salinity outcomes relative to Basin salinity
target

Under the BSM2036trategyand Schedule B to the MurregRarling Basin Agreement, salinity targets
have been established for tHgasin in the Rier Murray at Morgan in South Australia and for major
tributary valleys at enabf-valley target (EoVT) sites

TheBasin 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. This is modelled over the benchmark periog2Q®T)5

under the current land and water management regime. Taedhmark period provides a

mechanism for consistently assessingr salinity outcomes over a climatic sequence that includes
both wet and dry periods.

Performance against the basin salinity targetMorgan

Longterm salinity levels are being maintainedlow the Basin salinity targetable2 indicates that,
based on 208¢19 levels ofdevelopment(including salinity mitigation), river salinity at Morgamas
less tharB00 EC fo®6% of the tima hence, the strategys achievinghe target. A& acomparison
underbaseline conditions salinityauld have beeness than 800 EC fonly 72% of the timeThis
demonstrates thaunderbenchmark period flow and climat®nditionsthe incidence of salinity
exceedance of 800 EC at Morgan has substantially declined.

2 General review of salinity management in tkieirraycDarlirg Basin, MDBA 2014
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Table2: Simulated salinity (EC) summary statistics at Morgan, Saustralia, for baseline and 20t®nditions over the
1975 to 2000 climatic period

than 800 EC 800 EC

Period Time interval ‘ Average| Median (EC) 95 percentile % time greater | % time less than

Modelled 1988
25 years conditions 19762000 665 666 1058 28 72

Modelled 20D
25 years conditions 19752000 490 466 778 4 96

Note:Baseline conditions are the conditions that influenced flow and salinity within the basin on 1 January 2000. For Newi&quth Wa
Victoria and South Australia, these baseline conditions include the Accouitdioles arising from development activities between
1988 and 2000

Figure Ifurther illustratesthe success of current management interventions by showlieg

progressive reduction in modelled river salinity in response to changes in development and the
implementation of mitigation works and measures over tirReviews of accountable actions

completed in 201718 resulted in an increase to the modelled 95 percentile salinity at Morgan in
2018. The increase was primarily due to new knowledge from improvednation and monitoring.

This improved understanding resulted in a reduction of the estimated salinity benefit provided by the
Murtho, Waikerie Lock 2, and Waikerie Phase 2A schemes

Achievement othe target in 2010andthe subsequentnaintenance of thatchievementjs a
significant outcomeThis providea tangible demonstration of the benefits that have accrued
through substantial and cooperative salinity mitigation investmargalinity managemerity the
Australian, South Australian, Victorian andiMN8outh Wales governments.
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Year representing level of development

Figurel. Modelled 95 percentile salinity over the 192800 Benchmark period at Morgan in South Australia due to the
implementation of salinity managnent programs from 1988 to 2019
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Measuredsalinity levels

While progress against BSM2030 salinity targeéssessed based on modelled river salinity
outcomes over the benchmark period, salinity management actions alaodiad a notable positive
impact on measured river salinity. Measured rigalinity showed that salinity at Morgan remained
below 800 EGhroughout2018¢19. The peak river salinity at Morgan has not exceeded 800 EC since
1998.

Tabk 3 provides statistics on salinity levels measured at Morgan over four time intervals
(1,5, 10 and 25 years) to June 20drfd enables a comparative assessment of average, median, 95
percentile and peak salinity outcomes for 3g19.

The 208B¢19 salnity statistics werdower compared toall other time intervalgpresented in Table.3

In fact, with the exception of 95 percentile and peak salinities in 208, 3he 201819 salinity
statistics are the lowesl-yearlevelssincereporting of these stattics began at the commencement
of the BSMS in 20002. Thisoutcomeis a consequence tiie prevailing climatic periods covered by
the respective reporting periods and the progressive implementation of the salinity mitigation
programs mentioned above.

Tabk 3: Summary of measured salinity levels (EC) at Morgan, South Australia

Period Time interval Average = Median perge?ntile Peak :/;g(r)néc
1 year July 2018 June 2019 263 252 370 462 0%
5years  July 2014 June 2019 309 294 469 732 0%
10 years July 2009 June 2019 328 308 527 732 0%
25 years July 1994 June 2019 436 413 720 1087 2%

Impacts of salinity management actions

In addition to climatic factors and river conditions, the cumulative benefits of salinity mitigation
works and measures, such 8&and improvements in irrigation practices and delivery systems, have
also contributed substantially to the low salinity [é&&eummarised ifabk 3. TheSSare highly
beneficial toriver salinity outcomes during extended periods of low flows.

Figure 2presents mean daily salinity levalger the period fromJuly2017 to June 2019ecorded at

Morgan andalsothed A Ydzf G SR 6Y2RSftf SRO alfAyArde fS@Sta NB
A0SYFNAR2 F2NJ 0KS al YS LISNR 2 Restimatés Sherivieysalinify zisli K S NJ A y
that would have occurred if posit975SIS andnproved land and water management actions were

not undertaken.The modelled data shown figure2 does not include the dilution benefits of

delivering water recovered under either the Basin PlatherLiving Murraylnitiative.

¢CKS $2NR WTFdzNIi KSNID ASiSvededierating iefore 19a5Sso their gftlsa@ NI 2 F
not included in the simulated salinity levels. The simulated no further intervention salinity levels are
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derived from river model runs which can model historical salinity levels with and without
intervention activities. The difference between the observed and the simulated no further
intervention salinity levels are assumed to be the effect of management interventions.
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Figure2. Comparison of mean daily recorded salinity leveMlargan from July 202to June 209 i2 Y2RSttSR morp V¥
FTANIKSNI AYGSNBSYyildAz2yQ altAyAde fS@gStao

River salinity levels progressivatgreasedownstream because of both natural groundwater

discharge to the river and accelerated salt mobilisation causatkbglopment activities. The

cumulative effects of these factors result in higher salinity in the lower River Murray. Bigure

demonstrates this progressive increase in salinity downstream with four datasets at speagifies

along the River Murray.
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Figure 3. River Murray salinity profile: comparisonaiiservedmedian salinity levels of 28%19 with those of recent past
years and thenodelledbaseline median salinity level for the benchmark period (£2080).

MurraycDarling Basiruthority Basin Salinity Management 20B201819 Comprehensive report 12



Management of Salt Interception
Schemes

Operation of he authorisedworksor measures under SchedulehBs
focused on the ongoing efficient and effective managemergi&o
maintain water quality in the River Murray for agriculture, environmental,
urban,industrial and recreational uses.

Scheme operation and maintenance

New South Wales, Victoria and South Australia, together with the Australian Government, have
constructed anchow operate and maintaia3 SISUnder he BSM203@trategy, the focus ison
optimisingscheme operations and investing in learning and knowledge developmegt3or
operations.

Operation of the various SIS has continued to be highly successful in termsvef inutcomes.
During 201819, operation and maintenance of the sting joint SIS assets continued to focus on
minimising running costs, in particular the energy costs associated with pumping.

Table4 compares salt diverted over the past decaddile Table5 below details the performance of
the joint SIS in 20118 and 201819. Jointly managed scheesdiverted about 484,586 tonnes and
474,201 tonnes of salt away from the River Murray and adjacent landscapes i1 2@hd 201819
respectively

Table4: Total salt load diverted from the River Murrand adjacent landscapes fro2009-10 to 2018-19

Reporing year ‘ Salt load diverted (tonnes/annum)

201819 474,201
201718 484,586
201617 395,388
201516 524,728
201415 432,454
201314 397,739
201213 322,686
201112 362,508
201011 324,164
200910 490,000
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Tableb: Joint salt interception scheme performance report 248 & 2018¢19

Salt Year Volume Saltload @ Average Actual Power
interception pumped diverted salinity target consumption
(ML) (tonnes) (EC units)  achieved | (kWh)
(% of time)
Pyramid Creek 17/18 870 21,369 40,714 100 147,497
18/19 515 12,684 40,786 100 155,560
Barr Creek 17/18 4,116 29,641 11,160 100 78,513
18/19 1,458 8,034 12,263 100 25,822
Mildura- 17/18 1,085 45,118 79,322 51 179,582
Merbein 18/19 1497 66,630 75451 75 282,597
Mallee Cliffs 17/18 1,758 57,714 51,308 97 519,712
18/19 1,942 64,847 52,130 100 591,575
Buronga 17/18 1,966 49,901 39,667 100 427,847
18/19 2,129 56,493 41,750 100 489,492
Upper Darling  17/18 1,386 35,550 40,076 78 282,770
18/19 1,477 42,888 45,225 78 302,449
Pike River 17/18 234 8,668 49,967 NA 72,692
18/19 443 18,449 52,529 NA 141,328
Murtho 17/18 1,802 42,621 38,723 41 2,540,255
18/19 1,498 36,069 38,214 60 2,022,438
Bookpurnong 17/18 896 23,238 39,087 89 342,638
18/19 701 17,490 39,302 93 273,659
Loxton 17/18 1,245 21,775 27,187 89 492,605
18/19 1,329 22,763 27,143 95 530,139
Woolpunda 17/18 4,701 91,859 30,557 95 2,848,914
18/19 3,903 73,829 30,088 96 2,331,320
Waikerie 17/18 3,235 57,130 29,886 85 1,226,206
18/19 3,140 53,877 29,175 84 1,201,281
Rufus River 17/18 0 0 42,478 100 3,739
18/19 5 147 45,684 100 7,069
Totals 17/18 23,294 484,586 9,162,970
18/19 20,036 474,201 8,354,731

Note: Operation of pumps varies from year to year based on operational advice from the MDBA due to budgets; operational and
maintenance requirements; and loss of access and/or scheme operating rules during periodd@#/high
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Responsive managemef SIS

Under the BSM2030 strategyesponsive management of SIS seeks to reduce operating costs by

reducing operation of salt interception bores during periods when flow and/or water source with low
salinity provideadequate dilution, for irriver salinity to remain below the level at which water
NBYFEAYya aFAG F2NJ LIzN1LI2 &aSé¢ ® LG K lofiof dp&ainglcig G Sy G A I f
against minimising actuaver salinity.

