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1 Introduction

The River Murragystem Annual Operatin@utlook AOO)for the 2019¢20water year (1 June 2@1
to 31 May 2@0) describes the operational activities for the River Murray system (the sysietn)
may occumunder a number of inflow scenarios for ZB20.

The purpose of this dmment is to set ouaind help plan fothe range of operational activities that
may be expected in 2@420. In addition, t provides a high level guide for river operations, assists
with environmental water planning and can be used to communicate to users how the system
may affect them in 209-20.

The operational scenarios have been prepared by the MgBayling Basin Authority (MDBA) with
input, including review of assumptionfspm the Australian Government and the states of New South
Wales, Victok I F YR {2dzi K ! dzZ&dNJ f Al GKNRAAMWSES . ! Qa 2| (S|

Information in this plan is set out as follows:

w Chapter 1¢ A brief description of the legislative framework relevant to the operation of the
River Murray system

Chapter ; Key objetives, system attributes and constraints in operations

Chapter 3; Potential water availability

Chapter 4 System status as of June 201

Chapter & Key input assumptions

Chapter 6¢ Summary of water sharing across the scenarios

Chapter 7¢ Outlooks forRiver Murray system operations during 2@20

Chapter & Graphs and analysis of potential operations for a range of scenarios at key
individual structures and reaches

Chapter & Known maintenance, construction and community events

w Chapter 10; Adviceon where to find further information on the River Murray system

€ e eEgeegeege

€

It is important to note that the actual conditions that occur in the 240 water year will not be
confined to a single scenario. This ipart driven by our highly variable climate where one month
can be wet followed by a month of dry. Other variables include the patterns of environmental water
delivery and useAlthough altenative conditions and operation®ot described in thifOOcould

occur,it is expectedhat the envelope of extreme dry to wetcenarioshown wouldindicate the

likely breadth of potential river operations in the ZBP0water year.Operational analysisfahe
scenarios also provides key insight into potential pressure points, opportunities and risks to be
navigated as the year progresses.

This document will be formally reviewed by the MDBA andwHaNGn October 209. The
jurisdictions regularly discusystem planning, through thé&/LWG and account for actual conditions
as the season progresses in ordefite-tune system operations. THOOwill be updated if there
are significant changes.

At the opening of each water year the MDBA undertakes a&bptanning process with th&/LWG
to ensure adequate planning is in place prior to th80Obeing made public. At its meeting o 2
May 2019, the WLWG noted that:
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1 Unlessconditionsbecame significantly wetteibulk transfergrom Dartmouth Reservoio
Hume Reservoir, and from Hume Reservoitaie Victori@ouldcommence as early asnki
2019.

1 Sustainedeleases of environmental water from Hume Be®ir are likely during winteand
springbased on advice from environmental water hold€ESVHS)

1 No inter-valley trade (IVT) account water was planned to be called for delivery to the Murray
system until spring 2L

This information wasubsequentlyupdated at the meeting o25 July, when the WLWG noted that:

1 Bulk transfers from Dartmouth Reservoir had ecoemcedandwere likely tocontinueinto
August at fairly high rates and into spring unless conditions becdgnéficantlywetter.

1 Some improvement to inflows had been observed from upper system tributaries, but
without further inflow increases, bulk trafess from Dartmouth Reservoir to Hume Reservoir
and from Hume Reservoir to Lake Victoria were likely to continue during August and
potentially into spring.

1 Releases of environmental water from Hume Reservoir had begun with further releases
planned to occuduring August.

LEGISLATIVE FRAMEWORK

The MDBA coordinates the operation of the River Murray system to provide water to the states of

New South Wales, Victoria and South Australia in accordance witBdhmmonwealth Water Act

2007 (Act)and the MurragDaNX Ay 3 . I aAy ! ANBSYSyid oWiKS ! ANBSYS
Act

State water entittementiolumesare determined in accordance with Part XII of the Agreengent
SAaGNROdziA2Y 2F 2 GSNEX FYR 2LISNIGA2Yya ' NB dzy RSN
Darling Basin Ministerial Council and the Basin Officials Committee. In this reBpddDBA ats on

behalf of the joint governments in operating the River Murray system to meet their requirements.

ThisAOOis consistent with the:

w Water Act 2007ncluding the MurragDarling Basin Agreement

w Relevant decisions of Ministerial Council and Basin Q#fi€iammittee

Objectives and Outcomes for River Operations in the River Murray system as determined by
the Basin Officials Committee

The Basin Plan 2012 (in particular Chapters 9 and 11)

MDBA corporate plan

MDBA asset management plan

MDBA asset agreement

Siates policies and laws

Memoranda of understanding with Constructing Authorities.

€

€ g €€ €€

The AOO0has regard to:

w Basin annual environmental watering priorities
w Priorities of the Southern Connected Basin Environmental Watering Committee

MurraycDarling Basiruthority River Murray System Annual Operating Outlook 2



w TheMDBA environmental watezoordinationoperational scenarios
w Commonwealth Environmental Water Holder environmental watering plans
w Southern Basin statenvironmentalwatering plans (where provided).

In the event of any conflict between the above documents or between B®#nd thes
documents, the MDBA will seek the advicealévantjurisdictionsrepresentatives of WLWG

Y9, 5LCCO9w9b/ 9ANNUAL OPERATIRGAN | wQ{

TheAnnual Operatingdutlookaimsto covera largerange of potentiafuture inflow and demand

conditions tha might be observed in any particular year and their implications on system operations

YR gFGSNI I @FAflIoAtAGEd {2YS AnfuvaliDpesting Ba&ndRA FFSNBY
this@ S | Aiiual Operatingutlookare:

Water in storage is lower timathis time last yeag see Sectios3.1& 6.
Access to Murray Irrigation Limitethannel infrastructure is assumed
An even greater focus on understandimigvironmentaldemands in the River Murray system
NOdSFSNNI f 2F Ppgdzidt SUBUY NI KKRBERQaSSy AyOf dzRSR A\
assumptions see Sectio®.5.
1 South Australia is not guaranteed full Entitlem@otv under severaldrier scenarios noting
South Australia providasonthly updates on flow requirements to the MDBA
¢ / KIy3asS (42 GKS R20dzrSyidiqQa dGAaidts

= =4 -4

Until this year, he River Murray systerAnnual Operatin@utlook(AOQ) has been published by
the MDBA as an Annual &atingPlan(AOP). MDBA has adopted the new title from 2@09in
response to feedbacH he general content in the AOO has not changed.

Thenew title more clearly articulatethe purpose of the documenthich is @ outlook subject

to change rather than a set plaihe AOO continues to form a key part of threaderriver
operationsplanning procesthat is undertaken on an egoing basivy the MDBADbut is not a
pre-determinedor strictly followedplan in itself This is becauste system is not operated to
follow onesetannual plan, butather, operations will respond to observed conditions and
routinely updated forecasts in ordés meet general and specific objectives and outcomes, and
other requirements set Y states, along witlthe requirements set out in the Murralarling

Basin Agreement and the Basin Plan.

The new title of AOQoutlook)is intended to help better reflect this to stakeholdemsdto make
clear thatthe scenarios and other information in ghilocument provide an outlook onligver
operations will baundertakenin a way thatadapts and respoulsto the prevailingconditions and
situations that arisewhile aiming to meet the range of objectives and outcomes required.
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2 Objectives and constraits

2.1 Key objectives

TheAustralian government and the governmemsSNSW, Victoria and South Australia, via the Basin
Officials Committee (BOC), have responsibility for the-téghl decisiormaking in relation to river
operations. They perform this setting objectives and outcomes ftire MDBA. The document

Sy (i A Qbje&iRes and Outcomes for River Operations in the River M@ysieng (O&0O)can be
found on the MDBA website.

The following general objectivdar carrying out river operationsave been set by the BOThe
objectives, documented in the O&O and listed below, reflect the requirement of river operations to
balance thecompeting needs of the system on a dayday basis.

Water storage and delivery and accounting To operate the River Murray system efficiently and
effectively in order to deliver state water entitlements, while conserving water and minimising
undesirabldosses; and to maximise the water available to the Southern Basin states, after providing
for operating commitments in the River Murray system.

River Murray Operations (RMO) assatsTo ensure that RMO assets allow MDBA to manage and
deliver water that igit for the purpose for which it is to be used, efficiently, effectively and safely.

People and communities To contribute to the safety of communities along the River Murray as
well as the economic, social, environmental and cultural actiatielsvaliesof people using the
River Murray system.

Environmentt To contribute to the protection and, where possible, restoration of priority
environmental assets and ecosystem functions within the River Murray system.

Communication and information management To ensure that MDBA, in operating the River
Murray system: uses the best available data, tools and systems; keeps all stakeholders with an
interest in the MDBA's river operations well informed of its plans and activities; acts transparently;
and is accourable for its actions in accordance with the Agreement.

The 0&O required,ion any occasion, the MDBA is unable to achieve one or more of the objectives
above, in whole or in part, because of a conflict between those objectives and one or more other
objectives, the MDBA shall consult with the jurisdictions. The MDBA will aim to achieve an
appropriate balance between conflicting objectives, taking into consideration the prevailing
circumstances, in accordance with the advice or decision of the jurisdictions.
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2.2 System attributes

Key attributes of theRiver MurraySystem are: considerable variability of both inflows and usage;
weir pool operations; lonfow travel times; and system constraints such as the Barmah CHiulve.
these attributes affect system opeiiahsis discussed below.

Variability of both inflows and usageOperation of the River Murragystem occusin the context of
considerable variabilityMore specifically:

Australia has one of the most variable climaéesl hydrologicategimes in the world. This is
evident in the River Murray System whegenfall is highly variable antémperatures can
range from sub zero to over 50 degre@slsiusInflows arevariable ranging between years
with inflows lesghan 1,000GL to years witinflowsover40,000GL.

Accuratelyprediciing temperatures, rainfall and streafiows is difficult While inherently
uncertain, siort-term rainfall temperaure and inflowforecastsby the Bureau of
Meteorologyare continuing to improve, anprovide impatant supportto MDBA in making
operational decisions. Mediusterm rainfall forecasts and streamflow forecasts are also
improving and serve as a useful guide to what might happen in the future.

Climate change is adding another layer of complexity to ofp@mat TheRiver Murray system
has experienced recofdreaking droughts, summer floods, and extreme temperatures
during the last two decades. The Bureau of Meteorology (BoM) reports that southeast
Australia has experienced a decline in late autumn and/euriter rainfall since the mid
1990s.Operationalplanninghas traditionally relied oobserved historical inflow and
demand patterns as a foundation. Such observations may no longer represent the variability
of future seasons. The MDBgworking closely with the BoMn exploring the use of dynamic
streamflow forecasts based on global climate mogdlcomplement and enhance baseline
information fromhistorical inflow sequencegor use irfuture planning

Consumptive and environmentaéthand pdterns along the River Murragystem are constantly
evolving The MDBA together with thé&/LWGWwill continue to monitor trends in demand
patterns and adjust operations accordinghdvice on expected irrigation water use is
sourced fromeach statewho tapinto local waterauthority insight into localrrigation
activity. Advice on future possible environmental watering activities is obtained from
SCBEWC (a committee of collective environmental water holdsvgll as the states.

The water marketontinuesto facilitate water moving to highest value use, which is driven by a
range of factors such as water availabifityd commodity pricesThe impact of trade on the
timing and location of water demand is still highly variable,they are becominglearer
with time asfarm businesses respond

The amount and location of water carri@der from year to yeavariesas entitlement holders
adapt to relatively new and evolving carryover policies.

The amount of wateentitlement available for environmental purposéas increasednd its
timing and location of use is expected to vary greatly between years dependiecp@ygical
needs and natural flow triggers. Thiariabilityis difficult to encapsulate in the operational
outlooksso a range of plausible waterimgsumptions have been made to tése ability of
the system to meet these needs.
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There may also be shetérm issues along the river, which are difficult to foresee, that can
require a rapid response. Some issues affecting river operations develop wébks (e.g.
bluecgreen algal blooms), or within days (e.g. a sudden increase in salinity, deéigtsdue
to poor water quality). Some of these issues can potentially be mitigated by river operations,
particularly in years when water is relatively aband

Very rarely, there are emergenegset management activitiesirried out that require an
immediate response.

