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Australian Climate and Hydrology

* Driest continent after Antarctica

* Average annual rainfall: 430 mm (varies from 100 - 3000 mm)
* Inter and intra annual variability of rainfall is very high

* Most is lost through evapotranspiration

* Annual average runoff coefficient is ~12%
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Average pan evaporation

A I Total
DARMIN g ?rﬂ“‘*"":’b Py il & evaporation
alurnb £ 2400 f"' . i (millimetres)
wmorg e L0 fot ™
":h? el T Kathering : T
qi Kowanyama £ L[} — A0
r- e .'\'\—.\. I L I'\'l
I:‘:‘ y H‘\-\._\__ 2800 . _ _'H"k.l' NN . — a0
~ -'h| ) oy Caims
EBroome L \' Halks Creek A, Hnrl'm;:.nh:ll'z 1 L@ —— 3200
x : - — N =
o ) @@y TN B -
Hedland e A —] Mourt js3—, | -*’;f’" "y 2400
P> ,:ﬁ “w. P, {'\\ [ ™, / ., - . = Mackay
4000 e RS
} \ . ,lll angl‘z:n:h — 1800
.:. 1 qﬂm Gih-ﬁ+ Alice Springs | .-l.-"::l,.-' 1800
f—\' 'lll l] ‘III( I - Bi L |/r I.'H. — 145
Carnarvan Y A ! / - i‘jI'|a'r\'§Eu'.'lllE.-""I
Ill'L k\_\_ una 2300 ] .-"'f-. . nadatta —, | ,f'rlr !l | 1200
D“E T i B /- e 1000
i T ."'- .l': L\_\_\_ ) ] ¥ 1
2800 | A . }!daﬁﬁiﬁ 7 ——— —’
Gerakiion .-'_“"\ - '“'HH__ i T ook {:} [ _ __.EnurkE . I"-
T , Falgoarie- ] J' L 0 f . L
2400 Bowiar., N e gt /
L Cedunay POt N | Db
FERTH '_hauu ,:' '“:3'\'1 H.- -. r“f‘ '?-‘l-'ix 2000,/
_hi— -r_'. .l D \'I _\'_._- H'?ra |"-13|:| //_I"—F
%?; Esparance Par v 'a?EE F _"’--i‘:w
1200 Lincoln - LT"H'

I“-\--!.
Warrmar |Ll..'-..'-

Average pan evaporation
Annual

Projection: Lamber canformal wilh
standard parallels 1078, 4072

MELI‘:‘{:})’FHJ {
n et

Basad on at least 10 years of
records from 1805 - Z005
© Commomeeath of dusiaks, 2006




Average annual runoff and runoff coefficients
. Runoff (mm/year)




River Discharge by Continent

Annual average river discharge (mm)
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Water Usages in Australia

 water management infrastructure capacity of above 80,000 GL to distribute water
across time and space.

e States and territories have direct role in managing water resources for both
consumptive and environmental purposes.

e Agriculture is single largest water—consuming industry, usages: 9400-12,800 GL/yr

12% Agriculture
12 150 GL

199, Urban

3200 GL

9% Industry
1520 GL
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© Commonwealth of Australia 2019, Bureau of Meteorology
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0.2 billion cubic meters

‘I hillion cubic meters
1.4 billion cubic meters Northern /
Territor
' Y Queensland
Western 4.3 billion cubic meters
Australia ]
South Australia ;
/ New South
Australian
Capital Territory
0.05 billion cubic meters

Wales
Victoria
Australian Water Consumption rusmun.uv‘
annual use by state and terrifory
2.9 billion cubic meters

| Agricre | 1. billion cubic mefers
Water Suppl
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Sources of Water in Australia

2013-14
Total source
B Surface water Ntare
Groundwater 50,600 ML °
M Desalination Total source
water =
M Recyclin Northern
S Fanitory 540,470 ML
Western Queensland Total source
Australia water =
South 1,133,528 ML
Australia
New South Australian Capital
Total source Wales Territory
water =
327.440 ML Total source
Victoria water =
53,103 ML

Total source e
water = Tasmania No data W
221,343 ML Total source
water =
651,178 ML
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Australian Hydrological

Geospatial Fabric (Geofabric)

Major Drainage divisions
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Large Storages in Australia

North-East

Lake Eyre

Western Plateau A

\\ Bulloo-

\ Bancannia

Indian Ocean

South-West \——""" C /-’/ s
Coast & ./ South Australian .
> ? Gulf : ~South—East
E\% a ' .d,b Coast

s Large dam

!