The trial of responsive amagenent of SIS commenced in July 2016 following the inaugural SIS
Operators Waokshop in May 2016. During theadl period a precautionary approach is being applied
to ensure that to the extent reasonably and operationally possible, salinity is maintained at
appropriate levels. Initially thertal period was set for a thregear period from 201€2019.However,
given delays in establishing knowledge gap investigations, primarily resulting from the 2016 high
river event and associated allocation of resources dyttins time to reestablishscheme
infrastructure, at the time of preparing threport, an extension of theial to 2025 is being sought
from the Basin Officials Committee (BOC). The extensiiballow sufficient time to observe any
systemresponses ta@hanged operations at the trial sites. The effectiveness of the triabwill
reviewed at the end of therial period and the results of thigial will determine whether or not
responsive management of SIS should continue and if so under what policyi@ondi

SIS operations under responsive management are determined through an SIS Operators Workshop.
Workshop participants include the SIS Managers from each State Constructing Authority, the MDBA
Senior Assets Engineer and MDBA River Operators. Worksteopsravened quarterlyand the

meetings conducted throughout 20118 and 201819 are listed in Appendix F. The workshops

provide a forum for SIS Managers to draw on a range of information, including the monthly salinity
outlooksand operation and maintena® activitieso recommend the level of SIS operations moving
forward.

An overview of operational decisions made with consideration to responsive management of SIS and
operations/maintenance activities over 2048 are providedn Table6.

Ahighlevelsummary of the status of key tasks to be completed by the MDBA in conjunction with
the SIS Managers from each State Constructing Authdoitythe trial of responsive magament of
SIS is shown ifable7.
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Table6: Decisiongegarding SIS operations under the responsive management trial d20i;19

Operational decisions

Workshop 10, 30 August 20&8onsideing planned maintenance activities durin
the forecast period, the current and forecast river conditions, forecast climatic
outlook over the coming months and the time of yéae. heading into
Spring/Summer period) it was agretacontinue to maintain fulSl1Sperations to
the extent possible (with the exception of key bores involved in responsive
management trials) anthat river and climatic conditions continue to be
monitored over the Spring period.

Change in
operations

No change to

operations

Workshop 11, 12 December 20¢&onsideing current and forecast river
conditions, forecast climatic outlook over the coming months, SIS operational
considerations anthe 6 month salinity outlookit was agreed to reduce
operations of the Murtho SIS to previous responsive management operating
Key considerations in this decision were the opportunity to reaisee cost
savings andhat the forecast salinity at Morgawasexpected to remain wél
below the Morgan salinity target over the 6 moruhtlook period.

Operations
reduced

Workshop 12, 7 May 201®©Consideing current and forecast river conditions,
forecast climatic outlook over the coming months, SIS operaticorgiderations
and 6 month salinity outloght was agreed to maintain the current level of
operations as pethe outcomefrom Workshop 11, including continuing reduced
operations of Murtho SIS. A key consideration e the forecast salinity at
Morganwasexpected to continue to remain well below the Morgan salinity targ

over the 6 monttoutlook period.

No change to

operations
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Table7: Summary ohighleveltaskstiming andstatus

Task ‘ Date Status
ResponsivéManagement Trial | July 2016
Commence E:omplete
Knowledge Gap Investigation | No later than July 2016
Commence bngoing
Salinity Risk Outlook Review | Every month to 3 monthg ongoing
(or higher frequency as required) z)ngoing
Inaugural review to be in Apa016
Responsive Management Every month to 3 monthg ongoing
Operation Decision (or higher frequency as required). bngoing

Inaugural decision to be undertake
no later than 2 months prior to the
commencement of the trial.

Preparation of Draft Knowledge
Gap Investigation
Implementation Plans

November 2015

Complete

Site Inspections and review of
Draft Knowledge Gap
Investigation Implementation
Plans

December 2015

Ongoing Site inspections
completed. Some issues stil
being resolved

Preparation of Final Knowledge
Gap Implementation Plans

December 2015

Ongoing
Finalisation of Triple Bottom March 2016
Line Assessment Tool
BSMAP Updates 6-monthly

Ongoing
Review of Governance On completion of therial and to be
Arrangements included within the trial review E)ngoing
Review of Bore Assessments | Ongoing

Ongoing
Review of salinity spikes and | On completion of the trial and to bg
long term inriver salinity included within the trial review 6ngoing
Review of Salinity Risk Outlook] Ongoingg to be a standing task at

the Operators Forum to review E)ngoing

previous operation decision making
and salinity risk outlooks

Responsive Management Trial
Report

No later than December 2019
(timing has madallowance for end
of year data acquisition and initial

processing by SCAS)

Ongoingg status report
completed July 2019.
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Sixmonthly salinity outlookool to support decision

making

The MDBA modelling team has developed a Salinity Ouflookfor theRiver Murray andower
DarlingRiver The salinity outlook provides a range of likely river salinities at four of the Basin Plan
reporting sites for a variety of flow scenarios. This information can be used as an 'early warning tool'
to enable the MDBA anBasin States to implement actions if needed (for example, modify SIS
operations).

Table8 provides an example of the outlook as of June 2019. Here, the tool summarises the maximum
modelled salinity over the period from JuneNovember2019, compared to the Basin Plan salinity
target at the fourRiver Murrayreporting sites, under each flow scenario.

SIS Operators draw on theoutlooks to inform the level of SIS operations and responsive
management decision making at SIS Operators Workshops, in addition to other considerations
indudingplanned maintenance actiiés during the forecast period aritle current and forecast

climactic and river condition$Vhen the outlook indicates that salinity at Morgan may rise above 600
EC, as far as operationally and practicadigsible, preparations can then be made to ensure
adjustments to SIS operations such that the 600 EC at Morgan is not exceeded as a result of the trial
of responsive managemenf SIS

Table8: Summary of maximum modelled salinity at June 208 for each flow scenario compared to the Basin Plan salinity
targetsfor the River Murrayreporting sites

BasinPlan | Maximum Maximum Maximum Maximum Number of
salinity modelled modelled modelled modelled days over
target (EC| salinity (EC) | salinity (EC) | salinity (EC) for salinity (EC) BasinPan
for 95% of | for 50% AEP* | for 75% AP 90% AEP for 95% AEP  salinity target
time) for 75% AEP
scenario
River Murray at 580 170 170 170 171 0
Lock 6
River Murray at 800 347 347 347 351 0
Morgan
River Murray at 830 360 385 415 458 0
Murray Bridge
Lake Alexandrina 1000 954 966 1088 1124 0
at Milang

* AEP is the annual exceedance percentage of river flows (higher AEP means lower river flows)

* At the time of the June 2019 Outlook flows were tracking arotvedmoderate (75% AEP) scenario
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Salinity management

Flowbased management

TheBSM203Gstrategyaims to facilitate continuous improvement in flow management by
periodically reviewing and providing advioe flow management practices, particularly in response
to elevated salinity events in the shared water resources.

The inclusion of flow managemeptovides the opportunity to look at the effectiveness ofiver
salinity management and the collective outcome for the shared water resource from individual
actions and accountabilities.

Outcomes for 208¢19

Salinity targets for managing flows

Salinity levelsat the fiveBasin Plameporting sites (Lock 6, Morgan, Murray Bridge, Milang and
Burtundy)were monitored continuously over the fivgear reporting periodJuly 204 ¢ June 209).
The targets at the reporting sites are deemed to have been met ipéhheentage of days above the
target is less than 5%, or the salinity has been below the target 95% of thevwienehe fiveyear
reporting period

Over the reporting period (July 2043une 2019), the assessment indicates the targets have been
met at allreporting sites excepBurtundy.

The target value at Burtundy is 830 EC. Over the reporting period, stdivaigat Burtundywere

o2@S GKS GFNBSG F2NInc: 2F RI@ad ¢KAaA Aa | wmx
drought conditions andecordlow inflows across much of the northern Basin. Salinity levels were
consistently above the target value fraiate November 2018 througto earlyJune 2019, peaking at

1,226 EC on 25 May 201%ck oflow from Aprilto June 2019 also meant that salinityéts could

not be recorded during these times.

33>

The 2017 Basin Plan Evaluation recommended that the review of the water quality and salinity
targets in the Basin Plan scheduled for 2020 should examine the appropriateness of salinity targets,
particularly atBurtundy in light of progress on implementing protection of environmental water in

the northern Basin

Elevated salinity events

During 208¢19 there were no elevated salinity events tlBEMAP determinedarranted review
Notwithstanding the high salinitevels in the lower Darling River, BSMAP had reviewed an elevated
salinity event in the lower Darling River in 26’6 That review provided a number of important
insights, especially about the recommencementiodvs, whichremain relevant in the current
contextand will be consideredhenmanagdngthe recommencement of flows
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The salt export objective

TheBasin Plan includessalt export objectivevhich aims to ensure adequate flushingsadtfrom

the River Murray systerimto the Southern Oceamchiexement of the salt export objective is
assessed each year by the MDB¥er the threeyear period July 2016 to June 2019, the annualised
rate of salt export over the barrages was 0.94 million tonnes per yéuas.is less than the Basin

t £ FyQa XyfeRokt@d niilllortéhnes per year.

Flushing salt from the river systems helps avoid salt accumulation and adverse impacts on water
users. Flushing salt also supports healthy river and floodplain ecosystems. Salt interacts with in
stream biota (animals ahplants), changing the ecological health of streams and estuaries.

Generally, more salt is flushed out to the ocean during wet years and less in dry years. The level of
salt flushing in a year is also impacted by river regulation, irrigation diversiansuarent levels of
development, including salt interception works.

The 2017 Basin Plan Evaluation recommended that the 2020 Basin Plan water quality targets review
should examine the appropriateness of the salt export objective as an indicator of addystieg

of salt from the river system in the context of a variable climate. The review could consider how salt
export objectives can be varied to deal with periods of low flow.

Endof-valley outcomes

Endof-valley target{EoVTsjor major tributary valleysvere introduced under the BSMS to serve as
indicators of catchment health and to help assess and manage the impacts of salt movement from
the catchmentdo the shared water resources.

Underthe BSM203Gstrategy, the role of EoVs changedtb provide a valley scale context to the
identification and management of salinity riskghile there isno longer acompliance requirement
for these targetscontinued monitoringat EoVTsitesin all valleysill inform understanding of
changesn salinity risk to shared water resources and withalley assets.

