MURRAY—
DARLING

Australian Government BASIN AUTHORITY

Environmental water requirements

Surface water



5= From Guide to Plan

« Guide proposed reduction in
diversions from 3000 to 4000 GL

* Reductions based on simplified end
of system flow analysis — due to
limited time

 Draft plan to be informed by
hydrologic modelling of
environmental flows

« Balance environmental and socio-
economic objectives
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Choice of Indicator Sites

Lateral Connectivity

Floodplains and wetlands require flooding events
to maintain the health of the various plants
and animals that live there.

River channel ha ~ Floodplain

) O

Overbank flows

Many of the asset sites have tried to look at the
breadth of flows required across the floodplain.

T These flows also provide many of the functions
identified by the MDBA
Wetland

Flow is regulated

Flow gauges measure downstream of dams

river flow patterns

Unregulated flows: Flow patterns are
affected by local water extraction
and land use changes

Longitudinal Connectivity

Connecting flows along the river R ¢ - ah
are important for fish and other biota 0
so all flow components are needed T through wetlands
such as low flows, freshes, :
bankfull and overbank flows

In Channel

Black Box community

River Red Gum
community

Anabranches and billabongs create
habitat and allow nutrient
and carbon exchange

ill; o
Billabong or Ox-bow Freshes

Habitats requiring
frequent flooding Aquatic ecosystems need variable
flows to maintain their health Low flows

Habitats requirin: v a
periodic ﬂoqodingg These flows and the longitudinal connection

down the river provide for the instream functions

Habitats requiring

L




Water Act
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«To maintain current extent of red gum forest at Barmah-
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\
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determine :
o flow to achieve
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frequency targets with
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) target SDLs
SR € J J

Millewa in good condition

Test
alterative
scenarios

Final scenario that

balances all objectives
(env and socio-economic)




' Flow events

and ecosystem

Hydrological Indicator Site Method

4 Select SDL )

Water Act scenario
“protect, restore.. using all lines
Ecological values of evidence

(including socio-

services’ economic) Test
\_ ; ) ~ < alterative
4L G scenarios
4 N\ ( Foreach \ [ )
Basin Pl Determine objective For eggh S modg!s
O?)?'n ClEl ocation determine specific to test ability
ectives i
J specific specific LT 10 EEhIDNE
‘ _ onv flow event set frequenqy
AT T S frequency targets with
Basin objectives events
ired target SDLs
\_ U _J \_required J | J /

For red gum forests in Barmah-Millewa
25,000 ML/day for 42 days
35,000 ML/day for 30 days
50,000 ML/day for 21 days

Final scenario that

balances all objectives
(env and socio-economic)




Water Act

“protect, restore..
Ecological values
and ecosystem

services”
\ _
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4 N
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Objectives location
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Hydrological Indicator Site Method

4 Select SDL )
scenario
using all lines
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Fo_r eaCh For each Use models
objective . .
) specific to test ability
determine )
e flow to achieve
specific
flow event set frequency
frequency targets with
events
: target SDLs
SR J J

For red gum forests in Barmah-Millewa
25,000 ML/day for 42 days
- Currently 30% (3 times in every 10 years)

- ‘Without Development’ 66% (~7 times in every 10 yrs)

- Target 40% (4 times in every 10 years)

Test
alterative
scenarios

Final scenario that
balances all objectives

(env and socio-economic)
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Modelling

Hydrological Indicator Site Method

4 Select SDL )

Water Act scenario
“protect, restore.. using all lines
Ecological values of evidence
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-5 Step 1 — water available
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Volume (GL/yr)

Annual Environmental Account Use
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BASIN AUTHORITY

« 24 separate
models

« Variety of
software and
timescales

o Hattah-Kulkyne Lakes
° Wimmera River Terminal Lakes

o Edward Wakool River System

o Barmah-Millewa Forest \‘I
o Lowser Goulburn Floodplain \
0 Lower Murrumbidgee Floodplain =~ |
€@ Mid Murrumbidgee Wetlands \
@ Great Cumbung Swamp \
o Booligal Wetlands

0 Lachlan Swamp |
o Macquarie Marshes

o Gwydir Wetlands /

m Narran Lakes /

o Lower Balonne Floodplain /

Paroo 1QQM
I

Modelsindicated in green ‘
have been used only for |
assessing water availability \‘
or for baseline runs to \
determine inflows. They have \
not been used to determine
SDLsfor these areas.