System flow constraints and considerationAt various locations in the River Murray system there

are flow constraint® a dzOK I ® | WID Kitve yngx®ium desired flow rate at a point in the
river)and considerations (such as seasongh@ferredmaximum flow targets, maximum rates of fall

in the river level resulting from storage release reductions, and minimum flow targets thatsare
factored into operational decision making and plannjvghich may apply during periods of

regulated release and which, if breached, may have social and environmental impacts depending on
magnitude and timing. Some of these constraints and considerstinclude:

w Mitta Mitta River downstream of Dartmouth Reseryameasured aa maximun3.4 m local
gauge height at Tallandoon. This currently equatesraied flow of approximately 9,800
ML/day (note: flows above 5,000 ML/day for sustained periods h&en identified to cause
bank erosion downstream of Snowy Cresld are minimisedf operationally possible

w The reach fronHume Reservoir to Yarrawonga Weir is able to carry ugbt000 ML/dayof
regulated flowmeasuredat Doctors Pointbeforeaffecting any landholders. During floods,
flow will exceed these ratedriven by natural high inflows upstream.

w Yarrawonga Weir to the Barmah Cholghenwatering of the BarmatMillewa Foresis not
desirable regulated releases from Yarrawonga Weiruléag in a level up to 2.6 m at the
Picnic Point Gauge (a river location within the Barsdviillewa Forest). This currently
corresponds to a release measured downstream of Yarrawonga Weir in the range of 9,000 to
9,500 ML/daydepending on upstream irrigatin diversions and return flowsee
Section.4). When watering of the BarmajMillewa Foresis desirable regulated releases of
up to 3.3 m gauge height at Tocumwal (~18,000 ML&aynstream of Yarrawonga Weir
may be targeted subject to a range of conditions, requirements and timing

w Inlet to Lake Victoria (Frenchmans Creek): up to 10,000 ML/day depeowlithge water level
in Lake Victoria

w OQutlet from Lake Victoria (Rufus River): up to 10,000 ML/day depending on river and lake
levels (although at rates aboveOD0;8,000 ML/day, erosion along the Rufus River needs to
be taken into consieration).

w Edward Rier downstream of Stevens Weir: 2,700 ML/day (not applicable when watering of
Werai Forest is desirable)

w Lower Darling River downstream tife Menindee Lakes: 9,000 ML/day (although rates may
be reduced to improve NSW water supply reliabilityret Menindee Lakes)

w Outlet to lower Darling River from Lake Menindee: less than 4,000 ML/day depending on
level in Lake Menindee.

The constraintdisted above are upper limits that are not targeted to be exceeded by normal river
operations.
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The coordination of infbws. The operation of the River Murray system occurs in coordination with:

w Snowy Hydro Limited, who control the releases from the Snowy Mountains téyeirtyic
Scheme into the Upper Murray. Under the Snowy Water Licence, Snowy Hydro lhiasted
substantid flexibility over the pattern of releases.

w Regulated tributary inflows, particularly the Goulburn River in Victoria (operated by
GoulburnrMurray Water) and the Murrumbidgee River and Billabong Creek in NSW
(operated by WaterNSW). This also includes theveey of water held in intewalley trade
accounts (known as IVT or Valley Accounts) as a result of permanent and temporary water
trade between the Murray and these tributaries.

w Largely unregulated tributary inflows, such as from the Kiewa and OvensRiver

w The Darling River in NSW, including any operations of the Menindee Lakes when directed by
NSW (see Sectidh?).

| 22NRAYFGA2Y 2F AyFt2a Aa AYLRNIFYyGs Fa g1 GSNI N
needs to be managed in conjunction with other regulated and unregulated inflows to thesys
order to optimise outcomes and ensure efficient water use.

Weir pool operationsDrawing on or raising weir pools has become a more common practice at an
increasing number of weirs in recent years to assist in meeting environmental and wateryeliver
objectives. Varying weir pool levels can be challenging for local communities that may have
previously experienced near constant weir pool levels for long periods of time. Variation of weir pool
levels is expected to increase in frequency in the futoreafrange of purposes, with a key reason
being to achieve improved ecological outconfdiscussed further in Sectiah4).

Longflow travel times.During regulated flow conditions, it takes on averagelays for releases
from Hume Dam to reach Lake Victoria. The reliability of weather forecasts decline rapidly after one
week.

While the bulk of water demands are located between Hume and Lake Mictoere are no other
MDBA controlled storages aside from the weir pools along the River Murray. These offer minimal
storage capacity and limited ability to regulate tributary inflows.

The combination of long travel times and lack of opportunities feregulation limits the level of

control that the MDBA has over the flow regime in much of the River Murray. Tgastisularly

apparent in years of average and high tributary inflows, or during extended hot spells causing short
term spikes in consumptiverders that cannot be met by the water already-emute.

C2NJ SEFYLIX ST I WNIAY NB2SOGA2yQ Oly NBadzZ G AT 41
the river and the cancellation occurs after the water has already been released fromestdiag

storage releases combined with tributary inflows may lead to overbank flows particularly in the
BarmalgMillewa Fores{discussed further iections.4).

In contrast, when hot and dry weather is more extreme or persistent than forecast, higher than
expected consumptive use and evaporation may occur. This can result in relatively loweler le
downstream of high use areas and the possibility of not fully supplying water demands at one or
more parts of thesystem (discussed further in Sectid:®).
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3 Water availability

3.1 Review of 20&-19 system inflows and
storage levels

MDBA active storage on 1 June 8@as4,617GL,almost500 GlUessthan the longterm average for

this time of year Figurel). This volume was held in Dartmouth Reservoir, Hume Reservoir and Lake
Victoria
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Figurel - MDBA active storage June 2005etad May 2010.

This graph shows the suafi active storage in Dartmouth and Hume Reservoirs, Lake Victoria and the Menindee Lakes.
Menindee Lakes only contributes to MDBA active storage when the storage volaweglaéble as a shared resource.

River Murray System inflows during Bg19 water yea were approximately2,810 GL Error!
Reference source not founil.This isvell belowthe longterm median (~880 GL) ands inthe driest
7% of years on record. ThHalows on fromlow inflows in 201718 that were in the driest3% of years
on record. Every month in 20189 had well below average inflows, particularly throughout the
traditionally higher inflow winter and sprireriod (Figure3).

Theactivestorage peaked &,145 GL in mi$beptember 201®efore reducing to a low 1,816 GL by
the end of April2018. By the enaf May 2018 active storage was 3@GL which is approximately

2,080GL less than the lorAgrm average for this time of year arid600GL less than the same time
last year.
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Figure2 - River Murray system inflowswater year totals (to end May) since 1892

Note: inflows exclude Menindee inflows, SmpMountains Scheme releases, and intetley transfers of consumptive and
environmental allocations, and are based on modelled current conditions

Inflows to Menindee Lakes weedther very lowor zero for much 02018-19. This idar below the long
term median of 840 GL.

Total storage in Menindee Lakatsthe start of June 2018as216GL. Releases during Byl9 totalled

59 GL. These releases wenade by WaterNSWh accordance with thdrought contingency measures
within the WaterNSWLower Darling Annual Operations PlBespite only 59 GL of release, negligible
inflow coupled with high evaporatioocontributed tothe Menindee Lakes storage volurdecreasng

by 200 Glto 16 GL by end May 2019, with 11 GL held in Lake Wetherell anth8Ghi Hollow.
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Figure3 - River Murray system inflows June 31b May 208, compared witl2017-18 and longterm averages

3.2 Additional tributarywater fromlinter-
ValleyTradeAccountqIVT)

In addition to water in River Murray System storages exygectedminimum tributary inflove
committments the MDBA can arrange delivery of water from specific Victorian and NSW tributary
sources due to the tradef entittements and allocationfsom these tributary valley$o the Murray.

This isknown asdeliveries ofinter-valley trade (IVTater.

The amount of water available from thes#er-valleytradesvaries as water trades occur and
deliveries are madelThese trades and deliveries drackedand managed by Viatia and NSW
within IVT accounts

MDBA makes conservative assumptions of how much water will be availablestaierlVT accounts
based on the opening account balance and likely trade behaeipgcted forthe year ahead
During the last twayears, little or no water has been availalibe the MDBA to call ofrom the
Murrumbidgee accountThis is due toet direction of the trades from the Murray to the
Murrumbidgeeevalley. Ifthis trend continues during 201920, ability for the MDBA to call otV T
deliveriesfrom the Murrumbidgeemayagainbe limited. However, ithe netdirection oftrade is
from the Murrumbidgee to the Murraywater will becomes availabla the Murrumbidgee IVT
accountto deliverif needed and MDBA will adapt its operations as required.

In the Goulburrsystem there has been ateady increase in theet movement of waterllocation
tradesfrom the Goulburn to the Murray valleyigured). If this trend continues, large volumes of
Goulburn IVWwill become available, additional demand v generated on the Murragnd this will
be suppliedby Goulburn IVT deliverie€allingon large volumes of IVT water over summer at
sustained rates isonsidereddetrimental to riparian vegetatioalongthe lower Goulburrand can
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exacerbate erosiorHowever not calling on thwater places increased pressure on the Murray
system, both from aelivety shortfall persepctive and rip@n bank condition (i.eBarmah Choke).
Victoria is currently reviewing the Goulburn to Murray trade sitemake suréhey adequately
protect the environmental condition of the lower Goulburn River and the emiiéiats of others and
this might affect the volume of water available in futwyears

The MDBA will continue to work closely with Victorain water agencies to manage IVT deliveries with
consideration of the need to manage potentRiver Murraydelivery reqirements andsupply
shortfall risksandthe environmental needs of the Goulburn system.

Based on the last two years of Goulburn IVT deliveliige or no deliveries oMurrumbidgee IVT
andlimited access tovater from the Meninded.akes storagevolumes between 160 and 420 GL are
assumed to be availabbnd requiredfor deliveryduring 201920.
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Figure4 ¢ Histrocial @liveries ofinter-valley rade (IVT)from the Goulburn and Murrumbidgee valleys.
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4 System gatus as ofl June 209
4.1 Active storage as of 1 June 201

¢CKS I OGAGS aG2NI 3S Ay U KOSvasd®l7GLE 85%NIpacHNEI A NE 2y v
Tablel). The majorityof this volume(80%)was heldin the most upstreamMurray systemstorage

Dartmouth Reservoiraf 64% capacity)with the remainde(15%)in Hume Reservoifat 16%

capacity ard 5 per cent inLake Victorigat 37% capacity)lotalstorage volume in Menindee Lakes

remainsless than 48@L and so no water is available to the MDBA for the River Murray system from

this storage.

In addition to active storage, there was a remainimigi-valley trade balance afpproximately

110 GL available to the Murray that was held in in the Goulburn Vatteagesat the completion of
2018-19. Thisincreasa by around60 GL on 1 July 2@due tothe arrangements under the Snowy
Water Savings Initiative that trades Goulburn valley water savings accrued from the previous year to
the Snowy via the Murray in the current yea&isat 1 June 2019 therevas approximately 25 GL of
inter-valley trade wateavailable to the River Murray systdnom the Murrumbidgee Valley.

Whilst not counted as a Murray resource, the storage levels in the Snowy Mountains reservoirs
provide an indication of the likely releases from the Scheme to the M8yayem Thevolume

stored as of 1June 209 was modestwith Lake Eucumben@he primary reservoir) a5% capacity,
compared with 31% for the same time last yeHne volume the i®owy Scheme is required to deliver
to the Murray increases with increasing inflow to Snowy storages.