The performance of catchment salt loads agalbsV/Tsequires complex modelling over the
benchmark period. Therefor&oVT outcomes are reviewed periodically as set out undeRthrieew
Pan.However monitoring and reporting areseful to provide an indication of actual salinity
outcomes over the reporting year for each of the valley sites.

Variability in hydrological conditions in catchments from year to year is a typical charactefitte
Basin. This variability has significant impacts on the amount of salt mobérsaahllyinto tributaries
and river systems.

Schedule B requires all states and the Australian Capital Territonydertake continuous flow and
salinity monitoringat EoVTsitesfor whichthey are responsible This monitoring supports reviews of
targets and analys ofsalinity risks arising from valleys.

Additionalmonitoring at interpretation sitesis highly useful in supporting an understanding of the
salt mobilsation and salinity dynamics across esin.
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Table9 summarises progress in monitoringEoVTsites over theperiodfrom 2000 to 209. The

second column provides the percentage of days for which salinity (EC) measurements have been
monitored fa each site. The third column provides an indication of flow and available EC and is
expressed as a percentage of time that salt load can be calculated.

Tablel0is asummary report card of flow and salinity data for edebVTsite for theyears 207¢18
and 20B¢19. The full details of state and territory government valley outcomes are provided in the
AYRAGARdzZEf 3I2GSNYyYSyiaQ NBLRZNIao®

Graphs of flow and salinity at EoMies are provided if\ppendix Dwhile Appendix EEompares
salinity levels and salt loadser the2017¢18 and 201819 periodsagainstiongterm records. The
length of the record varies from site to site. Owing to extended dry conditions across much of the
Basin over the past two decades, there are some sites where river flows deasenlg periods. For
those periods, measurements oflsaty and flow are not accurate; therefore, salinity and salt load
records may be incomplete.

Table9: Availability of monitoring data for &8iSM2030 tsategy endof-valley and interpretation monitoring sites, 2000 to
2019

Aggregate % of days with EC recor, Aggregate % of days with flow and EC

records
2000 55 55
2001 57 57
2002 72 73
2003 75 76
2004 86 87
2005 81 83
2006 85 88
2007 72 74
2008 77 81
2009 76 79
2010 81 86
2011 85 88
2012 85 88
2013 78 82
2014 69 72
2015 69 62
2016 78 71
2017 85 78
2018 69 62
2019 64 56
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Tablel0: Endof-Valley summary report car2017¢18 & 201819

AWRC No. Year No. of No. of Days with | Mean Median  80%ile Peak LT Median 80%ile Peak flow
days with | days with | flow salinity  salinity  salinity salinity flow flow flow (ML/day)

salinity flow above (uS/em)  (uS/cm)  (uS/cm) (uS/cm) (ML/day) (ML/day) @(ML/day)
records records zero

All Partner Governments

River Murtay at ., 17/18 365 365 365 359 370 439 465 5614 4803 8072 15472
a
Morgan 18/19 357 365 365 262 253 367 459 4812 4483 6,007 9734
South Australia
aoep00 17118 365 365 365 227 229 262 301 7397 6618 10041 17,840
SA border
18/19 365 365 365 146 140 175 200 6,807 7,004 8469 12134
iesl4 17118 365 365 365 203 297 324 389 6,646 5621 9129 16,690
Lock 6 to Berrf
18/19 365 365 365 187 178 226 265 5908 5901 7,603 10,793
River Murray at 426522 17/18 365 NA NA 410 415 466 589 NA NA NA NA
H d
Murray Bridge 18/19 365 NA NA 320 308 383 478 NA NA NA NA
New South Wales
. 17/18 365 365 365 181 159 231 387 1,269 573 1441 7195
Murrumbidgee 410130
at Balranald 18/19 365 365 365 129 120 165 242 733 622 1,132 1,892
17/18 365 365 365 407 332 456 1,047 1228 1187 1615 7,049
Lachlan at 412004
Forbes 18/19 365 365 365 365 339 382 667 1257 1030 1756 5326
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No. of No. of Days with | Mean Median  80%ile Peak LT Median 80%ile Peak flow
days with | days with | flow salinity  salinity = salinity salinity flow flow flow ((YIWLEW)

salinity flow above (uS/cm)  (uS/cm)  (uS/cm) (uS/cm) (ML/day) (ML/day) (ML/day)
records records

Bogan at 121093 17/18 230 365 132 494 490 554 653 1 0 1 18
Gongolgon 18/19 115 365 62 491 483 501 806 5 0 0 63
Vacquarie at .0 17/18 272 365 223 617 614 744 921 42 2 08 284
Carinda 18/19 107 365 106 551 523 614 782 13 0 8 109
Castlereagh at 17/18 0 0 0 NA NA NA NA NA NA NA NA
nggalman 420020
Bridge 18/19 4 88 58 311 | 332 366 381 72 1 22 1,058
Namoi at - 17/18 237 365 236 531 436 756 919 36 12 57 326
Goangra 18/19 101 365 93 501 580 644 1,020 9 0 4 447

17/18 365 365 324 401 335 546 813 67 10 88 731
Mehi at Bronte 418058

18/19 246 365 59 304 283 388 531 48 0 0 516
Banwon at o 17/18 365 365 360 304 297 377 585 206 108 376 1,356
Munginai 18/19 325 365 187 209 300 327 366 21 0 22 204
Darling at 125008 17/18 203 365 270 434 377 459 1,257 142 57 325 769
Wilcannia 18/19 55 365 163 1357 1,187 1518 3045 17 0 3 277
River Murtay at 0. o 17/18 365 365 365 49 48 53 75 8710 10961 13982 19,103
Heywoods 18/19 365 365 365 46 42 48 26 0424 10369 14011 19,605
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River Murray at
Red Cliff$

Flow to SA

Victoria

Wimmera at
Horsham Weir

Avoca at
Quambatook’

Loddon at
Laanecoorie

Campaspe at

414204

426200

415200D

408203B

407203B

Campaspe Weir 406218A
9

Goulburn at
Goulburn Weir"

405259A

17/18
18/19
17/18
18/19

17/18
18/19
17/18
18/19
17/18
18/19

17/18

18/19

17/18
18/19

No. of
days with
salinity
records

52
51
365
365

365
365
365
365
365
365

365

365

365
365

No. of
days with
flow
records

NA
NA
365
365

365
365
365
365
365
365

365

365

365
365

Days with
flow
above

NA
NA
365
365

365
365
67
37
365
365

365

365

365
365

Mean

salinity
(uS/cm)

149

104

227
146

1,210

1,265

67

272

551

627

447

524

73
60

Median
salinity
(uS/cm)

153
99
229
140

1,235
1,234
NA
1,343
505
651

446

516

63
56

80%ile
salinity
(uS/cm)

177
127
262
175

1,475
1,595
NA
1,789
613
691

457

574

81
64

Peak
salinity

237
172
301
200

2,285
2,050
9,010
2,188
948
1,213

790

628

181
123

Mean
flow
((YIWLEW)

NA

NA

7,397
6,807

48

32

148
104

259

134

2,077

2,080

Median
flow
((YIWLEW)

NA

NA

6,618
7,004

33

30

108
73

185

91

1,344

1,452

80%ile
flow
(ML/day)

NA

NA

10,041
8,469

64

48

192

119

344

116

2,704

2,970

Peak flow
((YIWLEW)

NA
NA
17,840
12,134

537
154
16
146
766
614

1,582

1,479

12,504
8,997
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No. of No. of Days with | Mean Median  80%ile Peak LT Median 80%ile Peak flow
days with | days with | flow salinity  salinity = salinity salinity flow flow flow ((YIWLEW)

salinity flow above (uS/cm)  (uS/cm)  (uS/cm) (uS/cm) (ML/day) (ML/day) (ML/day)
records records

Brokenat  4011om 17/18 365 365 365 140 140 153 174 12 11 14 25
['taseqQa 18/19 365 365 365 151 155 176 197 10 9 13 37
17/18 365 365 365 57 59 65 93 2615 1328 3768 27,793
Ovens at
403241
Peechelba East 18/19 365 365 365 52 50 63 85 1748 837 2627 10456
. 17/18 365 365 365 36 36 42 74 1402 1052 2228 6973
Kiewa at 402205
Bandiana 18/19 365 365 365 34 32 39 136 1,140 1023 1756 3833
. 17/18 365 365 365 49 48 53 75 8710 10961 13982 19,103
River Murray at 409016
Heywoods 18/19 365 365 365 46 42 48 96 9424 10369 14011 19605
. 17/18 365 365 365 98 90 116 351 7479 6720 9277 19259
River Myrray at 409204
Swan Hill 18/19 365 365 365 87 67 90 364 7360 6780 9665 15273
17/18 365 365 365 227 229 262 301 7397 6618 10041 17,840
Flow to SA 426200
18/19 365 365 365 146 140 175 200 6,807 7,004 8469 12134
Queensland
Barwon River at ;o - 17/18 365 365 360 305 297 379 585 205 108 376 1,356
Mungindi 18/19 325 365 187 272 275 321 366 20 0 22 204
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No. of No. of Days with | Mean Median  80%ile Peak LT Median 80%ile Peak flow
days with | days with | flow salinity  salinity = salinity salinity flow flow flow ((YIWLEW)

salinity flow above (uS/cm)  (uS/cm)  (uS/cm) (uS/cm) (ML/day) (ML/day) (ML/day)
records records

. 17/18 82 365 81 138 142 149 178 25 0 0 1,779
Moonie at
Fenton 417204A
18/19 0 365 0 NA NA NA NA 0 0 0 0
17/18 107 365 107 163 160 187 220 8 0 0 134
Ballandool at
Hebel Bollon 422207A
Rd 18/19 41 365 41 244 245 255 279 1 0 0 15
17/18 56 365 56 139 122 162 162 14 0 0 217
Bokhara at 492209A
Hebel 18/19 26 365 26 200 201 209 214 3 0 0 175
L 17/18 8 365 8 79 71 79 162 0 0 0 2
Briarie at
Woolerbillat 422211A
Hebel Rd 18/19 0 365 0 NA NA NA NA 0 0 0 0
17/18 98 365 98 178 185 201 258 44 0 1 3,267
Culgoa at 422015
Brenda 18/19 47 365 47 196 196 201 207 9 0 0 381
17/18 55 365 55 162 165 169 270 9 0 0 269
Narran at New
Angledool 2 422030
9 18/19 0 365 0 NA NA NA NA 0 0 0 0
17/18 95 365 95 63 62 72 98 65 0 8 2,189
Paroo at 424201A
Caiwarro
18/19 84 365 84 63 65 72 82 585 0 4 29,729
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No. of No. of Days with | Mean Median  80%ile Peak LT Median 80%ile Peak flow
days with | days with | flow salinity  salinity = salinity salinity flow flow flow ((YIWLEW)

salinity flow above (uS/cm)  (uS/cm)  (uS/cm) (ML/day) (ML/day) (ML/day)
records records