REALM

o Coorong and Lakes Alexandrina and Albert
o Riverland - Chowilla Floodplain including the Lindsay—Wallpolla Islands
o Lowser Darling System (including Lakes Cawndilla and Menindee)

o Gunbower Koondrook Perricoota Forests

River Models
Major dams and weirs

|

Nebine
100M

Mid-Condamine IQQM

UpperiCondamine
1oaM

Moonie
1a0M

St George WSS

Lower Balonne
100M

Macquarie-
Castlereagh lQOM

Lachlan1QQM \
Murrumbidgee 1QQ ACT Water

M
Supply REALM
/.—
Upper Murrum-
bidgee IQQM

Snowy Hydro
- SIMV9

8

Goulburn Simulation Model (REALM Ovens
Loddon/Campaspe/Goulburn-Broken

REALM
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=== Step 4 — analyse results
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Annual Murrumbidgee Diversions
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< Key assumptions

* Indicator sites represent broader
environmental flow needs

« EXisting operating constraints
eg dam outlet capacities

* Non-targeted diversion reductions

« Many potential ways to utilise water
over 114 year model period —
different environmental outcomes



|
/

Regions/sub regions
(based on changes in
expected outcomes)

Instream habitats|

Wetlands -
permanent and
semi permanent

Near channel
vegetation
eg Red Gum,
Coobah

Lower level floodplain
communities
eg Red Gum forest

Mid level floodplain
communities
eg Lignum shrublands,
red gum
forest/woodland and
floodplain wetlands

High level floodplain
communities
eg Red gum woodland,
Black box, Coolibah

UpperHT;:; y (US Not assessed. Largely unregulated with few extractions.
Mid Murray (Hume to Good Good Good Good Moderate Poor
Euston)
Lower Murray (DS Good Good Good Poor Poor Poor
Euston)
Upper Goulburn Not assessed. Largely unregulated with few extractions.
N -
Mid Goulburn Good Good Good Good Moderate ot a major
component
Lower Goulburn Good Good Good Good Moderate Poor
Upper Murrumbidgee Not assessed. Largely unregulated with few extractions.
Mid Murrumbidgee Good Good Good Moderate Moderate Not a major
component
Lower Murrumbidgee Good Good Good Good Good Good




%= Results in many forms
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Lake Alexandrina Water Level (Milang)
July 1999 to June 2009

——Observed "
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Lake Level (m AHD)
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Results in many forms
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Number of
objectives
achieved

Efficiency range

Using carry-over and trading

Volume of reduction to diversions

Town Flood
Constraints

Operational
Constraints



Further analysis

Scenario testing -
2400 GL, 2800 GL, 3200 GL

Separating local and shared reductions

Removal/relaxation of operating
constraints

Better coordination with existing
environmental water

Alternative environmental water
management approaches

Current climate and potential future
climate change
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Water Act

“protect, restore..
Ecological values
and ecosystem
services”

\ _
=~

Basin Plan
Objectives

‘Healthy working
Basin’

\. J

-

\

Determine
location
specific

env.
objectives

N

Hydrological Indicator Site Method

4 Select SDL )
scenario
using all lines

of evidence
(including socio-

J

\_ economic) V, Test
alterative
G scenarios
4 N\ [ N
Fo_r eaCh For each Use models
objective e .
) specific to test ability
determine :
o flow to achieve
specific
flow event set frequenqy
frequency targets with
events
: target SDLs
. required ;| | ) U )
Final scenario that
Sustainable

Diversion Limits

balances all objectives
(env and socio-economic)
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Sustainable
Diversion Limit

>

J

-

\_

Baseline
Diversion
Limit

>

J

. Specified as a formula

-

\_

Local
Reduction
Amount

~

J

Sustainable Diversion Limits

-

\_

Shared
Reduction
Amount

~

J

» Achievement will be confirmed through
accredited Water Resource Plans




Sustainable Diversion Limit

DARL i N p N . N o o

Sustainable — [?i?/zfgirc]; _ Loca_l _ Share_d
Diversion Limit — EIS Reduction Reduction
Limit Amount Amount
\_ J 0 4 \_ VAR )
What'’s covered by SDL What’s not covered by SDL
« Consumptive diversions from » Planned environmental water
watercourses * Held environmental water

 Floodplain harvesting

» Take under basic rights

 Take by run-off dams

» Take by commercial plantations

Other interceptions are to be managed at 2009 levels or any increase to
be offset under rules of accredited Water Resource Plans.
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Sustainable
Diversion Limit

)

-

|

Baseline
Diversion
Limit

~

J

-

U

Local
Reduction
Amount

o

)

-

U

Shared
Reduction
Amount

o

)