Tablel: Storage in MDBA major reservoirs on 1 June9201

Total active
. Percent of
. Total water in .
Total Active ; Percentage active
. . ) water in storage
Major storage capacity | capacity of total ) storage
(GL) GL) | SOra%e | capacity ()| 2valaRIEtO 1oy
(GL) the MDBA
(GL)* each
storage (%)
Dartmouth Reservoir 3,856 3,785 2,477 64 2,406 80
Hume Reservoir 3,005 2,982 488 16 465 15
LakeVictoria 677 577 246 36 146
Menindee Lakes* 1,731 1,251 16 1 0 0
z't“’,flr LUTTIES] SR 8,595 3,227 35 3,017 100

*Menindee Lakes may be surcharged to 2,050 GL under certain circumstances. NSW has sole access to water
when the storage fallbelow 480 GL. MDBA regains access to water when the storage next reaches 640 GL.

**Total volume of active water in storage only includes the volume of active storage in Menindee Lakes when
MDBA has access to water in Menindee Lakes.
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4.2 Critical human wateneeds and
conveyance reserve

TheRiverMurray® a G SY Aad OdzZNNByidfe Ay WEASNI mMQ O2yRAGAZY
arrangements apply.

Tier 1 water sharing arrangemerapplywhen there is sufficient water available to operate the river

for the year (conveyance wategndmeet critical human water need8l6W 61 GL, Victoria GL

and South Australia 204 ISubsequent improvements could theapporta G G Sa Qstato A f A G &
high reliabilityand highsecurityseasonal allocations.

Under Tier 1 arrangements, States must also set aside a collective conveyance resern@lof@25
GKS FT2ft26Ay3 @SIN® ¢KS NBaSNBS Aa (2 al ¥S3dz NR
in case extremely dry conditions prevdihe full coveyance reserve for 20¢21 has beermet.

Tier 1 water sharing arrangements are expected to continue fo8@21 If inflows over 209-20
remain very low and do not improve significantlyesrly 202021, there may not be sufficient water
to sustain Tied into 202021. The MDBA willaise with partner governments to closely monitor risks
and adjust plans accordingly in the knowledge that drought security is reliant on forward planning
and the management of reserves.
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5 Annual OperatingOutlook
assumptionsfor 2019-20

5.1Scenario Approach

There are many variables that affect water availability which are inherently difficult to foréedet
to section2.2). These varides include rainfall, soil moisturenflows, system lossesd water user
demands. To account for the difficulties in accurately forecasting future water availability, six
operational scenarios are provided. The six operational scenarios cover, in brag] the likely
range of conditions and operations thaay reasonably occtin 2019-20.

Key assumptions in the scenarios include system inflows, conveyance losses, storage losses,
environmental demand and consumptive demand.

System inflowsnclude assurmtions regardingeleases from the Snowy Scheme, unregulated inflows
into Dartmouth and Hume Reservoirs atnithutary inflows (including the Kiewa, Ovens, Goulburn,
Murrumbidgee, and lower Darling Rivers).

¢KS WSYOGANBYYSY(IQ AadAiABRENDAKSt BKFSHEAYRY O NES

environmental water demands is varied and different to consumptive (e.g. irrigation) demands. This
intra and iner-annual variability irenvironmentaldemand presents a new challenge for annual
operations planning. Tehassumptions on environmental water demands included in each of the
scenarios are based aiscussions witenvironmental water blders (EWH) through the Southern
Connected Basin Environmental Watering Committee (SCBHWCain EWHSs in the Murray and
Darling systems are: the Commonwealth Environmental Water Holder, the Victorian Environmental
2 §SNJ 1 2t RSNE (KS bS¢ {2dzikK 21tSaQ hF¥FAOS 27
Initiative.

All scenarios start with the actual system conditionefat June 202 and assume Tier 1 water
sharing arrangement&s discussed isection4.2). Water availability is calculated in accordance with
the water sharing provisions of the Murreiarling Basin Agreement usingiter data available as of

1 June 209, the annual assessment modeal simulation model of the systerahd the assumptions
for each scenario, all of which have bediacussed wittihe jurisdictions.
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5.2River Murray system scenarios for
2019¢20

The six scenarios considered in this plan are labelled according to the assumed River Murray system
inflows (i.e. systeminflowsnot including Snowy Schemiater-valleytrade deliveries or

environmental water deliveries from tributaries)rhese inflow scenari@e based on historic

observed inflowswith smalladjusimentsto provide a reasonable transition froobservedJune

inflows to each inflow scenario. The six scenaaiesas follows:

w Extremedry scenario assumes annual River Murray system inflovisO80 GL. As shown in
Figure5, thisisonly slightly highethan the lowest inflow on recor®14 GL in 20067)

w Very dryscenario assumes River Murray system inflows of abd®2GL ¢omparable to
the 5" driest inflow year on recorgdwhich is comparable to inflows in 20{I®

w Dryscenario assumes River Murray system inflows of about 3,0000@1pérable tahe 10"
driest inflow year on recorg)which is comparable to inflows in 20{1%

w Moderate scenario, assumes River Murray system inflows of ab@d045L (comparable to
the 25" driest inflow year on record), which is comparable to inflows in 2054

w Nea averagescenario, assumes River Murray system inflows of aB@M0 GL (comparable
to a 50 percentile inflow year), which is comparable to inflows in 2032

w Wetscenario, assumes River Murray system inflows of ab8400 GL (comparable to the
25" wettest inflow year on record), which is comparable to inflows in 2021

The relationship between scenario inflows is showRigure5.

TheWg 2QBASQ AO0SYIINA2 RSGSN¥YAYSR dzy RSNJ GKS . Faiay t
RNASNI GKFIy GKS SEGNBYSwvokiKE a5 OSYENW2 A XY OKERSRE Ry
eventuate, would requirdorst cas€dry catchments that areltought to onlydevelop fromextreme

dry conditions persishgfor a prolonged period of 18ionths. Tributary inflowswould then be

expected torecede to extremely low level€atchments are not currently this dihilstdry to very

dry inflowswere observed in 20819, a significant volume of water still remains in storage as at

1 June 2018. It is conceivable that if extreme dry conditions are observed 8g20IMDBA may

AyOf dzZRS GKS Wg2NRG OFasSQ &3yl NA2 F2NJ 2LISNI GAZ2Y I
As shown irFigureb, significantly wetter years than thi#et scenari@have occurred in the past.

Whilst it is possible 2@20 may end up wetter than this h hwWefscenario, given the dry
conditionsexperienced throughout the last two yeathie wet scenario is considered a suitable

upper boundthis yeatr If climatic drivers change substantially such that wetter conditions become

more likely, the scenarios in this plavill be refined.
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Figure5 River Murray system inflonsranked water year totals since 1892

Note: The extreme dry scenario, highlighted in redlightly highethan the lowest inflow on recordue to increases
made to June and July inflows that allow for current forecaihte datanclude Meninded.akednflows, but exclude Snowy
Mountains Scheme releases, intelleytrade deliveriesand environmental watedeliveries from tributariesand ae

based on modelled current conditions

5.3Conveyance losses

Gonveyance losssin the Murray systenarethe river losses (seepage and evaporation) between
Dartmouth Dam and the South Australian border that will be incurred dvleme2019 to 30 May
2020. An edditionallower Darling River conveyance loss between the Menindee laaicethe River
Murray is expected tooccurif the water level in the Menindee Lakes improves ab64@GL and the
MDBAregainsaccessand subsequentlymakesreleases to supply theiver Murray System

Gonveyancdosses arealculated ashe difference between the volume of water that flows past an
upstream gauge and a downstream gauge oaitextractionsand inflowshave been accounted for
Conveyance lossese a necessaryart of operating the riveiand cannot be eliminated

Evaporation and seepage from headworks storages (Hume, Dartmouth, Lake Victoria and Menindee
Lakes) arealculated separately to the river conveyance losses.

Conveyance losses are inherently diffitalforecast due to the significant influence of weather and
flow conditions, which vary consideralayer time For planning purposetijree different
conveyance loss volumes have been assumed to coveiiidossesxpectedunderthe six
scenarios Theselossesarelisted inTable2 and summarised below
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w 830 GL in the extreme dry scenario
w 860 GL in the very dry and dsgenario
w 1000 GL in the near average, average wet scenarios.

These volumes argased on historiobserved conveyance lossiesyears with similar operational
activities, expected demands and climatic conditions.

Whilea loss volume is assuméat each scenario, the volume and pattern of water adiyiset aside
for conveyance and in operations planning decisions will be regularly reviewed by the MDBA and
altered to suit the actual conditions as they develop.

The conveyance loss for the moderate and drier scenarios assumes:

w riverflowsareaO K|l yy St OF LI OAGe& 2NJ KAIKSNI G§KNRdAK {K:
months of the year

w all major wetlands affected by regulated flows are connected at some stage of the year

w any additional net losses causedwgtland watering owvarying weir pool levslfor
environmental benefit are debited to environmental entitlement holders and therefme
counted as a conveyance loss

Conveyance losses during wet to very wet years show considerable variability and are highly

influenced by the nature and location of any flooding that occurs and antecedent conditions that

affect the way water flows and is absorbed as it moves out actesfidodplain. Historically,

conveyance losses duriigh flow orflood yearss NB & A Iy AFAOFIyiGf e KAIKSNI (KI
andcanbe upwards 0f2,000 Gland sometimes considerabhigher.The additional conveyance loss

under these wetter scenarids attributed to increased evaporation, evafranspiration and

seepage due to floodplain inundation that is expected to occur under these conditions

Althoughsome significant floodplain inundation would be likely in ¥t scenario shown in this
outlook, acomparativellow conveyance loss assumptibas been adoptedrhisis because the
focus of these scenarios is tist the operational implications dfigh flowson key systemoutcomes
such asstorage spi and unregulated flowsand these would béurther boosted ifrelatively low
conveyance losses occurred

5.3.1 Conveyance losses and environmental water use

Environmental water holders can order their water and use it in the system in a way that can
deliberatelyincrease thewater that moveghrough analanchesonto the floodplain and into
wetlands. Such activities include:

1 watering of the BarmatMillewa Forest (BMF) via the BMF regulators with a portion of the
water used within the BMF and the remainder returning to the river.

1 maintaining winter basddws in Gunbower Creek with a portion of the water used within
the creek and the remainder returning to the River Murray

1 varying flows in the Wakool/Yallakool/Colligen system with a portion of the water used
within this system and the remainder flowing dostream to the River Murray
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Whilst these activities can increase losses, states negate this by debiting the environmental water
holders for the additionaénvironmentaluse that occurs On this basis, #hconveyance losses
presented in this documergxclude any environmental wateise Expected environmental water

use for 201920 is provided imMable7.

5.3.2 South Australiamilution and lossrequirementsand
Systenconweyance reserve

In addition to the conveyance losses described above, the MiDeaiing Basin Agreement provides
696 Glfor dilution andto coverlossesn the River Murraglownstreamof the South Australian

border. This water is provided every year urd€eBer 2 or worse arrangements apply and is the-non
RADGSNIAOGES 02 VYLRY $8pQiGlentflempr. dzi K ! dzZaG NI f Al Q&

A conveyance reserve is also required to be set aside when opetatiteg Tier 1 arrangements

The reserve is 225 GL awds created as papf the learnings from the Millennium Droughimed to
safeguard the delivery of critical human water needs for the following year if conditions worsened.
For all scenariofn 201920, the conveyance reserve foR020-21 of 225GL has been saside This
water is reserved for use in the following year.