W ) 17/18 77 365 77 150 159 176 186 37 0 0 1,711
arrego a
Barringun No 2 423004
18/19 84 365 84 104 110 124 144 143 0 9 5,503
17/18 44 365 44 185 151 260 268 29 0 0 3,175
Cuttaburra at 423005
Turra 18/19 71 365 71 122 138 145 148 262 0 0 19,062
Australian Capital Territory
Mu,rrumbidgee 17/18 365 365 365 273 283 358 412 688 446 895 7,590
Fa | F €t 410777
Crossing 18/19 365 365 365 336 336 360 554 324 260 353 4,494

a The 95%ile is reported here as Basinsalinity target at Morgan. Also note that flow data is measured at site 426902 (River Murray at Lock 1)
b Salinity measured at site A4261022 (Murray @ Old Custom House)

¢ Salinity measured at site 4265®&rri pumping station)

d Flow is not measured #his site

e Flow data stops in October 1994

f Spot salinity data ends in Sep 2008 and continuous recording starts in Sep 2013

g Used flow data for 405200A (Campaspe at Rochester)

h Used flow data for 405200A (Goulburn River at Murchison

i Used salinity data for 404224B (Broken River at Gowangardie)

NAData not available

Salt load is determined using the following calculation: salt load (t/d) = flow (ML/d) x salinityQiBa)&
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Efficient governance

The governance of the salinity management program has been developed
over 30 years and is now well understood and accep®denthis

mature status the BSM203Gtrategy hasmplemented astreamlined
approach tathat developed under BSMS by makingire riskbased and
efficient.

Theupdatedreporting, review and auditing arrangements wiintinue to
ensure transparency and compliance with the agreed actions and
accountabilities of BSM203Whileaddressinghe BSM230 knowledge
prioritieswill further improve the knowledge duture salinity risks.

Amendmentof Schedule B

In November 2015, the Ministerial Council adopted BSM2030 strategyamendments to Schedule
Bto the Murray-Darling Basin Agreementere therefore requiredto give effect to thechanged
obligations under thenew strategy

Elements othe BSM203Gstrategythat placed additional individual or collectiveommitments, and
created new or altered powes or duties for the Authority, werformalised by the amendments to
Schedule B. The main elementgiod BSM203Gtrategywhich led to proposed amendmento the
Schedulevere:

1 accountability for salinity impacts of actions associated with the recovery, delivery and use of
environmental wger, and also for salinity impacts arising out of changes to operation of the
salt interception schemes;

1 no longer requiring State Contracting Governments to submit programs of actions relating to
salinity management in catchments and valleys;

1 changes to bw often entries in the Registers amdsociatednodels are reviewed, so that
the frequency of review reflecte risk associated with different entries and models;

1 changes to monitoring obligations and reporting requirements;

T reduction in the frequencyfaaudits but increase in the scope of audits; and

9 the process for conducting a review of BSM2030, commencing by 2026.

Preparation othe amendmentegulationstook placeover the period from February 2016 to June
2018.This included preparindrafting instuctionsin consultation with Contracting Governments

and working withstaff from theformer Department of Agriculture and Water Resouraes the

Office of Parliamentary Coundeldraft the amendmentsTheamendmentregulationswere

approved by Ministedl Counciln June 2018and the Governor General signed the amendments into
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law in December 2018. The amendedhedule fis available othe federal register of legislative
instrumentsaspart of Schedule 1 (Murraparling Basin Agreement) to thgater Act 2007

Evaluation of BSM2030 reporting

An evaluation of reporting was completealibwing two years of implementing the BSM2030
strategy By that time a full cycle othe new BSM2030 bienial reportingarrangementsad been
completed including status reports for the 2045% reporting period and comprehensive reports for
the 201617 period The Commonwealth had also completed two annual reports over this
timeframe.

The evaluation of BSM2030 reporting prouiden opportunity to discuss the challenges tihaid
beenencountered when using the dra#SM2030 reportingrocedureandto promote digussion
Fo2dzi 6KIFG 62NJ] SR disflRwher ImprovRdeRgoMdibeE madgTRe (i 2
evaluationhighlightedthe issues and challenges associated withnewBSM2030 reporting
arrangementsidentified changes to improve consistency in reportimjormed the continued
development of the draft procedure for BSM2030 reporting, gaidled the development of
templatesto support reporting. As a result of the evaluation, improvements were made to the draft
BSM Reporting procedurand these improvemeas were first implemented for the 201¥8

reporting period

Preparation oBSM Procedures

BSM procedures are being develop&dconsultation with Contracting Governments,update and
replace the Basin Salinity Management Strategy Operational Protdtidsprocess commenced in
October 2017, and #se practical guidelines providiee detail and consistency to support
implementation of the BSM2030 strategy, including for the @tians set out in Schedule B

Tablell provides a summary of thBSMproceduresand their statugollowing BSMAP meeting 42

As at July 2019welve BSM procedures had been endorsed by BSMAP for application and testing,
noting that they may be subject to further refinement if required. The remaining six procedures are
in various stages of preparation. Once all of the BSM procedures are endorsed B B8Wafter a
suitable testing periodBOC approvaif the BSM proceduresill be sought It is expected this will
occurin the second half a2020.
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Tablell: Summary and status of the BSM procedyesat July 2019)

BSM PROCEDURE SUMMARY STATUS ACTION REQUIRED
Introduction This procedure introduces the role of BSM procedures and prescribes EARLY DRAI MDBAreview before
arrangements for making, amending and revoking procedures under the circulation to BSMAP

BSM2030 strategy. It also includes a glossary of taypicable to BSM
procedures developed at the time of writing.

Introduction to the This procedure introduces the accountability framework including the evoluti FINAL Refinement as required
accountability of the framework, key concepts and features. It is descriptive, rather than (endorsed by BSMAIP
framework prescribing the specific arrangements for bagiidle salinity accountability unde
the BSM2030 strategy.
Register entries Thisprocedure sets out the rules for entering the salinity impacts of accounta FINAL Refinement as required
actions and delayed salinity impacts on the Registers. These rules apply to r (endorsed by BSMAP

and revised assessments of accountable actions and underpin existing regis
entries. It also inades arrangements for removing or replacing a register enti

Register operations This procedure describes the arrangements for register operations including FINAL Refinement as required

annual updates and adjustmeptocesses. (endorsed byBSMARP
Salinity impact This procedure sets out the salinity impact assessment process under the FINAL Refinement as required
assessment process  BSM2030 strategy. (endorsed byBSMARP
Conducting reviews This procedure sets out the arrangements for conducting reviews and FINAL Refinement as required
and assessments assessments of accountable actions and delayed salinity impacts. This inclu (endorsed byBSMARP

reviews ofnew and existing m#els and/or methodsThe procedure does not
include assessment or review of MDBA models and/or methods as this is
adequately covered in Schedule B.
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BSM PROCEDURE

Environmental water
accountability

Authorised works or
measures

Review of elevated
salinity events

Catchment salinity

Monitoring

Developing the Review
Plan

SUMMARY

Thisprocedure describes the accountability arrangements for the foligwi
environmental water actions:alivery of environmental waterecovery of
environmental watey use of environmental wateroperation of works or
measures to support environmental wateginchanges in river operations to
support environmental watering.

This includes actions associated with Basin Plan water, TLM water and som
actions associated with neBasin Plan water held by State Contracting
Governments.

This procedure provides context around authorised works or measures
implemented under the S&DS and BSMS, and describes accountability,
assessment and review arrangements for salimtgacts arising from authorisec
works or measures.

This procedure defines an elevated salinity event and outlines a process for
reviewing elevated salinity events including thesuses and impacts, the
effectiveness of management responses, opportunities for policy improveme
and for information sharing.

This procedure provides the approach for building anarathnding of salinity
trends and risks to the shared water resources arising from tributary catchme
to inform adaptive management responsibilities.

This procedure describes the key requirements for monitoring uttuer
BSM2030 strategy including the Bagiide Core Salinity Monitoring Network.

This procedure is intended to guide the development and annual review of tt
Review Plan. Theeview Plan specifies the timing and responsibility for reviev
of register entries, models and outcomes at Erfd/alley Target sites.

STATUS

FINAL

ACTION REQUIRED

Refinement as required

(endorsed b\ BSMAF

FINAL DRAF BSMAP endorsement

FINAL

Refinement as required
(endorsed by BSMAP)

DRAFT V2 NSW review

FINAL

FINAL

Refinement as required
(endorsed by BSMAP)

Refinement as required
(endorsed by BSMAP)
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BSM PROCEDURE

Reporting

Independent audit and
assessment

Review of BSM2030 &
Schedule B
Modelling

Governance

Salt load data

SUMMARY STATUS ACTION REQUIRED
This procedure describes the reporting requirements underBl$M2030 FINAL Refinement as required
strategy, including the comprehensive and status reporting requirements for (endorsed by BSMAP)

MDBA and state contracting governments, the annual reporting requirement
the Commonwealth, and the requirements for summary report for Ministerial

Council.

This procedure describes the arrangements for undertaking the independent FINAL Refinement as required
audit and assessment. (endorsed by BSMAP)
This procedure describes the arrangements for the review of the BSM2030 FINAL Refinement as required
strategy and operation of Schedule B. (endorsed by BSMAP)

This procedure describes the modelling processes, scenarios and consislera DRAFT V2 Workshop to resolve
specific to meeting the requirements of Schedule B. outstanding issues

This procedure provides an overview of governance arrangements for BSMz EARLY DRAI MDBA update of BSMAI
including a current list of relevant committeesjvisory panels and working comments

groups. Specific details of roles and responsibilities are covered in Terms of

Reference documents, Schedule B, BSM Procedures and Mbaréigg Basin

Agreement.