Tasmania

(@) A dam with a crest height of greater than 15 metres (or greater
than 10 metres but meeting other size cntena).

Source: Geoscience Australia.




Desalination plants in Major Urban Centres

Urban Approximate Supply in 2017-18 Comments on
centre capacity (% of total urban | Plant operation
(GL/year) water sourced)?®
Perth: Seawater 2006 45
Desalination Plant Both desalination plants were running close
149 52 to their capacity in 2017-18 and supply

Perth: Southern Seawater 2013 100 was similar to that of the previous year.

Desalination Plant

Adelaide 2012 100 4.3 3 In 2017-18 the desalination supply was
similar to that of previous year.

Melbourne 2012 150 15 3 Desalinated water was ordered for the first
time in 2016-17. The contribution from
desalination declined in 2017-18.

Sydney 2010 g0 0 0 The plant operates when the storage
capacity falls below 60 per cent.'” No
desalinated water has been used to meset
requirements since 2012.

Gold Coast 2009 49 2.8 1 Operates in a ‘hot’ standby mode.

15 www.awa.asn.au

e Current storage level for Sydney
Supply: 47.5%

e Sydney Desal plant re-started
operation in January 2019

16  www.bom.gov.au/water/nwa/2018
17 www.sydneydesal.com.au
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Water Management in NSW




NSW — Climate and Water Resource

* NSW — Sub tropical region with four distinct seasons
« Extreme Temperature Variability B
. (Historical 49°C to -23° C)

Extreme Rainfall Variability
* North West: 80 mm (Avg.)

Hunceglls arba Millimetres
- & ) 3000
« East: 700- 1400 mm (Avg.) B - SR
\, . 1500
’ b froart 1000
« 42 Major Dams e S0 0 T o
200
yyyyyy 180
Average rainfall
et Annual
YA¢
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Water Resources Management in NSW

 NSW water resources are managed through W I
planning, policy and regulation under the Water - S
Management Act 2000 of NSW. —"

Water Sharing Plans et Reuted River ot Sorce 2016

« Define the rules for sharing water resources of o & O
each Valley between consumptive users and ”“5"
environment.

e A statutory obligation under the Water " curmretver
Management Act 2000.

 1tWSP in 2004, since then 80 WSPs developed T
for rivers and GW.

.

Water Resource Plans

Currently, there are 56 WSPs in force.

A key requirement of the Basin Plan 2012 under
Water Act 2007.
20 WRPs are being developed in NSW.




Water Management Agencies in NSW

Agencies responsible for developing and implementing the regulatory framework
for water management in regional (&metro) NSW

o Department of Planning, Industry and Environment
o WaterNSW (and metro water agencies for Sydney and Hunter regions)

o National Resources Access Regulator

Goal:
o To achieve economic social, cultural and environmental outcomes for the
people of NSW.

Involved in:
o the design of the water market,
o NSW water management rules,
o operating the river system and other water delivery systems within NSW,
and
o enforcing compliance with NSW water management rules



Department of
Planning, Industry
and Environment

Government agency

Makes the rules

WaterNSW

Independent
state-owned corporation

Implements the rules

Processing customer
licensing applications
and renewals and
providing information
services

Water users and the general public
Work within the rules

Natural Resources
Access Regulator

Independent regulator

Enforces the rules

Enforcing compliance
and providing
compliance information
services




WSP Review process

« NSW water sharing plans are valid for 10
years from their commencing date.

« Amendments to water sharing plans are
made throughout their life to ensure they
comply with changing legislation and to
facilitate their implementation.

* Near the end of the 10-yr term, a formal
review is completed by to identify the
necessary alterations to deliver better
outcomes for all water users, including the
environment.
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Co-ordinated
consultation stage
The Matural Resource
Commission and I

Kfor public submmsion%/

DPI Water call

|

A4
DPI Water preliminary
evaluation and review

Assessing plan implementation,

operational provisions and
outcomes

!

Natural Resource Commission
statutory review

> Extent to which the plans have

contributed to State priorities
for LLS

Ministerial decision
Whether to replace or
extend the plans

!

