GEOGRAPHY

Murray Darling Basin Summary

Key Terms:

Term Definition

Drainage basin/catchment area A region that drains into a river or a drainage system.

Watershed Line that separgtes one drainage basin from the next
(eg. Highest point).

Di . Water taken from a storage basin or directly from the

iversion . Co )

river channel for irrigation, domestic or other uses.

Reservoir A large storage of water, created by damming a river
(eg. Dartmouth Dam).

Weir A small barrier placed across a river to maintain water
levels.
The artificial watering of crops or pasture to supply

Irrigation water not supplied by rain (12,145 GL used for
irrigation).

B Barriers at the mouth of a river to prevent the

arrage

movement of salt water upstream.
A large structure placed across a river, causing the

Dam water level to build up behind it, creating a large water
storage.

Regulated Rivers:

. The regulation of rivers aims to maintain water levels through summer and autumn to allow
from irrigation — done by trapping floodwaters and releasing them during times of low flow.

. Environmental impacts include:

Increased salinity (rivers rarely flushed out).

Breeding of fish and other aquatic life seriously affected.

Reservoirs/weirs flood land —loss of habitat.

Prevention of natural flooding —Floodplains not replenished, wetlands dry.
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Salinity:

Dryland Wetland
Removal of native vegetation, replaced with Inefficient/excessive irrigation, leading to
short-rooted pastures and crops excessive infiltration
1 I
Salt in soil dissolved, added to groundwater Water table rises, salt closer to surface
! (impacts of dryland salinity)
Groundwater rises, leading to increased l
salinity at the surface Salty run-off into rivers — salty water for
! domestic and agricultural use
Pastures/crops decline; trees die.
Reduced productivity; Expense of making
water suitable for use (higher costs, water
rates).

Impacts of Water Use in the MDB:

Positive

Economic:

) Fuelled by the agricultural industry —provides employment, leading to more spending
in local community and towns growing bigger.
o Tourism also important —Jobs created, facilities built/upgraded.
e The regions of Sunraysia, the Riverland, Goulburn Valley and the Murrumbidgee
Irrigation Area all rely on these economic benefits to survive.
o Stats: Value of agricultural activity in MDB in 1992: $13.6 billion (40%) of Aus’s total.
Value of irrigated production in 2005-2006: $4 billion.
Employment: In 2006, 10% of employment in MDB was directly by ag (200,000
people).
Social:

o Provides recreational activities for both townsfolk and tourists (eg. Lake Hindmarsh,
Mildura).
o Also domestic use — required for gardens, parks etc.

Negative

Environmental:

o Regular diversions for agriculture disrupt the natural flow of the river — Ecosystems
damaged; flow to wetlands prevented.

e  Water has not flowed into the ocean since 2005.

o Huge amount of water taken for irrigation results in wetland salinity — Very salty water
run-off into rivers.

Ideal Use/Management of the Water:
e  Water used in an economically, environmentally and socially sustainable way.

e  Over allocation prevents this from happening, though.
. Thus, policies are required to both reduce use and to reduce waste.
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Factors Contributing to Conflict Over MDB Water:

Factor Explanation

Economic e  Water allocation for irrigation very lucrative
and valuable — $$.

o Employment generated by use of water in
agriculture — wants it to continue.

Environmental . Reduced flows due to over-allocation

Environmental degradation (salinity, habitat loss,
etc.).

Physical o Prolonged drought (Less rainfall, more
evaporation) — Reduced water available.

Social e  Decrease in quality/amount of recreation
because of reduced water.
. Potential conflict between recreation and

conservation.
o Population growth — Increased demand for
products/water.
Political e  Conflict arousing from state vs. state

use/allocation of water (some more
generous and lenient).

o Governance decisions regarding the use,
cost and allocation of water.

General Management Strategies:

These strategies are general ones that the various policies created work on more specifically:

Water Allocation

o Enforced through water licences, which allow irrigators to withdraw a certain amount of
water from the system.

. Water availability will determine whether an irrigator receives all or just a % of their
allocation.

o Overall water allocation set by the Murray Darling Basin Authority (MDBA).

o In Vic, the local water authority (eg. Wannon Water) determines the % allocation.

Water Trading

o What is it? The buying and selling of water allocations/rights on a temporary (season-by-
season) or on a permanent basis.

o Occurs between individual irrigation districts, or by the state.

o Guarantees income for the individual (beneficial as agriculture in regions generally
unreliable).

o Also positive as water going to the most efficient users.

tsix

© The School For Excellence 2019 www.tsfx.com.au Free Exclusive Online Resources



Water Recovery

. What is it? The recovery of water to use in environmental flows or for other agricultural/
domestic uses. Methods used to do this include:

e Infrastructure Improvements: Such as lining channels and small reservoirs with
plastic, replacing open channels with pipes, clearing out channels to reduce flow,
recycling water, more efficient irrigation techniques (eg. Laser leveling).

e Water Buy-Backs: Government buys water off irrigators —Used for environmental
flows.

o Urban Improvements: By reducing reliance on water, undertaking permanent water
conservation measures and water recycling projects, and improving water use on a
domestic level, less water will have to be taken out of the river system for urban
purposes.

Management Policies:

These policies are put in place at a variety of levels to try and manage the MDB in a sustainable
way, while still meeting the needs of those industries and communities reliant upon it (reducing
conflict):

The Cap (est. 1997)

Conflict that led to policy:

o Huge volumes of water were being diverted from the Murray for irrigation — annual flow of
river dropped to just 27% of pre-development flow.

o Small — medium floods were almost non-existent, and the lower reaches of the Murray had
severe drought-like flows 60% of the time (rather than the natural 5%).