Aprocedure for tracking and managing salt load data provided by jurisdictior EARLY DRAF Earlystage of
is expected this will be progressed through an update to either the Salinity preparation
impact assessment procedure or the Conducting reviews and assessments

procedure
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Improvements ilmodelling platforms and
other technical elements

Salinity models

¢KS a5.! Qa &l fikfoymedby a NI 8f imadélSthikasdisNBassessing progress
against salinity targs and estimating the salinity impacts refgister entries Thesemodels require
periodic reviewby statesanindependentassessmenand then accreditationy the Authority to
ensure improvement imodelpredictions of the impacts of land and water managmt actions

Basin states ussurface water and groundwater models and other analyticatlelsto estimate
salinity, salt load and flow to the River Murray. Some of these models are used to determine the
salinity, salt load and flow regimes at tBeVTsitesandbaseline conditions for the basin catchments
havebeenestablished feeAppendix @ Baseline conditior)s The MDBA uses the datasets
generated by the modelas input toMSMcBIGMODOthe River Murray modelMSMcBIGMODs

used in the assessment of all register entridéth the aid of cost functions, MDBA is also able to
provide estimates of the relative salinity cost effect of progressive increases in salinity along the
river. The costs appear in the salinity registers as credits and debits in $m/year for eachnenang a
used for determininghe register balancdor each of the jurisdictions.

MSMcBIGMOD model

The MSMBIGMODriver model and its documentation was updated and peer reviewed in 2014 to
include a number of policy changes and works and measures undersaken2003 when the model
was last documented. Theeerreviewer found that the basic structure and layout of the updated
model is sound and is suitable for the development of baseline conditions and the assessment of
various actions and impacts includiagvironmental watering salinity impacts. However, the

updated MSMBIGMODriver model was not adopted for BSM2030 purposes as the MDBA and Basin
governments are working on adopting a more contemporary SOURCE modelling platform for water
resource and sality management.

Transition to SOURCE model

An independent peer review of the SOURCE model for BSM2030 purpasgdeted in 2016found

thati KS { h! w/ 9 -for-RIkSEIR A §4¢ aFaAGY2RSt Ff2¢ |yR alftd f2
independent peer reviewer ermtsed the MDBA proposal to utilise SOURCE for the purposes of

Schedule B antthe BSM203Gstrategy

The MDBA and jurisdictions are in the final stages of verifying flow and salt loads prior te the re
estimation of baseline condition¥heverification of the salt load data series is essential to ensure
the most upto-date and verified data is used by the MDBA for thesémation of the salinity and
salt loads under baseline conditions which underpins the salinity regiSteesTechnicalVorking
Group for Salinity Modelling (TWGSM), comprising representatives from the jurisdictions, was
established to provide technical advice about suitability of the SOURCE model for salinity
accountability purposeunder Schedule Bthe TWGSM met on twaccasions in 2016 to discuss
implications and consequences of transitioning from MBI&MOD to SOURCHIrther meetings in
2020 are planned after the completion of the verification of salt loads from the jurisdictions.
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OtherBasin Salinity ManagemeB6030 grategy models

Review of tle Mallee Legacy of History (Irrigation and Drylanedjster entryfor both New South
Wales and Victoria has commenced and is due for completion ir2626.The objectives of this
project areto estimate salt loads to the Mtay River from prel988 irrigation and dryland clearance
in NSW and Victorian Mallee region to support the determination of salinity register B efthies
review will upgrade the EM1.2 model using the latest advances in modelling software and will
incorporate new datainto the model

The revew of LoxtorBookpurnong groundater model has been completed@he review upgraded
the Border to Lock 3 model in the LoxtBookpurnong area to reflect new knowledge such as land
clearance, irrigation area develommt, changes in irrigation practice and the construction of salt
interception €hemes. The review also includeldanges in model software, and new data regarding
Salt Interception Schemes (SIS) pumping rates and spatial extent of irrigation areas.

Basinwide core salinity monitoring network

The BSM2036trategycommits MDBA and partner governments to nominate key salinity monitoring
sites for inclusion in the Basuide core salinity monitoring network. Thisnetwork will be

maintained for the life 6the BSM203Gtrategy Monitoring sites will be reviewed at least evdiye

years to ensure the network continues to provide a sound basis for salinity assessment in response to
an improved knowledge of risk and uncertainty.

The sites for inclusion in ¢hnetwork will be those that MDBA and partner governments consider to
be critical in providing information to support a range of activities undeBSM203Gtrategy. The

key salinity monitoring sites will be determined by partner governments and the MISBA
appropriate to their responsibilities and accountabilities.

Throughout 2018L9, MDBA continud to work with New South Wales to finalise their core salinity
monitoring sitesOther Basin states previously nominated key monitoring sites for inclusitie in
network.

Review Plan

The Review Plan sets out the frequency for the review of register entries, models aid-esitey
outcomes under the BSM2030 strategy. Consistent withaiinendedSchedule B:

w the ReviewPlanisreviewed annually and may be amentley the Authority on the advice of
Contracting Governments, in order to alter the frequencyevel of review of any item

w the independent auditorsust assesthe implementation of the Review Plan, including the
appropriateness of review periods

While Basin Officials Committee (BOC) endorsedRbeiew Plan in October 2014 that timeit was
not able to beprovidedto the Authority for approval until the amendments to Schedule B were
approved.Given the passage of time since the Review Planmiigly prepared October 2016and
the completion of the amendments to Scheduléd®cember 2018 BSMAP agreed that an updated
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version of the Review Plamill be provided to BOC again before seeking Authority approval. The
revised version of the RevieRlan will be provided to BOClate 2019 for their consideration.

TheReview Platracking template continues tbe used tahighlight the progress in undertaking
reviews as set out in the Review Plan and to document any changes to the timing of r@views.
template isprovided to each BSMAP meetjradilowingContracting Governments and MDBA
provide updates on review progress and discuss any changes to timelines. Tracking progress of
reviews and documenting the changes to the review frequency prowdelence as required for
complying with Schedule B requirements.

Reviews progressed b\wiIDBAIn 201819

The Review Plan requires the Basin States and the MDBA to negester entries models and
outcomes atEoVTsites. Thereview of LoxtorBookpurnong grundwater model wagompleted
during 201819. Anumber of reviews of joint worksr measures however were completed in 2017
18. This includedipdates to models underpinnirthe Waikerie (all stages), Woolpunda and Murtho
schemes in South Austrabadaffected16 register entries.

Details of reviews progressed by Basin States can be fouheiirrespective BSM2030
comprehensiveeports.

Contracting Governments' reported outcomes

Biennially the Contracting Governments provide a comprehensive report outlining progress made
against BSMS203@rategyobjectives, whereas the Commonwealth provides an annual report to the
MDBA. Executive summaries of the Contracting Governments reperin@duded in Appendix G.

Outcomes from the audit report

Schedule B requires that the Independent Audit Group for Salinity;8akity) be appointed by the

MDBA to carry outmauditand assessmenfuditing is an integral part ¢fie BSM2030strategy,

ensuring a fair and accurate assessment of@betractingG2 SNy YSy iaQ FyR a5.! Qa
against the provisions of Schedule B.

Outcomes of the IAGalinity audit for 208¢19 are provided in Appendix A.

Response t@016¢17 audit recommendations

ThelAG;Salinity audit of 208¢17 was thefirst audit under the BSI2030 strategy The audit report

AyOft dzZRSR 'y aaSaavySyid 2F GKS [/ 2yiNrOGAy3 D2OSNY
strategy and provided recommendations to support continuous improvdtrieesponse to the audit
recommendations were reported to the Ministerial Council in 12@18.

During 20¥¢18 and 20181.9the MDBA, with advice from the Basin Salinity Management Advisory
Panel (BSMAP), progressed some of therkegmmendations in the Report of the Independent
Audit Group for Salinity 2@t17 (MDBA 208). The audit recommendations that are applicable to
the MDBA are itemised angrogress is reported ifiablel12.
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Tablel2y ¢ KS as5. ! Q&

IAG;Salinity recommendations

NEB a LJ2 y B&7 audft RcomiNehdatolsd a 2

GKS Hnawm

MDBA response to Progress
Ministerial Council

The MDBA
supports this

Recommendtion 1:

That MDBA work closely with South
Australia, NSW and Victoria to finalise th¢
reviews of the South Australian register
entries derived from the Waikerie to
Morgan, Woolpunda and Pikdurtho
ground water models and ensure the
registers are adjustéin a principled and
timely manner.

The MDBA
supports this

Recommendation 2:

NSW as a matter of urgency should ensu recommendation.

it has the dedicated resourcing required t
meet itsobligations to conduct the review:
of salinity entries on the registers.

recommendation.

The MDBAleveloped a procesandworked closely with SA, NSW and Victoria to finalise
outcomes otthe reviewof accountable actions in SA river reaclf@sikerieMorgan,
Woolpunda and Pikélurtho) to update the salinity register entries.

The MDBA prepareddetailed reportthat utilisedsalt loads generated from the revised S.
models and associated scenarios to resolve updasalifity register entries that we
affected by the SA reviews

At BSMAP 37 (22 May 201B)DBA proposed options for updating the register entries
relating to he shared works or measures (Waikerie Lock 2 and MurthoFB183iples were
established for making decisioabout the credit/cost sharing ratio of sharedbrks or
measures.