MurraycDarling Basiduthority River Murray System Annual Operating Outlook 18



Table2: Key assumptions in each ZgP0 scenario

Near
average | Wet (GL)
(GL)

Extreme | Very dry Moderate

Item Dry (GL)

dry (GL) (GL)

Active MDBA storage or
1 June 2019

Water available from
Valley Accountas of 1 | Input 166
June 2019*

Inflows from upstream
of Albury (including
Snowy Scheme release
assumptions)

Inflows from upstream
of Menindee

Inflows from Victorian
tributaries

Inflows from NSW
tributaries

Conveyance losses
upstream of South Commitment | -830** -840 -860 -1,000 -1,000 -1,100
Australian Border
Conveyancéosses along
lower Darling River
Conveyance Reserve fo
20221

Storage losses upstrean
of the South Australian | Commitment | -290** -300 -300 -360 -470 -840
Border

Supply of South

Australian Dilution and | Commitment -696**

LossEntitlement

Supply of Additional

Dilution Flow to South | Commitment O*** 180
Australia

Supply of unregulated
flow to South Australia
Minimum reserve for
2020-21

Approximate water
allocated to NSW, Total

Victoria and South 2,750 3,900 4,700 5,700 6,700 8,400

Australia (rounded)
*kk*k

Input 3,020

Input 1,090 1,800 2,500 3,180 4,160 5,670

Input 0 0 0 0 650 2,550
Input 260 620 820 1,340 2,140 3,740

Input 220 220 230 370 840 2,090

Commitment 0 -110¢*

Commitment -225**

Commitment | O 0 0 -70** -1,500 -4,000

Commitment | 0 0 0 0 -110¢* -550

" Snowy Schemeeleases ar@assumed to increasas inflow scenario increases.

* Represents the starting volume availabieGoulburn and Murrumbidgee valleysowever larger volumesay be

assumed to be delivered across the year due to likely subsequent trade to the Murray valley.

** A negative value indicates water to be set asidaggignedo a conveyance reserve ads commitment.

*** Triggers for Additional Dilution Flow not met in all scenarios.

ok | v Of dzZRSa OF NNB2@SNJ 6+ SN | yR { 2.5Emiok Refedeacé dlirdehdt faumd. { G 2 NI IS w
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5.4 Storage losses

Assumptions of evaporative losses frstorages vary for each scenariofrod® D[ Ay (GKS WSE.
RNEQ aO0&wyIINR2AVi20KS WgSiQ &ao0SnstteMshepatios aré resulkok 3 K S NJ €
higher summer storage levels resulting in largeaiter surface area and greater evaporation volumes.

This is mossignificantat the Menindee Lakesvhere evaporative losses varying betwebrGL under

the scenarios with ninflow to the lakes0 400GLA Y G KS WgSiQ A0Syl NA2 $gKSNB
enlarge the water surface area of the laké=ading to significant evaporatiorligh summer rainfall

can significantly reduce evaporative losses, but this has not been assuniexédcenarios.

55{ 2dzi K ! dzZA0NJ ft Al Qa { iz
(Schedule G)

In response to the extreme drought conditions in 2006 and 2007Wheer Act (2007includes

provisions to improve security of supplies under a repeat of, or even worse, drought conditions. Two
Schedules (Schedules G and H) to the MuPayling Basin Agreement have been enacted in this
regard. These Schedules allow South Australia terdad store a portion of its Entitlement Flow,
without risk to Victorian and NSW water security, in order to safeguard the delivery of critical human
water needs to South Australia during periods of severe drought. Additionally there are provisions
for setting water aside for privatcarryover under Schedule G. South Australia has a Private
Carryover Policy to guide the allocation of this water.

2 GSNJ KStR Ay {2dziK ! dzaGNI fAlFIQa { (02N} A wi IKG A3
releases occur at the relevant storagevaporative losses associated with water stored in South
l dzZ2 N> £ A Qa {G2NF3IS wAaAIK(G R2Sa y20 AYLI OG o GSNJI

In 201819, South Australia set asi@®d GLfor critical human water needs and prieacarryover from

its monthly Entitlement Flow. Taking into account the volume set aside in previous years and after
deductions for spills and evaporation, the total volume of water held in the South Australian Storage
Right as of 1 June 291sapproximatly 342 GLandis stored in Dartmouth Reservoir.

South Australia provides the MDBA with an anratatage rightdeferraland deliveryplan and

updates the advice on a monthly bagdisSouth Australian entitlement remains low, South Australia

may call a riatively small portion of its previously deferred wat&he volume of water to be

RSt AGSNBR FNRBY GKS {d2N)r3S wiakKid A& faz2 adzmaSoi
associated announcements and demands for Critical Human Water N&&dsthe Stateis not

expected toundertake a netleferral ofwater this water year{ 2 dzi K ! dza G N} € A Q& 5 SLJ |
Environment and Water (DEW) has advised the MDBA that shiwejcchoose taallupon

previously deferred water and resource conditions thempiove sufficiently to provide full

entitlement, South Australia maien choose to defer a volume equivalent to the usedount. This

would result in no net use of Storage Right in 2QD9
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Actual decisions to defer and store Entitlement Flows throughiogityear are informed by a number
of factors including water availability, the weather outlook and flow and water level requirements
downstream of Lock 1.

Given the uncertaintgurrounding the call of the South Australian Storage Right in-20190
deferred water nor call of deferred water is assumed in #i3Q DEW will continue to provide
updates to the MDBA on any potential call of water from the Storage Right and likedy to be
known by September

5.6 Scenario Updates

Whilst the Annual Operatin@utlookis published annually, the scenariogl be updatedas
necessaryhroughout the year to assist witbn-goingoperational planningAformal updateis
publishedat the end ofOctober and at other times if deemed appragig by the MDBA.

5.7 Limitations

The scenarios in thikOQindicate the water likely to be available to the states
under a range of possible climatic conditions. The purpose of this information
assist water managers and system operators with manatiegisks of river
operations and water supply. It is important to remember that the actual waten
available over the seasamill not follow a scenariobut will fluctuate across these
scenarios. Therefore the estimates of water availability in this plamatrsuitable
for, nor are they used for, allocation determinations. Entitlement holders shou
regularly seek the latest information available from their respecsiate water
authority on announced allocations and outlooks for improvement.
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6 Summary of water sharing across
the scenarios

QAGAYIGSa 2F adldSQa oI GSNI NEiaPadegOiese ark planhirg OK & C
estimates onlyand it is important to note that these volumes are therefore likely to differ from the

assessed volumes used by states to determine allocations to endéitlehrolders.This is because the
actualquantty of water made available taatesby the water resource assessment process

underpinned by some key differenem assumptions and will ultimatelye drivenby the timing and

location of inflow events andsage patternshat occut

Well belowaveragernflows during 2018.9 have seen River Murray syststorage volumeslecline
further below the longterm averageThisis predicted to have the following implications for water
availability:

Theconveyance regirements for 201920 can be met and the 225 Ghnweyancereserve for
2020-21 has been set asidd hismeans Tier 1 arrangemenase expected to remaimiplace
for the current water year. The water sharing arrangements (Tier 1) between states, which
arein effect at the start of 209¢20, are outlined in Part XII of the Murreparling Basin
Agreement.
For the scenarios presented in tHOQ South Australia receigts full State Entitlement Flow
of 1,850GA Y (G KS Wy S| NJ | @ Ihebedu® Predictiorid bader Sriiirorn@tiod S a ®
as of June 2019 and do not take accouningbroved inflows from the Snowy Hydro Scheme,
trade, state reserve, storage right and other state processes that limit their precision. The
outlooks will thereforechange & G KS &SI NJ LINPINB&aasSa yR gAff
allocation outlooks that will take account of updated use, and inflow conditions as the year
progresses.
Under the followingAOOscenariosSA Btitlement (including 696 GL dilution and loss
component)isassumedo be around:
o WSE{NBMS0RBINE Q
o WOSNEILDNGE Q
0 WR KNE530 GL
0o WY2 RSqU7 SIO
South Australia may call upon deferred water held under the South Australia StoragéoRight
the purposes of meetingither or both criical human water needs and private caovyer.
Delivery of deferred watefior carryoveris possible in 20120, howevemone isassumed in
any of the scenarios presented in this outlo®kis assumption may be revised in updates to
the Annual Operating Plaff.inflows remain low in 20120, deferred waterfor critical
human water needgs more likely to be called upoim 202621.
New South Wales is expected to remain in Special AccountthgSouth Australia under all
Ol 4 Sa S E Setidfiaccountthg ap@bduringTier 1 water sharing arrangements
when there is low water availability. It is designechtp further regulate the sharing of
water between states in periods with relaely low water availability and balance the need
to conserve resourcéor protection against orgoing drought with the need to provide some
allocation.
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Specal Accounting with South Australim 1 Auguse Ly GKS Wy SINJ F gSNF 3SQ
YR GKSY SEAG {LSOALE 1 002dzyiAy3dIQo
Water allocations for 203:20 and carryover from 20B-19 are available from the following State
websites:

NSW:https://www.industry.nsw.gov.au/water/allocationgavailability/allocations/statements

VIC: nvrm.net.au/segonaldeterminations/current

SA: www.environment.sa.gov.au/managintpturatresources/rivermurray

State wateravailability improvements, ansubsequentllocationimprovementsare highly
dependent on weather and inflow conditions over the year.
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Table3: Summary of water availability under each scenario

Water availability Ex”fgl‘_‘; Y | Very dry (GL) Dry (GL) Moderate (GL) | Near average (GL)  Wet (GL)

Sharing rules at end of Mag019 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1
Indicative water availability for 20120: NSW* 550 780 1,010 1370 2,090 2,920
Indicative water availability for201920: VIC* 1,130 1,750 2,200 2570 3,190 3,720
Indicative water availability for 20120: SAM* 1,070 1,300 1,530 1,700 1,850 1,850
- SA Dilution & Loss 696 696 696 696 696 696
- Divertible component 374 604 834 1,004 1,154 1,154
NSW assumed usa§e 355 390 520 750 1,240 1,420
Vic assumed usage 700 840 1,020 1,300 1,420 1,020
Forecast Minimum Reserve at end May 20D 0 0 0 0 110 550

End of seasomctive storage(highly dependent
on water use durin@019¢20)

A The indicative water availabilities in all scenarios of this table only assume the minimum guarante&) SeRiWyereRraseyfainflow assumptions do not increase in wetter scenarios).

*  As at end M&P19 an additiona2 GLwas available in South Australia's storage right.

* South Australian divertible component includes South Australian environmental allocation

& Does not include NSW or Vic environmental usage. For information on assumed environmental use, Tsg#eSgction 7.5 an

# Highly dependent on the magnitude and timing of potential inflows to Menindee Lakes

# \When the flow or prospective flow of the River Murray at the South Australian border is unable to be regulated, $outh Australe i ve t hese addi tional fl ows a

FmMZpnr FHZH N, FoZonn FoZfhnn FpZfnn FrZManr
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[/ System operations

7.1 Climate outlook

. dzNBldz 2F aSiS2NRf238Qa 0,rekaséd ofi KINB 9, ¥uggédisk Of A Y I {
above median rainfall is unlikely over the next three months. The outlook also suggests that
maximum temperatures are likely to be warntban averageover this period.

The BoM report that in the Pacific Ocean basin the El¢8dathern OscillatioENSO) indeixas
eased frormear ENifio thresholdsConversely, over the last few months the Indian Ocean Dipole
has steadily moved towards a positighase, with five of the six international climate models
surveyed by BoM indicating a positive 10D through the remainder of winter and spring 2019. The
BoM reporsthat a positive 10D often decreases wintgaring rainfall over southern Australia, which
encompasses the Murray catchment

As ofmid-July a number of fronts had delivered rainfall across the southern ranges resultiognie
wetting up of catchments. In response, stream flows in the upper Murray catchrhewmtsstarted to
improve, as histodally occurs in winteDespite this, gstem inflowsobservedn Junehaveremained

below the longterm average, althougtvell abovehistoricminimum levelsWithout follow up

rainfall inflowswill recede as occurred in 20189. MDBA will continue to reeiv and respond to

observed and forecast rain and streamflow to adjust system operations as required. Inflow
projections for operations planning will also be aided and refined by Bureau of Meteorology seasonal
streamflow outlooks to help narrow the range ldfely inflows as the year proceeds.