DPI Water plan replacement
process (if required)

Formal process for replacing
water sharing plans

v
DPI Water public exhibition
process
or other consultation method
as required

Y

Replacement plan\|

|

DPI Water plan extension
process (if required)

Formal process for extending
water sharing plans

A 4

h Extended plan ‘

e
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Drought Management in NSW




Current Drought in NSW

Warwick Twead

® NON DROUGHT
RECOVERING
DROUGHT AFFECTED

® DROUGHT

® INTENSE DROUGHT

Wangaratta

Horsham

Ballarat

ambhbiar Sty Raimeriale



Water in Storages at present

Murray - Darling Basin Government Storages mﬁgﬂm
16 October 2019
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Extreme Events Policy

Normal rules
« Assume some future inflows

- Shares the small risk of more [ o

severe conditions between high
priority and low priority needs

What happens if inflows don't
arrive?
« |n the Millennium drought we

~ 1 Shortfall

Y ofinflows

switched off the rules and o ; e — » .
managed adaptively

- Now we’re providing more clarity
while retaining adaptability



. Extreme Events Policy

Guiding principles

The local requirements for
critical human water needs will
be recognised and prioritised

Licence holders within
licence categories should
be treated equally

Certainty should be
maximized

Every attempt will be made to
maintain the operation of the
statutory water sharing plans

Management strategies
will be fit for purpose

Local stakeholder
consultation should inform
management responses
sothat they are fair

Learnings from previous
extreme events will inform the
development and
implementation of IRGs

Connectivity of systems
should be considered




Hierarchy of water prioritise in drought

Priority | Take/type of use

1 e Critical human water needs:

- core human consumption requirements

- non-human consumption requirements that a failure to meet
would cause prohibitively high social, economic or national
security costs

2 e Needs of the environment
3 e Stock
e High security licences
e Commercial and industrial activities authorised by local water utility
e \WVater for electricity generation on a major utility licence
e Conveyance in supplying water for any priority 3 take

4 e General security

5 e Supplementary




Extreme Event Stages

* Policy sets 4 stages for managing extreme events

Water quantity Water quality

Normal management

Raw water can be
Deliver water as normal treated with usual
methods

Stage2 &J

Emerging drought/
water shortage

Restrictions on water delivery for
general security licences

Minor adjustments to

Potential or actual impacts on
treat raw water

groundwater

Potential for aquifer subsidence

Stage 3 @

Severe drought/

Restrictions on water for:

Major adjustments are

High priority licences
gnp y needed to treat raw

General security licences

water shortage water
Unacceptable groundwater impacts
@ Water only available for critical Not possible to treat
Stage 4 human needs. raw water with

Critical drought/
water shortage

standard processes to
Risk to long term availability of the meet health values and
groundwater resources drinking guidelines




Drought stages in different river basins
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Lachlan Resource Assessment (Stage 1)

Resource Distribution August 2017 to May 2019

Lachlan Valley
Conveyance Planned
* indicative breakdown of held 32GL Environmental
environmental water holdings (OEH, Water

CEWH).
50GL

High Security
56 GL

Towns, S&D
39GL

=1,419GL

Total

Operational Losses
Inaccessible 442 GL
storage

19GL

Total = 1,419GL

Supply Distribution

Flows in Transit
5GL

==

® Ivanhoe

0 20 40 60 8 100
S

kiometres

=/

LOCALITY MAP




Lachlan Resource Assessment (Stage 3)

Resource Distribution: August 2019 to May 2021
Lachlan Valley

Conveyance
15 GL

Supply Source ©

Resource Required
for new AWD
280 GL

Evaporation from Storage :
69 GL . Mini

it

A S S e S

R

L. Cargelligo 25 GL

470 GL

Essential Requirements and Losses
385 GL

Total

Total = 750 GL
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Modelling in Water Management in NSW




NSW Modelling- Why?

* Meet a range of accountabilities under NSW and
Federal legislations for Statutory Water Planning

Technical advice for NSW Policy
and Water Resource Planning

Assessment of compliance Water quality planning — Monitor the

with sustail_nabtle diversion ey MOdE"lng — health of State Water Resource
imits

Incorporate climatic risk in long-term water
resource planning and regional infrastructure

strategies

Wik
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River system planning model

./Tributnr:.r Flowves .IDam Inflowis
[} [}

[
, =
________ s r------l
1
(s .
Junction

i
i
‘Gauge 1

Infrastructure |
details

Water Supply

.
:

.Gauge 2 h:-ll

E Water Users
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Rainfall and
evaporation

Resource assessment for managing water
availability, ownership and allocation Storage

Surface
water-groundwater
exchange

operation

Assess the impact
of management

configurations

Water demand
and accounts

Other customised

Flow sharing management rules
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An Example: Border River System Model

Figure 1:  NSW Border Rivers Water Management Area

Legend
® Town

— Walers Govered by the plan .
Watiaroourse 20 20 o 40 A b
B vicies crorcoe Kiometres

"} Border Aivers catchment

S
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Thank you for you attention.