BSMAP (meeting 3722 May 2018) agreed that theredit/cost sharing ratio beteen the
Joint work and State Action componemtsthe shared works or measureg maintained in
accordance with the Ministerial Council decisions for Waikerie Lock 2 and Murtho SIS
the schemes were approved for construction

The outcomedrom the review of accountable actions in SA river reaches (Waikitoegan,
Woolpunda and Pik&lurtho) were included on the 2018 salinity registers

MDBAprovided input as requestedo the reviewof the NSW Basin Salinity Management
Program completed by Jacobs in 2018

MDBA waslsoinvolved in the selection panel for the process to recaitiSWBasin Salinity
Program Manageto progress the NSW obligations under the BSM2030 strategy.
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IAGcSalinity recommendations MDBA response to Progress

Ministerial Council

Recommendtion 3; The MDBA The MDBA has continued seekCommonwealthnvolvementin relevantBSMARactivities

supports this to ensure that they are able to meet their obligations under the BSM2030 strategy and
BSMAP should work with the recommendation. Schedule B.
Commonwealth to determine how it can
continue to be actively involved in BSMAI As part of prepang the BSM Reporting procedu#DBA in consultation with the
in an efficient and effective manner. Commonwealth Environmental Water @# and the former Department of Agriculture an

Water Resourcesdentified processeto assist the Commonwealth meet f&chedule B
reporting obligationsThis included identifying relevant information prepafed other
reporting purposesby both the MDBA and the Commonwealth Environmental Water Offi
that could be used to support the preparation of the Commonwealth annual report.
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IAGcSalinity recommendations MDBA response to Progress

Ministerial Council

Recommendation 4: The MDBA
supports this

The MDBA and jurisdictions should learn recommendation.

from unexpected short term Hiver

salinity spikes from eves such as

occurred at Lake Bonney and the lower

Darling, review where these may occur in

the Basin in the future, and develop

mitigation strategies to reduce the future

risk of spikes occurring.

Flow management isley element of the BSM2030 strategy. This element aims to facili

continuous improvement in salinity management including by reviewing elevated salinit
events andsupporsthe obligations to have regard to thgasin Plasalinity targets for
managingwater flows

Outcomes from the review of the elevated salinity events at Lake Bonney and in the lo
DarlingRiverwere presented and discussed at tBalinity Forum in Adelaide in November
2017. The final report on these elevated salinity events wasenaadilable to BSMAP
members and circulated to both Water Liaison Working Group (WLWG) and the South:
Connected Basin Environmental Watering Committee (SCBEWC) to ensure that the
outcomes and lessons learned were shared between the relevant practitioners

Consistent with the BSM2030 implementation pIMDBA reviewed the process for
conducting the review oflevated salinity eventg\ report on the atcomes from this
review were provided to BSMAP (meeting@381 August 2018).

BSMARnembers (meetingl0 ¢ 28 November 2018endorsed the BSM procedure guide
the review of elevated salinity evenffhis BSM procedure underpins the salinity
component of the guideline that was prepared under s9.13 of the Basin Plan to assist
relevant entties to have regard to the flow management targets under s9.14 of the Bas
Plan, which include the salinity targets at the five Basin Plan reporting sites.
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IAGcSalinity recommendations

MDBA response to| Progress

Ministerial Council

Recommendation 5:

The MDBA, in conjunction with the
jurisdictions, should develop a clear
procedue setting out the roles and
responsibilities of all parties for resolving
the risks to river salinities associated with
the cumulative impacts of environmental
watering and other actions

The MDBA
supports this
recommendation.

Partnergovernments and MDBA agreed to the accountability arrangements for the salil

impacts from environmental water and these werelirded in the BSM2030 strategy.

BSMAP (meeting 4028 November 2018) endorsed the BSM procedure for environment
water accaintability. This procedure describes the accountability arrangements and
responsibilities for the following environmental water actions: delivery of environmental
water; recovery of environmental water; use of environmental water; operation of work:
measures to support environmental watering; and changes in river operations to suppo
environmental wateringThis includes actions associated with Basin Plan water, TLM wi
and some actions associated with nBasin Plan water held by State Contracting
Governments

Given the challenges with understanding cumulative salinity impacts from the sytaie
use of environmental water at this early stage of implementing the MuBayling Basin
water reforms, thidgs a knowledge priority under the BSM2030 st&rgy with a collective
responsibility to progresthe understanding of the issues. This wavkl be pursued through
the environmental watering and floodplain knowledge priority.

While developing the BSM2030 strategy, partner governments and the MDBA also
documented current practices for how environmental water managers and river operatt
consider salinity risks across a range of scales when planning and delivering environm
water, including at the system scalkhis information supported the development of the
BSM procedure for the review of elevated salinity events which was endorsed by BSM.
meeting 40 (28 November 2018)hisprocedure outlines the process for reviewielgvated
salinity eventsncluding their causes and impacts, the effectiveness of management
responses, opportunities for policy improvements, dhe procesdor information sharing

Approval and implementation of the new River Murray model for prepatiegsalinity
registers will enable the cumulative salinity impacts of environmental watering and othe
actions to bancluded in the salinity accountability framework
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IAGcSalinity recommendations MDBA response to Progress

Ministerial Council

Recommendation 6: The MDBA The adoption of SOURCE model for BSM2030 purposes will require consideration of n
supports this factors including satisfyingpecific requirements set out in Schedule B of the Murray Dar

The work required to set the framework recommendation. Basin Agreement. The MDBA will continue to work with Contracting Governments to

for introducing the SOURCEoNEI for complete the Schedule B requirements to introduce SOURCE model for the BSM2030

BSM2030 purposes be progressed urger purposesThe MDBAasprepared a work plan outliningmelines for the critical tasks

so that the SOURCE Model can be required to complete the transition to SOURCE model for preparation ct@Q@8salinity

introduced in 2018 registers and consideration by the IAalinity. The key ste@sd progress against thesee:

1.
2.
3.

Salt loa and flow data verification with the statésompleted)

Reestimation of the salinity and salt load under Baseline ConditfimAsrogress)
TWGSM endorsement of the-gstimated salinity and salt load under Baseline
Conditiongyet to commence)

Preparation oR020salinity registers for comparison purpogget to commence)
TWGSM and BSMAP consideration of2ZB20salinity registers and advise the
MDBA(yet to commence)

MDBA prepares th2020salinity registers using SOURModelin-progress.
BSMAP reviews and endorses 2@20salinity registergyet to commence)

The2020salinity registers are provided to the I/8alinity for consideration and
recommendationgyet to commence)
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IAGcSalinity recommendations

MDBA response to| Progress

Ministerial Council

Recommendation 7:

Given the range of odelling issues that
need to be resolved quickly and efficientl
under the BSM2030 transition, there is a
need for an expansion of the role of the
Technical Working Group for Salinity
Modelling or for similar committee(s) be
set up to aid the facilitatioof modelling
issues in a planned way.

Recommendation 8:

The MDBA and jurisdictions should
consider the development of aapproach
to assessing the salinity impacts of
irrigation that better represents actual
water use; particularly in relation to the
reduction in irrigation water use in some
established irrigation areas in the souther
basin.

The MDBA
supports this
recommendation.

The MDBA
supports this
recommerdation.

The primary role of the Technical Working Group for Salinity Modelling (TWGSM) is to

provide technical advice regarding the introduction of SOURCE model for BSM2030
purposes. This is a significant task and therefore it is necessary that this primary role o
TWGSM remain unchanged until this task is completed. However, the MDBA in consul
with BSMAP will be developing a Basin Salinity Management procedureviale clarity
regarding the salinity modelling issues. The role of the TWGSM and/or the need for a ¢
group will be considered as part of the procedure development.

The MDBAassupportedContracting Governmenia develogng approachego assess the
salinity impacts of irrigation through the preparation of BSM procedukexet of higHevel
principles were included in the Conducting reviews and assessmpsygsdure. To maintain
a level of consistencyhesehigh-levelprinciplesmust be considered in the representation
of irrigated area in assessments and reviews of accountable actions
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IAGcSalinity recommendations

MDBA response to| Progress
Ministerial Council

Recommendation 9: The MDBA
supports this

The economic impacts of the salinity recommendation.

management pogram in the MDB should

be reviewed and updated before 2026 as

an input to the strategic review of the

BSM2030.

RecommendationlO: The MDBA
supports this

The jurisdictions and the MDBA should recommendation.

develop a strategic approach to
management and oversight of the
BSM2030 implementation program, with .
view to ensuring that all necessary action
can be delivered to support achievement
of the stratgy objectives, and to enable
the 2026 review to be undertaken in an
effective, timely manner.

A review of the cost functions is included in the BSM2030 implementation plan to be
completed by 2025 to inform the strategieview of the BSM2030 strategy.

BSMAP members (meetings 38 and 40) discussed this issue and requested that MDB;
out anapproach for the review of the cost functiorighe scoping study is required to
determine the purpose of the salinity cost functions review aoa the outcomes may be
implemented The costs, along with the positive and negative aspects of the different
options, needto be defined in greater detail.

A review of the cost functions may be aligned with other activities such as a review of t
Benchmark Period (19752000 climatic period) to ensure that disruption to the salinity
registers is minimised.

TheBSM2030mplementation plarisincluded as a standing agenda item &IBSMAP
meetings Rrogress against implemertian activitiesis tracked via a spreadsheet that is
updated prior to each BSMAP meetiBSMAP members review the spreadshie¢nsure
that critical issues and resourcing rigks be identified and addressed accordingly.
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Strategic knowledge improvement

Knowledge is the key to salinity management in the MuiDayling Basin
Steady improvements in knowledge about salinity procebse®
underpinned three decades sticcessfuadaptive management.

The BSM2030 strategy continues that focus and aims to overcome critical
information gaps and uncertainties to provide a solid bdsr decision
making and future planning. Progress against key knowledge gaps will
inform the 2026 review of the BSM2030 strategy and the development of
future basinwide salinity management strategies.

BSM2030 Knowledge Priorities

The key knowledge gaentified in the BSM203Gstrategyare:

1 MalleelLegacy of Historft oH ¢ improved understanding of risk associated with the
projected impacts of historic land clearing and water use in the Mallee regions of NSW,
South Australia and Victoria will helpreduce the uncertainty surrounding the future
magnitude and timing of salinity risks to the shared water resources

1 improved understanding of environmental water management and watering practices will
help to better assess the salinity impacts of environtaéwatering in the shared water
resources including:

i. environmental watering and floodplain dynamicglevelopment of the next
generation groundwater models to assess and predict potential salinity impacts from
environmental watering

ii. the cumulative, systerscale salinity impacts arising from environmental watering
regimes galinity accountability for environmental water management)

T predictive forecasting for miver salinity¢ improved surface water models to support
predictions and forecasting of salt ldsand river salinities will help to reduce the risks
associated with responsive SIS management and inform other management actions

1 responsive SIS managemerimproved understanding of the salinity impacts associated
with responsive SIS management, witlrjicular focus on the floodplain and-fiver
responses will help the potential to further reduce operating costs and improve SIS
operations

Progress against the BSM2030 knowledge priorities is listed below.
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Mallee Legacy of History salinity impacts

Folbwing the initial knowledge priority workshop on Mallee legacy of history salinity impacts held in
June 2016, projects to review the conceptualisation and assumptions regarding the timing and
magnitude for both the dryland and irrigation Mallee legacy istdry were completed.