7.2 Significant operations

Significant operational assumptions and outlooks from each scenario are summaristulad.
Outlooks related to environmental water management for the six scenarios are discussed in
Section?.5.
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Table4: Summary of significant river operations under each scenario

Expected Bulk transfers Bulk transfers Bulk transfers Bulk transfers Bulk transfers
Dartmouth release | commenced in early | commenced in early | commenced in early | commenced in early commenced in early
above minimum June 2019Up to ~ June 2019Up to ~ June 2019Up to ~ June 2019Up to ~1,200 | June 2019Up to ~800
1,900GL of bulk 1,700 GL of bulk 1,500GL of bulk GL of bulk transfers at | GL of bulk transfers at
transfers across the transfers at rates of up| transfers at rates of up| rates of up ta8,000 rates of up t6,000
yearat flow rates of up | to 8,500 ML/day. to 8,000 ML/day. ML/day. ML/day.
to 8,500 ML/day.

Dartmouth storage Remains relatively

Reaches low levels Reaches lowmoderate

Transfers cease in
winter. Slight increase
to release during
summer and autumn
to meet lower Mitta
Mitta demands.

Higher storage levets

end May 2(0 ~670 GL(~15% levels~1000GL(~25% | Decreaset Decreaseto ~1,800 GL | Seady throughoutthe | 50~ ano,
-\ L ~1,300GL(-35% S water year and is )
capacity) in autumn capacity) in autumn L (~45% capacity) in capacity) expected
" 2 capacity) in autumn ~2400 GL(~60%
2020 with increased | 2020with , increased autumn2020 e over summer/autumn
2020 capacity) in autumn
chance of algal bloom | chance of algal bloom 2020 201920.

Hume storage Peaks nea®00GL in Peaks below 1,000 GL Peakselow1,150GL | Peaksiearl,600 Gln Peaks nea2,000GL in | Peaks near 850 GL in
winter. Reaches a low| in winter. Reachesa | in spring Reachesa | spring. Reaches alow | spring. Reacheslow | spring. Reaches
near B0 GL{5%) in | low near B0 GL (~5%)| low near400 GL near 400GL (45%) in near400GL (~5%) in | ~1,440GL(~-50%) in
autumn. in autumn. (~15%) in autumn. autumn. autumn autumn

Use of Goulburn 160 GL 200 GL 335 GL 420 GL 390 GL 200 GL

IVTAccount At the start of July 2019, it is expected that there will be araldiic 150 GL in the GoulburtV TAccount (from net trade out of the valley).

As occurred in 2018 and 2018.9, it is anticipated that large volumes of water will continue to be traded out of the valley if22OWBre information
on recentlVVTdeliverytrends is shown ifrigure4. The MDBA will liaise closely with the GoulbBnoken CMA and Goulbutvurray Water during the
2019¢20water year to adaptively manage tioallof IVTfrom the Goulburn system to meet irrigaih and environmental water demands along the River

Murray,and, where possibleprotectthe environmentahealth ofthe Goulburn River another waterways

Use of At the start of July 2019, a relatively small volume of watasavailable in the Murrumbidgee Valley Account. As such, all scenarios assum
Murrumbidgee call of IVT from the Murrumbidgee Valley Account in 2209f conditions change and water becomes available in the Murrumbidgee Valley
IVTAccount Account, water will be called by MBBhroughout the water year as required, typically between the months of December and March. If

conditions early in 2010 are dry, Murrumbidgee Valley Account water may be called earlier than December. If there are significant voli
trade to the Muray then the MDBA will liaise closely with NSW in regard to delivery rates and timing. Under these conditions, it istpassit
environmental water may be traded through the Murrumbidgee account and delivered at Balranald. In this event, the enviebtiradat
volume would be called immediately upon the water being traded in and so would have a zero net effect on total volumethhretiev

Murrumbidgee account.
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Operation of Weir | Possible operational | Possible operational | Possible operational | Possible operational | Possible flood Some flood

pools manipulations at all | manipulations at all | manipulations at all | manipuktions at all operations.Possible | operations.Possible

(see Section weirs. weirs. weirs. weirs. operational operational

7.4Error! manipulations at all | manipulations at all

Reference source weirs. weirs.

not found.

for details)

Lake V_|ctor|a Peaks in spring and | Peaks in spring and | Peaks in spring and | Approaches full supply SP'"mg m_Iate S_p||||ﬂg n

Operating Strategy : ! ! . . winter/spring. winter/spring.

doesnot fill, drawn does not fill, drawn | does not fill, drawn | in spring, drawn down

(LVOS) . . . : Reachegnd of Reaches end of

Cultural Heritage down to low levels in| down to low levels in| down to low levels in| to low levds in autumn season taraet by end season taraet by end
9¢ | autumn 2020 autumn 2020 autumn 2020 2020 Vo getby Moy getby

All scenarios: Operations will need to minimise the length of time that the Lake Victoria level is high. Lake leveld teilbaemnsistent with
the LVOS. Under wetter scenarios it may be possible to hold Lake Victoria at lower levels, if unrelguiatéal $outh Australia are persisting.

Lake Victoria Expected to require | Expected to require | Expected to require | Expected to require May require Able to be met.
250GL reserve at | additional release additional release additional release additional release from additional release
end May 202((see | from upper storages.| from upper storages.| from upper storages.| upper storages. Able t¢ from upper storages.

Section8.6) End of season May not be ableto | May not be ableto | be met. Able to be met.
reserve ulikely to be | be met. Expected be met. Expected
able to be met. MDBA request MDBArequa i a1

Expected MDBA adF 05SQa I L approval to waive
NEB Ij dzSa G a { waive reserve on the| reserve on the basis
approval to waive basis of conserving | of conserving water
reserve on the basis | water for 20-21. for 2020-21.

of conserving water

for 202021.
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7.3 Expected minimum flow rates

As part of drought operations between 2006 and 2010, the minimum flows and minimum river levels
were temporarily reduced at some locations to conserve watab(e5). During 201819 it isnot

expected that flows will need to be reduced below normal minimum targets unless there are
unforeseen or emergency circumstances. However, depending aerpatof rainfall, irrigation

demand, environmental watering and other circumstances, it is possible that demands may cause
periods of flow close to hormal minimum rates for extended periods in the River Murray system
upstream of the South Australian bonde

It should be noted that due to very low water resource in the Menindee Lakes, releases to the lower
Darling River have been ceased by NSW since February 2019, meaning normal minimum flows
downstream of Weir 32 are not currently occurrinthis situatia will continue until significant flows
from the northern Basin return along the Darling Riged reach Menindee Lakeat which time

NSW will begin the process ofstarting storage operations. See sect®id for more information.

Table5: Minimum flow rates at key locations

Standing procedure Normal Temporary
P minimum minimum between 20062010

Minimum release from Dartmouth Reservoir, 200ML/day 200 ML/day

Minimum release from Hume Reservoir 600 ML/day 400 ML/day

Minimum target flow at Doctors Point 1,200 ML/day 800 ML/day

Minimum release from Yarrawonga Weir 1,800 ML/day 1,500 ML/day

Minimum flow at Edward River offtake 100 ML/day 80 ML/day

Minimum flow at Gulpa River offtake 80 ML/day* 30 ML/day

Minimum release from Stevens Weir 150 ML/day 130 ML/day

Minimum river height at Swan Hill 0.6 m local gauge height 0.5 m local gauge height
Minimum River Murray contribution to 700 ML/day 700 ML/day

releasefrom Wentworth Weir

* On a trial basigntil 31 May 2022, the minimum flow target for the Gulpa Creek Offtake regulatorNtL8fay when the
river levels in the River Murray at Picnic Point allow, otherwise a flow resulting frolNNJ g2 y 3 2 SANR& f 26k YA
release target.

7.4Weir pool level manipulation

Manipulation of weir pool levels are implemented for a number of reasons including:

w accessing weir poevater resource to meet peaks in demand
W Mminimising evaporation rates
w storing water
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w facilitatingconstruction and maintenance programs

minimising bank erosion

w environmental benefits including the wetting and drying of adjacent wetlands and varying in
stream flow velocities.

e

Variations in weir pool levels are becoming an increasingly common feature of routine river
operations along the River Murray. If a weir pool needs to be raised or lowered outside its normal
operating range, then state agencies would be notified viavii®/G The public would be notified
through theRiver Murray Weekly Repaaind viamedia releasesvhere appropriate. Under higthow

or flood events, such as those observed during 20¥6 many structures may be inundated or
removed and, in such circumstances, the ability to undertake pool manipulations would be limited.

A number of weir pool level manipulations are planned fot200which are detailed ifTable6.
Thesemanipulation plansre current as of 1 June 281t is possible that these plans may be altered
or not pursied if low flow, high demand or other system supply risks arise

For the latest information on weir pool manipulations along the River Murray system upstream of
the South Australian border refer to the latest MDBAdia releaseand River Murray Weekly

Report For the latest information o8outh Australiamveir pool manipulations at Lockg8, refer to
the South Australian Department for Environment and Watebsiteand River Murray Flow Repart

Table6: Planned/potential weir pool manipulations in 2820

Planned/potential operations in 209¢20

Torrumbarry Weir Planned drawdown by up t60 cm during wintebefore returning to FSL (Full Supply

(Lock 26) Level) late Jul2019. Smilar operation possiblauring winter 2@0. Small variations in
level are possible over summer 20Fssible drawdown at other times of the year f
operational purposes.

Euston Weir (Lock 15)| Planned to be manipulated according to modelled natural flow cues* within the ran
of FSL to +78maboveFSlduring midwinter to mid-spring and FStb -50 cmbelow
FSlfrom mid-autumn to midwinter 2020 During peak demand months of December
January and February weir pool may be raised to +20 cm above FSL to guard aga
shortterm heatwave driven demand spikes.

Mildura Weir Expected to be varied within normal operating range.

(Lock 11)

Wentworth Weir Expected taemain aroundl0 cm above FSL to assist pumpers in the upper reache:
(Lock 10) the lower Darling arm of the Wentworth weir pool whilst little or no flows at Burtunc

on the Darling River.
Kulnine (Lock 9) Planned to be manipulated within the range-@b cm below FSL teSL.

Wangumma (Lock 8) | Planned to be manipulated according to modelled natural flow cues* within the ran
of FSL to +120 cm above FSL from-wiitter to end spring and FSL+610 cm below
FSL from summer onwards

Rufus River (Lock 7) | Planned to be manipulated according to modelled natural flow cues* within the ran
of FSL to +60 cabove FSfrom mid-winter to end spring anéSL te60 cmbelow FSL
from summer onwards
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Planned/potential operations in 209¢20

Murtho (Lock 65 Water level manipulations in 20120 include a potential raising by up tal2cm
Fo2@S b2NXYIE t22f [S@St FNBY ! dz3dzad (
''YRSNI I Wy SENI @SN 3SQ a O%o¢m atwdve NokmallRgol

Level $ proposed to be undertaken from July to October. Water level manipulations
O2y2dzy QiiA2y SAGK 2LISNIGA2Y 2F (KS [/ Kz
scenario.

Paringa (Lock )5 Planning is underway to undertake a potentiddGcm raising above Normal Pool Lev:
commencing in July or August 2019 for up 6 thonths depending on flow
conditions.

Bookpurnong (Lock 4)| No plans for weir pool manipulation in 2029.

Overland Corer 2 GSNJ £ S@St YIFyALWzZ I GA2ya NS 06SAy3 L

(Lock 3* in 201920. They include a raising by up t88cm above Normal Pool Level from July
to September, followed by a small lowering by up fil® cm below NormaPool Level
in October. Any manipulation would only occur if the QSA remained at or above
20000ML/day for the proposed duration of the event. The proposed drawdown
would assist with removing salt from connected waterbodiesh as Lake Bonney
This is digh risk weir pool where changes in the weir pool level has the potential tc
result in a large export of salt from the connected saline waterbodies to the River
Channel. Any action at Lock 3 will consider the Basin Plan water quality targets
downstream ad will only occur under conditions where flows sufficient to dilute the
exported salt and push it out to sea are available.

Waikerie (Lock ¥ Planning is underway to undertake a potentidd2cm raising above Normal Pool Lev:
commencing July or Augu®019 for up to 4 5 months depending on flow conditions.

Blanchetown (Lock 1) | There are no plans to undertake a weir pool manipulation in this weir pool during
2019-20.