Specified as diversions at 30 June 2009
Based on description

« Current estimate provided as note only
« Detalled technical report (#2010/20)
* Includes water recovered to 30 June 2009



Baseline Diversion Limit

N 4 ) 4 ) 4 )
Sustainable S gf\";?!;i _ Loca_l _ Share_d
Diversion Limit | — -2 Reduction Reduction
Limit Amount Amount
/ 4 - J ) y

Baseline Diversion Limit equals;

Take from watercourses and floodplain harvesting
(under current state water management laws)

PLUS

Take of water by run-off dams
PLUS

Take of water by commercial plantations
MINUS

Living Murray, Water for Rivers, etc



Existing Environmental Water

* Included in baseline modelling for
environmental water requirements,
iIncluding its intended use

 Determined, and removed, from baseline
diversion limit estimate where recovered
from consumptive use



' Modelling

-

N

Sustainable — B_asell_ne
) i .. — Diversion
Diversion Limit C
Limit
\_

N

J

Local

Reduction
Amount

(

~

\_

Shared
Reduction
Amount

J

Current modelling

Hydrological Indicator Wd

Water Act
\___/
-\ Determine Fo_r ea_ch
) ific objective
Basin Plan S O S .
Objectives location specific
! objectives | [(]
(Chapter 5) flow rules

)

For each
specific
flow rule
Determine
frequency
achievable

)

Assess
all flow
rules
combined
using
models

)

\

Other lines of
evidence

.

Assess all \
lines of
evidence

iy

Sustainable
Diversion Limit:




\

Sustainable
Diversion Limit

)

« Based on various lines of evidence

-

U

Baseline
Diversion
Limit

>

)

(

|

Local
Reduction
Amount

\

J

-

U

Shared
Reduction
Amount

o

)

(Environmental water requirements, socio-economic studies, etc)

« Specified as a long-term average volume

* Long-term diversion limit equivalent factors
can be used to show entitlement contribution
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Sustainable S [?i?/zfgirc]; _ Loca_l _ Share_d
Diversion Limit | — - Reduction Reduction
Limit Amount Amount
\- ~J X LN U Y

* Determined in similar way to local

« Covers water requirement for
— Barwon-Darling in Northern system
— Murray in Southern system

« Total volume of each is fixed, but share
from each connected tributary not fixed



Northern Basin shared zone

Australian Government
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Southern Basin shared zone| rm,

Condamine-Ba

Australian Government
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Bridging the Gap

 ltis anticipated that the Commonwealth will ‘bridge
the gap’ by 2019

« Water being recovered to ‘bridge the gap’ needs to
be from within the Baseline Diversion Limit

« SDLs are implemented through State Water
Resource Plans (WRPs)

 WRPs give effect to SDLs from 2019 — no
temporary diversion provision

 Long-term diversion limit equivalent factors —
measure progress to bridging the gap



= Recovery so far (‘09 —‘11)

 Figures sourced from SEWPaC, plus
some other State water recovery

 Estimates to 30 June 2011 to be included
as notes

* Long-term Diversion Limit Equivalent
Factors still under discussion
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- Total reduction Shared Local Existing Existing | Residual
SDL Resource Unit/Catchment incl shared Reduction (GL) | Reduction (GL) Recovery Recovery | Reduction
reduction (GL) (GL) (GL) (GL)
Paroo NA - -
Warrego NA 8 8
Intersecting streams NA 1.5 1.5
Gwydir NA 52 52
Nebine NA 1 1
Condamine-Balonne 150 6
Moonie 450 1 1 170 280
Namoi 10 5
Macquarie-Castlereagh 65 84
Queensland Border Rivers 140.5 8 3
NSW Border Rivers 7 -
Border Rivers - Total 15 3
Barwon-Darling 6 8




Southern Basin

Prescribed

Total reduction Shared Local Existing Existing Residual
SDL Resource Unit/Catchment relgslc::il:)z;r((egl-) Reduction (GL)|Reduction (GL) Re?g\lf;ery Re(cg\lf)ery Rec:éi';lon
Ovens - -
Goulburn 344 154
Broken - -
Goulburn-Broken - Total 344 154
Loddon 12 2
Campaspe 18 29
% Murrumbidgee - NSW 320 89
a ACT . .
qE) Murrumzfl\gje - Total 2290 972 3?0 8_9 675 1615
i -
"5 EMLR - -
8 NSW Murray 262 182
Victorian Murray 253 161
SA Murray 101 57
Murray - Total 616 400
Lower Darling 8 0
Marne Saunders / SA Non NA ] ]