The review highlighted some challenges and inconsistencies in how irrigatioarge is determined
and notedsome significant limitations in current approaches, namely:

1

There is no direct modelling of the unsaturated zone to aatdor perching on clays. This is
known to be widespread in the Mallee and influence the timing and magnitude of irrigation
recharge and thus the timing and magnitude of salt loads to the river.

There is inconsistent and insufficient use of agronomiadatconstrain groundwater model
calibrations and their outputs. In some cases, a forward (or deterministic) modelling
approach is used. In other cases, an inverse modelling approach is used. Both the forward
and inverse modelling approaches may lead #sbs in salt load estimates due to irrigation
and create uncertainty when linking eground actions (e.qg. irrigation efficiency
improvements) to salt loads in the river. The risk of biases can affecsbasing,

rehabilitation and salinity planning.

Toaddress these issues, the review recommended

f

the development of a transfer function (a simple model capable of simulating the influence

of perching behaviour within the unsaturated zone),

0KS AYLIX SYSYyGlraGAz2y 27F | inkdDpHdanmeers ommé&f f A y 3
agronomic water balance and the transfer function within model calibration, and also the

use of agronomic data to constrain the calibration.

Further testing and development of the transfer function and hybrid modelling occimragilot
trial that used the LoxtoiBookpurnong salinity register modeThis work validated the use of the
transfer function and hybrid modelling as providing a robust and transparent approach for the
treatment of irrigation recharge, with the major hefits being:

1

The greater use of agronomic data (particularly information on irrigation drainage) to better
constrain and calibrate estimates of irrigation recharge.

The ability to simulate gross recharge and drainage explicitly, so thgitaamd actias can

be appropriately represented and instances where drainage rates may be derived from both
root zone drainage and the interception of a groundwater mound (e.g. at Loxton) can be
unpicked and simulated explicitly by the model.

A methodology to calibtta irrigation efficiency estimates, providing greater confidence in

the formulation of scenarios which are used to predict salinity impacts.

Overall, the method was shown to add significant value to salinity modelling and should only require
marginally moe resources if it is to be applied by future modelling applications.
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Environmental watering and floodplagalinitydynamics

Areport arising from thdloodplain processes workshppeldin November 201,/outlined awork
plan(Figure 4}o address aange offloodplainknowledgepriorities. Thereport summarised theéey
floodplain processes knowledge priorities into five themes. These are:

developing a floodplain processes body of knowledge
salinity risk framework

improvingthe conceptualunderstanding

modelling

data and monitoring.

= =4 —a A -9

BSMAP Policy _ _
Considerations Foundation Projects Targeted Studies

Floodplain Processes L
> The scale of the impact being Body of Knowledge Evapotranspiration Freshwater Lens
assessed; accountability (FP BoK) | Transpiration Dynamics
based on long-term average
Unsaturated Zone m

impacts Vs short term 'real
time' impacts.

> Clear definitions of
accountability for different

e-water sources In-River Salinity In‘:‘;p‘lg:t‘iin
s Data Minin -
> Clear definitions of the = g IRe-flying
accountable action to avoid
double counting

> Dealing with actions that seek
to export or delay export at
points in time/flow conditions

> Ongoing treatment of Floodplain Salinity Risk Modelling Pike Model Case
gl;;%gnm salt loads in Framework (High Risk Sites) Study

Figure4. Floodplain knowedge prioritiesg work plan framework.

Improvingthe conceptual understanding

The most immediate need identified in the floodplain knowledge priority wiolp was the
collection of data to support improving the estimates of evapotranspiration.i$ thisingprogressed
throughtwo complamentary processes

In May 2019, the CSIRO and MDBA commendbrka-yearproject to quantify total water losses or
evapotranspiration from key floodplain vegetation located over saline groundwater within the
Murray-Darling BasinLack of vegetatiorvapotranspiratiordata has been identified as a significant
knowledge gap inhe ability to understand and model salt mobilisation in the lower Murfidne

study ainsto provide robust field data for vegetaticgvapotranspirationto improve river and saline
floodplain management and improve the acacy of evapotranspiratiodata used in numerical
models.

CSIRO installed equipment at two si(Beokpurnong and Calperyrim South Australiin June 2019
Eguipment will also be installed at two sites at Lindsay Island in Vicithfield data will be used to
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validatea modelto provide robustevapotranspiratioroutputs for River Red Gum in saline

groundwater locationsThis work complements existing studies of black box communities at Mallee

Cliffs in New South Wales being conducted in the trial of responsive management of SISC&IROy

at Calperum in South Australia, and earlier CSIRO studies at Yanga National Park in New South Wales.

Field locationsvere selected in areas where there are predicted management actions in the future.
This includes salt interception scheme manipwlatio vary the operation of these schemes as well
the influence of environmental flow actions on floodplain vegetateapotranspiratiorand hence

tree community canopy condition and reduction of water stress.

MDBA hasilsosupportedFlinders Universitin preparingan Australian Research Council (ARC)
linkage proposalvhichaims to improve the conceptualisation of how water and salt move within
saline floodplains, including vegetation water use, flooding and environmental watering.

The proposal brings t@gher researchers from Flindetniversity, Adelaide Universignd CSIRO,
with supportfrom MDBA and SA Department fEnvironment andVater. Fgure5 describeshe
relationship between the major tasks including evapotranspiration fieldwork.

soil fieldwork

unsaturated zone model
inundation lab and fieldwork
groundwater model

ET fieldwork

N

ground-ruthed
satellite ET
satellite data

Figureb. Relationship between the major project tasks.

Floodplain Praesses Body of Knowledge

MDBA has also commenced the process for developfltwpéeplain processes body of knowledge
This process iat an early stage of conceptualisatiatith key progress to date being the selection of
a preferred optiorof utilisingdata.gov.au and the equivatt state portals The steps identified in
developing theloodplain processes body of knowledigeludeestablisting a working group,
identifying relevant information for inclusion, and establisa schema with an agreed vocabulary
of search terms so it the published data is discoverable and accessWlgle nominations for the
working groupwere receivedfurther work on developing thoodplain processes body of
knowledgehas been on hold while other prioritiege beingpursued.

Predictive forecasq for inriver salinity

A modelling tool was developed and the MDBA Source Murray Model has been configured to
preparesixmonth forecasts on salinity levels in thewer Murray. These forecasts are used to
inform decisions around the level of SIS opierss to support the trial of responsive management
SIS
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The modelling tool applies a number of flow scenarios at the SA border, based on the river
operations annual operation plan and mtitiistory flow outlooks, to cover the range of possible flow
conditions. For a given level of SIS operations, forecast salinity levels are provided for the four Basin
Plan reporting sites in South Australia (Lock 6, Morgan, Murray Bridge, and the Lower Lakes at
Milang).

The modelling toois used each month to preparthe forecasts on salinity levels in thewer Murray

that inform decisions around the level of SIS operations. While the modelling tool is regularly being
refined through its application, other MDBA modelling priorities have limited further development to
date.

System responses to changed salt interception scheme operations

Six trial sites were selected to addresaumber ofthe key knowledge gamsssociated with therial

of responsivemanagement of S|®eing the groundwater and salt inflow responseghanged

operations, the relationship between pumped volumes and the extent of low salinity lenses, and the
relationship between groundwater salinity and vegetation healthetrial sites are at Mallee Cliffs

{L{Z aAfRdNI {L{Z 2GaziSRIMQUIA\CT 2@KAE I ST Cif 3 NB Lafal

Initial efforts focused on establishing baseline information, and a summary of the monitoring
activities now underway at each of the trial sitessociated with responsive managementSIS is
providedin Tablel3.

Tablel3: Summary status ahonitoring activities underway

Monitoring task 2 S3GSN/EFNJ(¢KASE ! Ramco Mildura Mallee

Cliffs

Groundwater vertical

salinity profiling 0 0 © 0 0 0
grcoourg?lr\]/éater level & & & & & &
Downholegeophysics o)
Surface geophysics o) o) 6] o) o)
Soil push tube sampling o) o) o) o) o)
Vegetation photo points o) o) 0 o) 0 0
Leaf water potential 0 0 0 o) 0
Sap flow o) o) 6] o) o)

O
O

Instream salinity recording
Instream nanoTEM

O
@)
O
O
O
@)
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Community engagement and
communication

Community engagement and education

The responsibility for community engagement and communication rests with the Basin \Btates
report on community engagement and communication activitiadertaken through their salinity
management programaspart of their comprehensive reports to Ministerial Council.

From time to time the MDBA provides specific engagement and education support.

Communication activities

It is important that communities understand that salinity risk has been reduced through past
investment and environmental water recovery under the Basin Plan. Similarly, it is important that
they understand that salinity risks rexim and that river salinity levels still require careful
management to ensure the Basin Salinity Target is achieved.

Throughout 201819, the MDBA releasethe followingsalinity related publications:

1 Assessment of the salt export objective and salinity targets for flow managementl®17
 BSM2030 201-18 status report
 BSM2030 20118 summary report

MurraycDarling Basiruthority Basin Salinity Management 203201819 Comprehensive report 48
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Priorities for future woik

In 2019¢20, prioritiesto be implemented throughhe BSM2030 strategy include:

)l

= =4 —a —a A

continuing the transition to the Source model for preparation of the Salinity Registers,
including confirmation of salt loads and-estimation of the baseline

finalising the remainin@asin Salinity Management procedures that will replace the existing
Basin Salinity Management Strategy Operational Protocols

continuing, and seeking to extend, the trial of responsive management of SIS and
implementingknowledge gap investigations at the trial sites

progressing projects related the BSM203knowledgepriorities

undertaking reviews of register entries and models consistent with the Review Plan
finalising nominations to, and implementing, the Basiile core salinity monitoring network
undertaking other activities in line with the BSM2030 strategy implementation plan
conveninghe second Basinadinity forum to promote discussioand collaboratiorbetween
Basinsalinity managersriver operators environmental water managerand other
government official$o share lessons learnt and to support BMS2030 implementation.
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Appendix A¢ Extract from the
Report of the IAGSalinity201 /19

Executive Summamnd recommendations

Introduction

The Basin Salinity ManageSy i Hnon 6. {awnonv adNrdS3ae 41 a I 3IANS
Ministerial Council (MDBMC) in 2015 and commits the partner governments to accept shared

responsibility for continuing action to manage salinity in the shared water resources of the Basin.