* Manipulations according to modelled natural flow cues are planned to be cordiatieocks 15, 8 and 7 in ZxP0.
Based on longerm average monthly inflows, modelled natural flow cues would likely result in these weir pools being
raised in winter/spring then lowered in late summer/autumn.

#No South Australian weir podf | Yy A Lddzf G A2y & | N8B LINRPLRASR dzy RSNJ 6 KS WSEGN
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7.5 Delivering environmental water

Similar to the inclusion of assumptions for consumptive demandsAtBSincludes assumptions on
expected environmental watérg activities. These assumptions are based on preliminary
consultation with the Commonwealth arffiate environmental water holder€EWHSs)through the
Southern Connected Basin Environmental Watering Committee (SCB&EWG)y environmental
water may be useth 2019-20. The planned use of environmental entitlemeistsesponsive to the
conditions that actually take placdepending on how the season progresdesy influencing factors
includethe volume of water held biffWHsthe effects of local climatic arfdydrological conditions
and observed ecological responses to environmental watering ac#asuch thessumedocation
timing, magnitude, duration and volume whter available for environmentalsage differs between
the scenari@ presented in this outloolnd actual usage wiiary further from these assumptions as
plans are reviewed and updated

In valleys with littleenvironmental water available for delivery such as the Murrumbidgese in
201920 will aim toavoid irreversite impactson species, vegetation communities and important
sites, and managrisks to water quality. In valleys with highaylumes of environmental water
available for deliveryi.e. the Murray and Goulburm environmental usage will look to maintain and
improve environmental condition.

The assumptions included in thlA®©Oaddress watering activities that require the release of large
volumes of water from storage. Smaller parcels of environmental water are also expected to be used
in 2009¢20; howevermanyof these actionsre not described in thisOOas these do not have a

material impact on overall river operatioasid in many cases, plans to undertake these events

remain relatively uncertain

Actual environmental water use will not necessarily matchabsumed use in these scenarios.
Rather, the scenarios provide an indication of what may occur based on current planning. Further
information, plans and latest news on environmental water us20if9-20is available from the
websites of theVictorian Environmental Water Holdg€ommonwealth Environmental Water Office
and theNSW Office of Environment and Heritage

Table7 provides outlooks related to environmental water management for the six different scenarios
of thisAOQ with further information on key actions outlined below.

7.5.1 Release of environmental watéhom Hume
Reservoir

In 2019¢20, under all scenarios gsiificant volumes of environmental water are expected to be
released from Hume Reservoir, with additional contributions from the Goulburn system and possibly
the Murrumbidgee Riveunder some scenar® The volumes of Humenvironmentalreleases

assumed in thi®OOrange fromaround220D[ A Y (i KEENBVS ESdNEyERINGL & the
Wet(scenario (see
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Table7). These releases would, where possible, follow a similar pattern to natural inflows (otherwise
1y26y I a Wi NI, grinfredporSet@riatral ffofv thieshdaid triggers

Theassumed volumes cover a variety of watering actioefuding:

T minimum flow requirements downstream of Yarrawonga

1 in-channel flow variatiomguided bymodelled natural flows

1 in-channelflows through creeks and low lying wetlands in BarAvillewa Forest

1 abovechannel lowlevelinundation of BarmaiMillewa forest

1 environmental outcomesalong the entire River Murragystemall the way from Yarrawonga
Weirto the Coorong and Murray Mouth in South Australia

¢tKS WSEGNBYS RNtButhel Wdteding of BarmialiNe®aForesgind a small above
channel wateing during winter In addition to inchannel watering, all other cases assulager

volume winter-spring(and in some casesarly summeyabovechannel watering of Barmaklillewa
Forest.More information on these two actions are providedSection7.5.2 The release of
environmental entitlement from Hume is assumedgenerallyincrease withwetter inflow

scenaria. This occurs due to more water being available to release, and natural flow conditions
becoming more aligned with larger volume and longer duration environmental watering deliveries.
However, this occurs only to a point, becauséhie wetter scenariosthere may, at times, be limited
opportunity to release environmental water due to very higiregulatedflow ratesthat achieve the
watering objectives on their own, whilst also limiting capacity for additional water to be released

As in recent years, emainmental water may be released to fill in gaps between high flow events, to
manipulaterecession ratefor increasedenvironmental benefitto promote successful waterbird
breeding and to provide flow variability to assist fish migration and spawninge $arironmental
water may also be used to dilute blackwater (where low oxygen levels affetieiam biota), if it
occurs.

Environmental water released from Hume Reservoir is expected to be used at multiple sites as it
flows down the river system. For arple, water released from Hume may be used to increase the
flow into Gunbower Forest. Accounted return flows from Gunbower to the Murray might then be
pumped into Lake Wallawalla, with the remainder then contributing to higher flows into South
Australia.The approvednethod of releasing and accounting for environmemtéase from Hume
Reservoir is outlined ithe MDBA Objective & Outcomeslocument

7.5.2 BarmahMillewa Forest

There are two potential environmental watering events proposedBarmahMillewa Forest in
201920. The first involves providing environmental water througtgetedforest regulatorsvhen

the flow ratein the Murray through BarmakMillewa Forest remains less than channel capacity. This
WIOK | yattdr i©expected to be carried omtall scenariosn both the NSW and Victoria side to
enable watering of crucial wetland and creek refuges infthests. Starting irearly Julythis event is
expected toceasein December, or when flows through the forests increase above chaapelcity.
The additional water used by this action is accounted as use by EWHSs.
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The secondype ofwateringevent in BarmafMillewa Foresis whenthe flow ratethrough the
BarmahMillewa Forest increasesbove channetapacity This¥ | 6-D@& By y St Qeqdiresii S NA y 3
more of theforest regulatordo be opened to maintain the water level at Picnic Point below 2.6 m
andresulisin low-level inundation of the foresW! 6 H®$ y y St QypigallydoBshieg 3

much higher volume of environmental watérk I yO KW Yy S & a larQei éxnf &f lovying
floodplain isinundated In this operating® dzii f 2 2 10 KW lyoy25@ Shaséeet &gt all
OF aS4a SEOS LiwhardeibanbSivvsintdNEBaaiMillewa Forest iexpected either
naturally or as a result afeliberate environmental water deliveriethe forest regulators will be
opened to allow passage of watas per standargractice In these scenarios, natural overbank
flows through the forest may be supplemented by extending with environmental water releases
in other years, it is expected that any environmental flows will mainly focus on maintairticglcri
flows afternatural inflowpeaks, providing flow pulses to assist fish spawning and migration,
implementing a gradual recession of flows to minimise bank slumping and allowing waterbirds to
complete breeding cycles (see Secti.2for further information).
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Table7: Significant environmental operations assumed and potential water quaditgiderations under each scenario

Environmentalwater
assumptionsor
environmental
attribute

Assumed
environmental water
release from Hume
Assumed
environmental water
release from
tributaries

Volume of
environmental
entitlement water
assumed to be
delivered over the SA
border (including
Hume release and
environmental inflow
from upstream
tributaries)
Overbank flows and
flooding

Extreme dry

~220GL

Goulburn River
~220GL
Murrumbidgee
River

~0GL

~540 GL

In channel flows

Very dry

~470GL

Goulburn River
~240 GL
Murrumbidgee River
~0 GL

~720 GL

Regulated irchannel
flows for most of
year withanticipated
abovechannel low
level environmental
watering of Barmah
Millewa and Werai
forestsin
winter/spring.

Moderate Near average
~470 GL ~500GL ~540GL ~570 GL
Goulburn River Goulburn River Goulburn River Goulburn River
~250 GL ~280 GL ~310GL ~50GL
Murrumbidgee River | Murrumbidgee River | Murrumbidgee River | Murrumbidgee River
~0GL ~0 GL ~50GL ~100GL
~730 GL ~740GL ~900 GL ~700 GL
Chance ofmodest Chance ofnatural Likely overbaniiows Extensive and
natural overbank overbank flows ir into central Murray prolonged overbank
flow into central central Murray forests and other parts| flows along large
Murray forests forests.Regulated in | of the River Murray sections of River
Regulated irchannel | channel flows for system Environmental | Murray system
flows for most of most of year with delivery anticipated Environmental delivery
year with anticipated | anticipated above following higher anticipated following
abovechannel low channel low level natural flows. higher natural flows.
level environmental | environmental Anticipated above Anticipated above
watering of Barmah | watering of Barmah | channel low level channel low level
Millewa and Werai Millewa and Werai | environmental environmental watering
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Environmentalwater
assumptionsor

. Extreme dry Very dry Dry Moderate Near average Wet
environmental
attribute
forests in forests in watering of Barmah of BarmahMillewa and
winter/spring. winter/spring. Millewa and Werai Weraiforests in
forests in winter/spring.Possible
winter/spring. managedChowilla
watering action.

Lower Lakes Drought Droughtemergency | Droughtemergency | Water levels will be managed to target above 0.5 m AHD (see S&c8pn
emergency management management Barrage releases to the sea are planned to target native fish outcomes
management frameworkunlikely frameworkunlikely provide for native bird populations and manage salinity levels in the
frameworklikely Coorong. Lake levels will be targeted to remain within the range 0.50 &

0.85 m AHD where possible and to vary in accordance with prevailing
conditions, environmental objectives and to manage risks to water acc

and security.
River salinity Environmental entitlement holders may assess salinity risks of watering activities and, if required, use additional emv@&onater to boost
dilution.
South Australian Potential for water quality problems from acid drainage during summer and autumn if fl{ Sufficient dilution from unregulated flow is likely
Lower Murray to SA is close to or less than tEetitlement Fow and when the flow over Lock 1 is less the to prevent most water quality issues associated
Irrigation Area 2,500ML/dayfor a sustained perio@arget based on current SA modetiin with acid drainage. However potential water
(LMRIA) Acid Drainage quality problems during summer and autumn
remain due to increased chances of lower flow
conditions.
Lowdissolved oxygen | Potential forsmallblackwater evenfrom localisechighinflows mobilising carbonincreased | Potential for significant blackwater event with
potential for localisedow dissolved oxygen levels from low flows and high water very low dissolved oxygen levalae to overbank
temperatures. flows mobilising carbonThe MDBA may €o

ordinate environmental water releases where
possible to provide dilution.
Chance of bluggreen | There is always a chance of bigeeen algablooms forming somewhere along the River Murray system. Algal blooms generally form during
algal blooms along summer and persist into autumn and have been observed in both high flow and low flow Memesextensive bloomalong the river and in the
river storageshave been bserved more often during dry yeandhen temperatures are high, river flows azenstantand when headwater storage
levels are relatively lowif the current BoM outlook of reduced rainfall and higher temperatures evengjditen therewill be a heightend
chance of bluggreen algal blooms for the coming season.
WAOGSNI adzNNI & hLISNIrdAz2ya YIe 6S FofS G2 Faarald Ay RAasIDNEvAyy I |
feasible, particularly when water is scarce.
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Environmentalwater
mptionsor
assumptionso Extreme dry Very dry Dry Moderate Near average Wet
environmental
attribute

Chance ofveir pool Risk of weir pool stratification increases under sustained high temperatures, particular weather scenarios arfidwsare low River Murray

stratification Operations willmonitor River Murray weir pools, particularly when high risk conditions may eventuate.
River Murray Operations may be able to assiseimixingstratified weir poolsby varyingweir pool levelsog A 1t K WLJdzf 8 SRQ T

not always feasible, padularly when water is scarce.
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7.5.3 Environmental inflows from the Goulburn River

As has been the case in recent years, significant environmental inflows from the Gosyistemare

again expected in 2@t20. Environmental inflow$rom the Goulburn River are assumed for all

scenarios with a large portion of the inflows delivered throughout the year in the form of elevated

0lasS FTft2sa o6A0GK G NBSIG S RchahfeNyEekSvis)Xin wintefiositig. LIS NR& 2 R
Smallervolumes of environmental water are also expected to enter the River Murray from lower

Broken Creek and the Campaspe River throughout the year.

ThisAOOassumes volumes of environmental water randirgn ~220¢310 GLin the WxtremeR NE Q

03/ SW NJ | Dhatibsdafidarourin D[ dzy RSNJ I UYordsystem soyiskdingsg O & S
negate the need oimpede deliverabilityUnder the current operational arrangements with each

State and consistent with the Basin Plan obligations, it is expected tharthionmental water will

move through the system for reuse at sites within Victoria such as Gunbower Hdatsth Lakes

and Lake Wallawalla, and to South Australia for use at Chowilla, the Lowerthakésprong and

the Murray Mouth.

There may be tiras when delivery of environmental water in the Goulburn system is constrained by
the operational need to call water from the GoulbukiTaccount. Where possible the call on the IVT
water will be shaped to help achieve environmental objectives in the Goullnd Campaspe Rivers

and lower Broken Creek. @odination of the delivery of IVT account water with environmental and
operational flows will be undertaken by the MDBA River Operations staff alongside Gelbtnay
Water, Goulburn Broken Catchment Magement Authority and relevarEWHs Information on the
delivery of IVT account water to the Murray will be provided to the public via the MDBA River Murray
OperationsWeekly Reporand the GoulburAMurray Waterwebsiteas delivery arrangements are
implemented.

It should also be noted thah 2017-18 and2018-19, the delivery of very large volumes of @aurn
IVT account wateduringpeak summer periodsesulted inflow ratesin the lower GoulburrRiver
that that were higher thamrates that areseasonally desirabl@dhe GoulburABroken Catchment
Management Authority advisehat thisled to some environmatal degradation of the lower
Goulburn.

Thereremainsa real riskhat large volumes of Goulburn IVT delivery will again resulhgeasondy
high flows in2019-20, particularly ind K¥2 RS NI #§ S | INY Rcendriddasivate availability
improvements create increased Murray valley demand and warrant increasetelivéries The

Wy SENI I SN 3SQ OFaS |aadzySa |y Lx¢ OFff FNBY (KS
of 420GL, which is similar to the total Yome of Goulburn IVT delivered during 261€ This may
result in flows at times, being at higher rates than those preferrecebhyironmental managerg.o
minimise the risk of further environmental damage in the lower Goulburn River, the MDBA and
GoulburnMurray Water will continue to review conditions as the year progresses and investigate
opportunity to reduce unseasonglhigh flows fromGoulburn IVT delivery without impacting on
delivery or resource securityn the Murray Victoria is currently reviewg its Goulburn to Murray
trade rule toensureit appropriately allows trade to the extent the water can be delivereihout
creatingadverse impacts to the environment or other entittement holders.
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7.5.4 Environmental inflows from the Murrumbidgee River

Giwen thecurrentlow water availability in the Murrumbidgee valle%QOincludes no environmental
AyTFi2a FNRBY GKS adzZNNHzYoAR3ISS wABSNI Alytheset £ & OSy I
two wetter scenariossignificant inflow improvementare assmed tolead toresource

improvement enabling environmental water to be delivered to the MurrBpvironmental inflow to

the Murray of around 50 GL and 1@Q, respectively, is assumed in the two cases as part of a

longitudinal connectivity everdlong tre Murrumbidgee River and into the River Murffay the

benefit of native fish.

7.5.5 Gunbower Creek and Gunbower Forest

The Gunbower Forest, on the River Murray floodplain downstream of Echuca, is an important river
red gum wetland complex. Environmental watande delivered along the length of Gunbower
Creek for fish outcomes, ammén also beliverted from Gunbower Creek into the forest floodplain
when desired Some water from the forest watering events returns back to Gunbower Creek before
re-joining the River Murray near Koondrook township.

Flows through Gunbower Creek are expected to be provided throughout the year in all scenarios. Of
the total flow throughthe creek, the neenvironmentaluse is expected to beear 20 GL

Under all scenarigdess than 15 GL is anticipated to be used for wetland watering actionswrith
return flows to the Murray. This is relatively low compared to étrmost60 GL of envbnmental
water that entered the forest in 20189. The majority of environmental usageanticipated in
winter and early spring.

Q)¢
(0p))
N

C2NJ Y2NB AYyF2NXIGA2Y YR GKS tFdSad dzalRIGSax
webpage forGunbower Creek and Forest

7.5.6 Koondrook Perricoota Forest

The environmental works at Koondragikerricoota Forest provide an opportunity for water to be
diverted into the upstream end dhe KoondrookPerricoota State ForestWater can then either be
held in the forest or allowed to flodhrough the forest into the Wakool River system. Structures
located within the forest allow for some water to be returned directly to the River Muairady
Wakool systembut mainlyduring very large watering events.

Although environmental water holder plans are yet to be confirmaig AOQincludes a 30 GL
environmentalwatering of the forestini KS W@S NE R NE enari@sdutingASigudand @S NI 3 S ¢
September Much of this volume is expected to come from returns flow from the watering of

BarmahMillewa Forest.

7.5.7 Watering of Hattah Lakes

Following a drying phase in 2018, some avironmental wateringpf Hattah Lakess planned in

2019¢20 during springnd autumn! NRdzy R on D[ 2F SY@ANRYYSydl f Lidzy
G2 WySI N I @S Niura $ifdwsssanted t8 oceuhiniviinggyLINA y 3 Ay (GKS WwWgSi
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For more information and the latest updates see the Victorian Environmentdl %/&lJ | 2 f RS N &
webpage foHattah Lakes

7.5.8 Watering in the LindsaWallpollaMulcra

LindsagWallpolla and Mulcra Islands are comprised of three adjacent anabrancimsyist&orthwest
Victoria.In 2019¢20 under dry scenarigssmall scale waterinduring spring and autumis planned to
focus on base flows, small wetlands and providinrghannel freshes, with less than 4 GL assumed to
be used

INGKS WY2RSNIA@SN 20 tHeaSByl dkkge ficteases to near 9 GL as additional
wetlands are planned to be wateratliring winter and sprindg Y RS NJ | 8sgufhéd@ag® | a S >
falls to 3 GL as higher natural flows reduce the need to use environmental water.

ForY2NB Ay F2NX¥IFGA2Y FyR GKS f13GdSad dzRIFIGSa ass
for LindsayWallpolla Islands

7.5.9 Watering ofthe lower Darling and Great Darling

Anabranch

As at 1 June 2@®] the total volume stored in Menindee Lakes is 1§18k capacity)WaterNSWhas
implemented drought measures in accordance with thewer DarlincgAnnual Operation®lan This
included 201819releawsto the lower Darling River at rates below normal minimums in otde
conservdocalwater supply Eventually, the sustained lack of inflswo the lakesesulted in
WaterNSW ceasing release at WeiriBZFebruary 2019Releaseare not expected tsecommence
until inflowsto Menindeelakes occurTo extend the supplyfestock and domestic and high security
supplies to some lower Darling customeargaterNSWinstalled four temporary block banks across
the lower Darling upstream of Pooncarie at Court Nareen and Karoola, below Pooncarie near
Jamesville and below Burtundy areAshvaleWhilst these block banks are in place, inflows to the
River Murray from the lower DarlinRiver will be negligible.

Should inflows improve over 2044, the decision to remove the block banks and make increased
releases will be made by WaterSMDBA is unable to order water for the Murray valleyil the
volume stored in the Menindee Lake exceeds 640 GL.

Giventhe current lack of water resource the MenindeeLakesno environmental watering actions
are envisaged undeany scenarios in thisutlook. If water resource in Menindee Lakes improves
significantly, EWHs may plan to use environmental water in the lower D&y

Whilst the storage volume in Menindee lakes remains below 640 Gdrgdawation of the delivery of
environmental and perational flows will be undertaken by WaterNSW with DPI Water, local
environmental managers arfeWHsIf inflows are sufficient to return the storage volume above 640
GL, MDBA River Operations staff will also work with these agenciesoidlioate releass of
operational water to meet River Murray system requirements and benefit the ecology of the lower
Darling River.
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Environmental watetthat reacheghe River Murraymay contribute to environmental flows into
South Australia.

For more information, see thSW Office of Environment and Heritage websité/bnray and
lower Darling watering prioritieand theCommonwealth Environmental Water Office website on
lower MurrayDarling water use

7.5.10 Environmental water delivered to South Australia

Significant volumes of environmental water are assumed to be delivered across the South Australian
border in each of the scenaripsesented irthis operatingoutlook, rangingromsn D[ Ay (KS WSE
RNE Q (D@GLYYS HIANKISNIW sgeBdxid $e:S Q

Table7). This environmental watgerovides multiple benefits upstream of the border through

connecting the River Murray to wetlands and floodplains prior to arriving at the South Australian border
andis expected to comprise of water originating from Hureleases (see Sectigib.J), return flows

from the Goulburn and Campaspgstems (see $ton 7.5.3, andwould be further boosted by
environmental flows fronthe Murrumbidgee Riveshould these occuisee Sectio7.5.4). These volumes
are considered to be in addition to approximat280 Glof South Australian entitlements owned by
EWHsshould 100% allocation be reachéids possible thapart ofthis water may be traded for use
elsewhere in the southern connected Badihiswater and other environmental water may also be
delivered across the South Australian border using trade mechanisms. Further detail on the assumed
pattern of this environmental water delivery to South Australiddscribed in Sectio8.8.

Depending on the pattern and timing of delivery, enmireental water delivered across the South
Australian border may target environmental outcomes in the River Murray channel, at Chowilla
floodplain at other lower Murray floodplain sites, atite Lower Lakes and the Coorong

Management of flows and water lels from the South Australia Border to the Murray Mouth is the
responsibility of the South Australian Department for Environment and Water (DEW) in collaboration
with SA Water. DEW, in exercising their responsibilities takes account of system and otber adv
provided by the MDBA and any arrangements agreed between the Commonwealth Environmental
Water Office and DEW on the use and deliverBfWHenvironmental entitlementsAll

environmental water use is accounted in South Australia and is actively matageslide for

improved ecological and environmental outcomes.

7.5.11 Watering via Chowilla works

Ly +Fff OFrasSa SEOSLI woSGQs LizYLAYy3I (2 LINAZ2ZNRGE 68
GKFy wmn D[ 27F Sy @ANRy Y siyChdwila wateridgdskfcted déliveligS Wo S Q
approximately 150 GL of environmental water on the back of natural high flow across the South

Australian borderf-or more information and the latest updates see theuth Australian Department

for Environment and Water wetlandgebsite.
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7.6 Capacity considerations

7.6.1 Delivering water up tolte Barmah Choke capacity

There are a number of physical constraints in [tieer Murraysystem that can affect operations.
One of these is theaturalconstriction of theRiver Murray through the Barmah and Millewa forests
This is generally referred tesahe Barmah Choke (Choke), howeités actuallymade up of three

key flow constriction points: the Tocumwal Choke, the Barmah Choke and the Edward Choke.
Together, they restrict the channel capacity of the River Murray through this section to
approximatly 7,000 ML/daywhich isestimated as the flow in the rivext Picnic Pointvhen the

water levelisat 2.6 mlocal height

The release from Yarrawon§fdeir that delivers 2.6 m at Picnic Point vargging the year and
between years and is dependent dlow rates through Edwar&iverand GulpaCreekofftakes(the
offtakes thatpass a proportion of théow via the EdwardVakool anabranch systenregulator
settings of Barmah and Millewa forestsjvate diversions in the Yarrawonga to Barmah readhef
Murray; andoutfallsfrom the Yarrawonga Main Chanredcapeback into the River Murray
(managed by GoulburMurray Water).

Assuming the Edward and Gulpa offtakes are near the maximum regulatedaatesibined flow of
approximately 1,800 ML/dayjorest regulators are closedhere is some private diversion and some
outfall from Yarrawonga Main Canalrelease downstream of Yarrawongf9,500ML/dayresults in

a water level of close to 21 at Picnic Point. This release rate is often used asxygoo the

capacity of theiver through theChoke including the component that flows via the Edwakthkool
system If less water is taken by privatiivertersin upstream reachesas waghe casen 201819,

then a releas®f about9,000 ML/dayfrom YarawongaWeir could give rise to 2.6 m at Picnic Point.