A0NI 0S38 LINPOARSA | FNIYSg2N] G2 RSEAGSNI I adNY
coordinated salinity management from 2016 to 2030. The mandatory elements of BSM2030 have

0SSy AYO2NLRNI SR Ayid2 { OKSR dzénB(Schedilel toltHé/Ster a dzZNNJ & n
Act 2007(Commonwealth)). Clause 34 of Schedule B specifies that the Authority must appoint

independent auditors to carry out an audit.

Under the BSM2030 strategy, audit and reporting has been streamlined now that the prbgsam

matured. Commencing in 2017, auditing will now occur biennially to align with the comprehensive

reporting by jurisdictions and th&lurray-Darling Basin AuthorityMDBA). This process ensures a fair

and accurate assessment of the Contracting Governnggntd Y R | dzi K2 NA & Q& LIS NF 2 N.
{ OKSRdzE S . & ¢KS | dzRAG2NE INB OIFftSR (GKS LYRSLISYF

This report presents the consensus view that the-Bdglnity has reached coveritiye 201718 and
201819financial yeas. The State Contracting Governmerdad the MDBA submitted reports on
their activities,outcomes atnd-of-valleytarget sites the status othe register entry reviews and
BSM203@Balinity Register entries or adjustmeni$ie Australian Governméalso submitted a brief
report related to environmental watering activities.

The audit process adopted by the K&alinity included a review of the jurisdiction and MDBA reports
and the Salinity Registers. This was followed by a face to face meetingaefthjugisdiction and the
MDBA to discuss their report and consider any future needs of the program. Jurisdictions and the
MDBA were given an opportunity to comment on the draft text of the audit report containing the
recommendations and their suggestionsve been considered and included, where appropriate.

The 201819 context for BSN030implementation

This is théenth yearin a rowthat the modelled river salinityat Morganhas been below 800 EC. This

is consistent with the Basin salinity target, as@ét in Schedule B, that 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. The Basin
Plan (Section 9.14) flow management target of actual measured salinity ovgear $olling pend

being below 800 EC 95% of the time at Morgan, as set out in the Basin Plan (Section 9.14) was also
met.
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In 201819 low rainfall across the basin has once again resulted in very low or no water flows from
the northern Basin and the River Murray flowe again relying on water storages to deliver water.
Environmental water flows from ugtream watering events that ended up ovee barrages

exported an estimated 240,722 tonnes of salt out of the Basin in-281&nd assisted in managing
salinity levels bthe Coorong and maintaining an open Murray Mouth. The Murrumbidgee and the
Barwon rivers were provided with environmental flows to improve the water quality and reduce
salinity. The Basin Plan salinity target at Milang of 1000 EC has been exceedetheéusiungjt

period but it is currently below this level following environmental water reaching the lakes.

There are some shoterm salinity risks facing the River operatarsen the Darling River needs to

be reconnected tdRiverMurray and if there is a igh flow, inflows of salt to the River Murray from

Lake BonneyTheseoccurred in the previous Audit periollvhen the Darling was reconnected it put
high salt loads into th&urray Rivethat were fortunately diluted by a higiMurray River flow.Lake
Bonney caused a problem on the flood recession when water from Lake Bonney entered the Murray
River and river salinity reached 775 EC at Morydnile the learnings frorboth eventswere

documented there were no clear protocols presented to the Auditors fomanging these shotterm

risks in the future.

The water trade between industries and locations has been extensive in the past twanaading

about 3,500 hectares of new irrigation development coming on line in Sunraysia area oTR&EW
IAGSalinity wa informed that 400 dairy farmers in Victoria left the industry in 2018/19 and that the
irrigation area is changing with bigger farms using a more intensive production system leaving large
areas of previously irrigated land unused. The market for watetdthi a more dynamic system

with water moving to the Sunraysia area. The impact of the significant shifts will be a challenge to
accounting for the salinity impact in the future. This has led to the need to assess the actual area
irrigated and crop typeach year so that the salinity risk can be understood and based on the actual
areas that are irrigated.

The Audit raised the issue two years ago; that NSW did not have sufficient resources to adequately
manage its responsibilities under BSM2030. Whilkaa pas been established as a way forward, and
some new resources made available to progress some register reviews and improve the management
of the SIS, there is still much to do. The rapid expansion of irrigation in the NSW component of
Sunraysia withou& salinity policy framework and with many register reviews outstanding is a concern
for both those investing in the permanent plantings and for the health of the rivers in the basin.
Already 5,800 ha has been developed with approximately a 6 EC deh tiaiton the registers.

There is a potential for another 3,500 ha to be developed with a potential for another 3.7 EC debit.
While the Auditors appreciate that NSW has had many water resource plans to submit to the MDBA
and demands for resources to mamagrought, we understand that it may take two more years before

a further increase in funding is available to commence work on the salinity impact assessments. NSW is
already in breach of the Schedule B and any further delay will put both the investotiseahéalth of

the River Murray at risk. It is essential that NSW immediately provide the resources to meet its
obligations under the Murrajparling Basin Agreement and tiiéater Act (2007).

The BSM2030 is predicated on taking a risk management approdbh sffort is commensurate
with risk. While risk is being considered in the individual projects and assessments, the risks at the
program level have not been assessé&be review leading up to the current BSM2030 did assess
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salinity risks but not the mgram risks. It is timely that a risk assessment of program risks be made to
determine the business opportunities and direct the investment in the program.

Thesalinity credits associated with the use of Basin Plan environmental water have been included as
a provisional entry on the registers but the debits that occur from short term watering actions have
not. Each jurisdiction is working with environmental water holders to examine the risk. SA reported
that they have looked for a simple modelling systenptedict the impacts down the length of the

River from theaccumulativevatering of environmental assets but it has not worked. Consequently,
models are required for each site and then tiecumulativampacts from all the watering sites can

be assessed his is a maturing science and the Commonwealth reported that it éxplee

accumulated salinity debits from tt&#6 Sustainable Diversion Limit (SDL) adjustment projecttsites

be watered may be able to be assessed and added to the registers in the next two years.

A salinity risk in the northern Basin is from the brine g@ithat are stored on the coal seam gas

(CSGQG) fields in the headwaters of the Basin in Queensland. Tgalidy wrote to the Queensland
Government during the previous Audit and were provided with advice that 26 brine ponds existed
with a combined capaty of 18 GL. The IAGalinity met the regulators during the current audit and

were assured that when the mining is finished the brine ponds will need to be removed legally. There
is research being undertaken to find a use for the salt, mainly sodium raddout none has been

found to date. Not all the brine ponds are near rivers, but the risk of the brine ponds to water quality
does need to be quantified, including the decommissioning process.

The review date for the BSM2030 is in 2026 and it is esdehtt the knowledge needed to make
decisions about the next strategy be developed. The modelling undertaken in the lead up to the
BSM2030 shows that, with environmental water, the credits run out by 2080 so it is important that
the knowledge about salityi be continuously improvedThe IAGSalinity considered that some of

the important issues to develop the context for the revision are:

1. The impact of climate change on salinity is not easy to prefdicexample (i) it has been well
established that salinity and groundwater impacts in the Shepparton irrigation district are
rainfall dependent, whereas (ii) the removal of salt from the basin is reliant on flow;

2. The economic impact of salinity on the mmittural, tourism, value adding industries in the
basin and the communities that rely on the water for their wading needs to be determined
and communicated. There is a general community view that the salinity issues have been
fixed. The returns fromhe investment in BSM2030 and the investment opportunities that it
has provided need to be quantified to ensure that appropriate investment in salinity
management continues;

3. The register framework including the cost functions needs to be reviewed. Th&uoctbns
are based on an economic assessment in 2005, ar@fedéte and do not provide a sense of
the value of ensuring water is managed to below 800 EC at Morgan;

3 General review of salinity management in thieirraycDarling Basin, MDBA 2014
https://www.mdba.gov.au/publications/mdbaeports/generatreview-salinitymanagement
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4. The endof-valley targets assessed annually need to be reviewed as they do not currently
provide the feedback to the catchment communities that would bring them to action when
there is an issue. Trend data and rvialley targets in atisk catchments may give the
communities more ownership of the water quality in their catchment; and

5. The legcy of history register items in the B register predict a high level of salt movement to
the River over time and the loss of salinity credits by most jurisdictions by 2080, so certainty
of this prediction needs to be refined as it will have an influenceéeestment decisions in
the next salinity strategy.

The IAGSalinity is of the overall view that the program is tracking well against the BSM2030 but with
NSW needing to increase its effort to meet its obligations. TheJal@ityconsiders that the

BSM2030 andits predecessa; the BSMS an&&DS to be one of the best examples of a successful,
long-term natural resource management program in the woillle MDBA has produced a video and
information on the success of the program to date but the public dees] to be reminded from

time to time that there is a salinity risk and that it is currently being well managed and needs ongoing
resources.

FigureAl demonstrates that the program has lowered the salinity levels at Morgan which on three
occasions would he approached the 800 EC target if no action had been taken. Over the last two
years there has been a steady low flow of water down the River Murray. Ag@uskows that with a
medium flow of up to 80,000 ML/d the salinity levels following the recessidheoflow do spike in

real time. With higher flows it may exceed 800 EC.
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FigureAl. Compaison of mean dailyecorded salinity levels at Morgan from July 2017 to June 2019 to the modelled 1975
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FigureA2. Comparison of mean daitgcorded salinity levels at Morgan from July 2015 to June 2017 to thielted 1975
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FigureA3 demonstrates that the program, which commenced in 1988, has managed to reduce the
salinity risk and meet the Morgan target 95% of the time. The debits from new developments in the
NSW Sunrayes, the Salt Interception Scheme (SIS) trial and environmental watering and the credits from
The Living Murray program (TLM) and environmental water recovery have not been included in the
modelling. If they were it is expected to adjust the line butlsti#p it well below 800 EC at Morgan.
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