The channel constraintaused by the Chokmeans that if more than 9,009,500 ML/day of water is
required downstream in the Murrafwith forest regulators closedjt needs to be sourced from
tributary inflows downstream of the Choke (i.e. the lower Darling, Goulburn or Murrumbidgee), from
Victorian and New South Wales irrigation escapes ¥agawonga Main Channel escapes to Broken
Creek andMurray Irrigation Limited infrastructuraghat bypass the Kbke, ordelivered at higher

rates through the Choke with targeted forest regulators open to accommodate the additional flow.

7.6.2 Delivering water at rates aboube capacity of the
Barmah Choke

Opening of the Barmahlillewa Forest regulators allows more water to be released from
Yarrawonga withouexceeding 2.6 mat Picnic Point. This is becaismmewater is now moving
throughthe forest

Targeting flow rates above channel capatliisough theChoketo deliver more watedownstreamis
permitted, up to acertainleveland times of yegrunder the agreed®bjectives and Outcoss for
River Operations in the River Murray Sy<i#vaximum regulated flow limits to be targeted when
making regulatd releases from headworks storages are also set out for a number of other
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locations). However these higher flow ratealsoresult inanincreasein conveyancdossesand are
therefore only targetedccasionallyywhen the combination of demand and inflow conditions
affecting the systenmearsthey are unavoidablé/Nhenthese overbank flowgriven by operational
needssuch as meeting downstream demanagcur the increase in the conveyance loss is borne by
the states.

However, vihen overbanKlow events aretargetedat the request of EWHshe increase in loss from
the environmental water iaccouned as a usef EWH atitlements. In this instance, the water
resource of other entitlement holders is not affectby the increased loss.

All overbank events (operational &WHdriven)are planned to occuat timeswhen inundation of
the BarmahMillewa Forest is ecologicaliesiredand in accordance with the Objectives and
Outcomes

As with any year, overbarilow in 201920 may alscoccurdue tonatural high inflow events from
the Ovens and KiewRlivers, the two main tributaries that flow into the Murray downstream of
HumeReservoir

7.6.3 Capacity considerations in the Goulbwystem

Flow constraints also exist in the Goulburn Systenal, thesdimit the maximum daily call on water

from the GoulburnVVTaccount.The maximum regulated capacity the lower Goulburn ia flow of
9,000ML/day, which is well above rates normally required when delivering Goulburn IVT. ildWvs

flows are generally maintained below 3,000 ML/day downstream of Goulburn Weir whenever
possible to reduce environmentahd irrigator pump access issudgT may be delivered as part of

an environmental flow pulsto target a higher rate of flowAnally, under very high demand

conditions in the Goulburn Irrigation Areas, it may at times be difficult to achieve high IVT flow rates
due to the amount of wateneeded to meet Goulburn system demands and capacity limitations
upstream of Goulburn Weir.

Under low inflow years when substantial demand exists downstream of the Choke, as occurred in
201819, prolonged flow rates at or above Choke capacity arsfainedGoulburn IV Teliverycan
be required.For more information on the managemeanddelivery of Goulburn IVT see sectidi2.

7.6.4 If demand exceeds capacity?

If demands irthe mid and lower Murray system are higher than the channel capacity available to

deliver this water, then a system wide shortfall could arise. That is, demands may become greater

GKFyYy GKS @2ftdzyS 27F 41 G§SNI I @I At Waief ifay Beyedutdd Sn NRA @S NJ
operating the River Murray system, MDBA assesses channel capacity riskdandequired

mitigates the risks by implementing appropriate actions to increase the chances that demands will be
supplied. Such actions include:

1 Prepaing and reviewing this operatirmutlook

1 Managing theBarmah Choke trade restriction

1 Reviewing forecast demands

1 Reviewing weather and tributary inflow forecasts
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1 Reviewing minimum flow targets and storage targets in Lake Victoria under a range of
scenarios

1 Use of Choke bypasses (Broken Creek and Mulwala Canal)

1 Arranging delivery of IVT water from tributaries downstream of the Choke

1 Drawing on weir pool or midiver storages to meet periods of peak demand

The MDBA is currently working with the partner goveemts to better understand system capacity
risksand the factors driving changErom this workthe MDBA and partner governments will
develop and assesgppropriate management responses

7.6.5 Barmah Choke trade restriction

The Barmah Choke trade restriction is an important tool for assisting with managing pressure on the
Barmah Choke. Theettrade of allocations from above the Barmah Choke to downstream is not
permitted. This means that trade from above to below the Bar@albkeis only permitted when

there has been sufficient matching trade from below to above the Barmah Choke. Without this trade
restriction,larger volumes of water could be traded downstrettmat unacceptably increase the risk

of capacity shortfalls

TheMDBA is authorised to temporarily relax this trade restriction, but has previously only done so
under exceptional circumstances and when there was a low risk of affecting the delivery of water to
meet downstream demandnd following consultation with thetates.

Each of the six scenarios of t®C0Oconsiders the key drivers of water delivery through the Barmah
Choke including:

current storage levels

potential future inflows

potential futuredemandsg(including South Australian Entitlemeraind system loss

the availability of water downstream of the Choke including in Menindee Lakes and from IVT
delivery from the Murrumbidgee and Goulburn Valleys

1 end of season reserve requirements in Lake Victoria.

= =4 —a -

Asflows are likely to be nearthannel capcity through he Barmah Choki®r prolongedperiods

under all scenarigghe default restriction on trade across the Choke will remain in place. Exceptional
circumstances that wouldecessitate liftinghe restriction may include aeven drier scenario than
contemplatedin the AOO (e.g. approaching the driest year in the historic reeund total flows

are unlikely to impact channel capacity limitations.

The MDBA and th&/LWGwill consider the issue of trade across the Choke if exceptional
circumstances occur that mighllow the relaxation of the restrictiorzurther information on the

trade rule and the latest information on the current capacity to trade across the Choke can be found
on the MDBA website
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7.6.6 Capacity atlook for 201920

Looking aheatb 201920, there is a considerably lower likelihood, compared with 209 8that

high regulated flows at rates above Choke capacity will be reqtiretket system demandd his is

based on the assumption that significant volumes of water will be delivered around the Choke using
adzZNNJ @ LNNAIFGAZ2Y [AYAGSRQA AYTNI &l ttg&édtolS >~ | yR
the Goulburn Valleyo supply the Murray downstream of the Cholte addition, with lower volumes

of water carried over into 20190, KA & @& S staxibgivatdr eso&délavailabilignd the

current drier outlook, lower demands are more likely compared with 2098

Under most scenariogoperational flowswill, at times, be neathe Barmah Choke channel capacity

Depending on the scenario, near channel capacity flow rates could be redoirextended periods

(i.e. depending on the scenario, from around July 2019 teckl@®0).ly G KS WY2RSNI G6SQ Ol
record volume of Goulburn IVT watesirfiilar to the volume deliveresh 201819)is assumed

ThisAOOhas identified that transfers at rates that exceed the Choke capacity may be required under

0KS KAIKSHNI WSIVYBYMNR WFYQ aO0Sy |l NR 2 thisgoRd swegoSibe 1§ SQ a o
AY I WRNEQ &aO0SYyINAR2 AT f2aasa NP airAayArAfTalolyidfte
@2t dzyYS (NI ya T SonlbideblysHalBraniatlofér fas dodmpared with transfers in

201819.

Whilst transfers at rates above channel capacity through the Choke are unlikely from an operational
perspective in 20120, environmental water holders are planning for a spring watering event. More
information on eyected flows through this reach are discussed in sectiér2

7.7 Snowy Mountains Scheme

Each year Snowy Hydro Limited (SHL) has an obligation to release water to the Murray and
Murrumbidgee catchments. Releases to the Murray catchnfepstream of Hume Reservoaje
shared and accounted as outlined in Schedule F of the Megibasfing Basin greement. Releases to
the Murrumbidgee catchmerdo not flow intothe River Murray8ystem andare not included in this
AOQ

The minimum release obligation to the Murray from the Snowy, termed the Required Annual Release
(RAR), is prescribed in the Snowy Water Licence (SWL). The RAR is a calculated nuvalbiesthat
within and between years. In wetter years the RAR can beghsas around 1,000 GL (1,062 GL less

the water savings made to provide for environmental flows on the Murray and Snowy Rivers). In
drier years the RAR can be considerably less.

In 201819, the Murray RAR increased from an opening value of 358 GL on 10M&yo2a closing
value of 715 Gban 30 ApriR019(noting the Snowy water year is from 1 May to 30 Aphil01819

the increase in the RAR wdse to improvements in Snowy system inflows experienced as the year
progressed.

Each year SHL maljoose torelease water in addition to the RARhefirst additional releases are
WwCf SEQ NUB tabcbuntBgofIhis wafaRsetibét B the SWitreats itas an advance release of
GKS F2fft20Ay3 eThe aldvad Flex isa miiintink 200 GL ar@figr years the
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allowed Flex volumes can be significantly mdrkeere are multiple reasons why SHL may choose to
release more than the RARcluding tomanage high Snowy storage levedsid generating
hydroelectricity. There are no limits on the withyear timing of these releases and they can be of
substantial volumes. For example, in 208 SHL released a total of 914 GL into the Murray System
of which 715 GL was the RAR and the remaining 199 GL was additmmaleases.

For 201920, the opening RR as of 1 May 2019 wasound 140GL, which is assumedor

conservatismin assessig the volumeand state share of water resourddowever, n considering
possibleoperationalscenariosand thelikelytransfer and storage of water through the systethis

AOOhas assumed, consistent with recent trenttgt the RAR will increase as the year progresses

and SHL are likely telease a total volume in egss of the opening 20320 RARIn this regard, lte
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8 Senario graphs
8.1 Dartmouth Reservolir

Dartmouth Reservoir is the River Murray System drought reserve. As such, in wet years when inflows
to the system are high, little water is releasiedm Dartmouth. In dry years, as experienced in 2018

19, largebulk transérs of water from Dartmouth Reservoir to Hume Resenase made In 201819
approximatelyl,200 GL of water was transferred from Dartmouth Reservoir to Hume Resrvoir
enable sufficient volume in Hume to meet downstream system demdratge transferssoupled

with relatively low inflows (7 lowest Dartmouth inflow year since dam completion in 1979),

decreased the Démouth storage volumdrom an August volumaear3,460GL (~90% capacity) to

below 2,450GL in March 201Before modest inflows increasdte storage volume to 2,477 GL (64%
capacity) as at 1 June 2019.

When transfers were not taking place during the months of June, July, March and April, small
releases were made to supply downstream demand in the Mitta Mitta valley and provide for riparian
and instream needs. AGL ¢ K2 2 LISNJI ( S -eleétrfs power ¥t@ianilso delRas®d about

10 GL of entitlement release fadditionalelectricity generation during 20189.

Key considerations when operating Dartmouth Reservoir are the holdiresefvwes for later
potentially droughtyears and planningfor the transfers of waterto remainwithin the channel
capacity of thdower Mitta Mitta River.

Based on the storage level on 1 J&84.9 an indicative storage volume and releases for Dartmouth
Reservoir under the six scenarios are showhigure6 and

. ExrEME A1y SCENANO Wet SCEnano == =  Lastseason

Very dry scenario Dry scenario MOCETALE SCENAMD s N AT AVEFAGE SCENAND

300

DARTMOUTH RELEASE INDICATIVE FORECAST ONLY: SUBJECT TO
REVISION AS CONDITIONS CHANGE

250

200

150

Release (GL/month)

100

50

Jun-19  Jul-19  Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20
Month

Figure7.
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Figure6 Dartmouth Reservoir storage outlook
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Looking forwardDartmouth Dam is not expected to spill under any of the scenarios, although it
remains a possibility if actual inflows are much higher than those considered iQi@sFor

information on flood mangement at Dartmouth Dam seetie5 . | Q& 5| NJwebpagei K 51 Y
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Figure7 Dartmouth Reservoir release outlook
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http://www.mdba.gov.au/river-information/running-river-murray/dartmouth-dam



































