. This was leading to much concern for the environment, as wetlands suffered, native fish
numbers decreased, and salinity and algal blooms increased.

o Hence, the Murray Darling Ministerial Council imposed the Cap (effective from July 1997).

Strategies Employed:

¢ A limit was placed on diversions — could not exceed the volume diverted in 1993/94. This was
to prevent diversions from increasing at the rate they were.

o Each state had slight variations depending on their circumstances and had to implement their
own water reform policies.

¢ Annual audit to ensure this was being done.

Effectiveness:

Pros Cons

e Without the Cap, diversion volumes would | ¢ Itis not a sustainable solution to the
have massively increased and there problem — it ensures neither the quantity
would have been significantly higher risk nor the quality of the water being
of environmental degradation. sufficient for future use.

o At 1994 levels, drought-like flows were ¢ Led to some conflict as, while imposed
being experienced every 61 yrs/100 yrs — within the Basin itself, northern farms can
without the Cap, would be 74. harvest floodplain water before it enters

the system, and not count it as a
diversion.

e Seen to provide security and certainty for | ¢ Does not improve water use of efficiency.
long-term investment.

Location: (BASIN-WIDE)
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The Living Murray Environmental Watering Plan (est. 2002)

Conflict that led to policy:

o Health of the river system was rapidly declining — Cap was not a sustainable solution, as water
needed to be put back into the Murray for environmental uses — more action needed.

o The RAMSAR agreement to protect globally significant wetland (eg. The Coorong) meant that
Australia was obliged to do something.

o The Living Murray aimed to achieve this healthy, working river system by:

¢ Restoring health to the wetland and River Red Gum communities

e Allowing more breeding for native wildlife and fish

¢ Maintaining critical habitat for migratory birds (keeping with the CAMBA and JAMBA treaties
with China and Japan respectively)

e Allowing the movement of fish upstream (fish ladders)

¢ Maintaining healthy estuarine conditions in the lower lakes and Coorong

¢ Improving the stability of the river banks.

Strategies employed:

o Aimed to recover an annual average of 500 GL and return this to the river system.

) Six key ecological sites were identified as of critical importance to the ecological health of the
system, and the scheme aims to release flows into each of these areas.

o Water is gained through more efficient water use, improving infrastructure and buying back water
from irrigators.

) Involves the co-ordinated management of the Goulburn (VIC) and Murrumbidgee (NSW) rivers, as
they would be the primary source of water for the environmental flows.

Effectiveness:

Pros Cons
o Water buy-backs have allowed env. e The target of 500 GL may not be
flows into areas that previously would not available every year — in times of
have received them — eg. Barmah- drought less.

Millewa Forest.

o Water has been returned to the river for | ¢ The drought has seriously affected the

the environment, and four of the six reliability of the water supply, a factor
designated sites have received flows. not appreciated when the initiative was
established.

¢ The health of one of the sites, the
Coorong, is so bad it is unlikely that it
will ever be restored.

Results (for each of the sites):

Barmah-Millewa Forest (NSW/VIC) — Has received regular env. flows since 2004.

Gunbower Koondrook-Perricoota Forest (NSW/VIC) — Received flows in 2005, 2006 and 2009.
Hattah Lakes (VIC) — Received flows in 2006, 2008 and 2009.

Chowilla Floodplain (SA/NSW) — Received a flow to 50% of the area in 2006, and a full flow in
20009.

Murray Mouth, Coorong and lower lakes (SA) — No flows at this stage.

o Murray River Channel (VIC/SA/NSW) — Re-snagging projects (fish habitats), fish ladders at
weirs, and removal of willows along the upper Murray.
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Factors relevant to future effectiveness:

o Campaspe irrigation district farmers voted to sell their water rights to the government —
Potentially, more water available for env. flows.

o Auditor General found that buy-back was more efficient than on-farm improvements in
water use in saving water (based on 2009 figures) — More money/value in buy-backs.

Location:

South
Australia

Key:

O = Barmah-Millewa Forest

= Gunbower Koondrook-Perricooth Forests
Q- Hattah Lakes

Q = Chowilla Floodplain

= Murray Mouth, Coorong, lower lakes

/ = Murray River channel

i e )

Basin Salinity Management Strategy

Conflict that led to policy:

o Dangerously high increasing salinity levels throughout the river system, affecting water
quality and sustainability.

o Government/upstream users/diverters/land management practices vs. Those impacted
by the high salinity levels (irrigators in SA, Adelaide residents and environmental
groups/individuals.

Aim:

o To reduce salinity levels to less than 800 EC 95% of the time.
Strategies employed:

o Salt interception works: Involves pumping saline groundwater into evaporation ponds.
The salt can then be commercially harvested.

o Improvement: Implementing improved and more efficient water use on farms and
better land management. Includes the use of technology such as micro-sprinklers and
laser leveling.

Effectiveness:

o From 2005, salt levels have been decreasing at very gradual levels — far more, though,
than they would have without the implementation of the Strategy.
o Some evidence suggests that, since 2003, these readings have dropped to below 600
EC.
Location:

o Aims to reduce salinity BASIN-WIDE — salinity readings taken at MORGAN (just north
of the Murray mouth).
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Native Fish Strategy (est. 2004)

Conflict that led to policy:

o Native fish species numbers declined to approximately 10% of pre-settiement levels.

o This was caused by introduced species, de-snagging, physical barriers (eg. Weirs,
dams), increased salinity and sedimentation from erosion of river banks.

o Led to conflict: Environmental groups, recreational and commercial fishermen and
scientists vs. River regulators, diverters and land management groups.

Aim:
o To restore fish numbers to 60% of pre-settlement levels.
Strategies employed:

Fish ladders in weirs and dams (can be designed to remove carp if necessary).
Re-snagging.

Research — includes fish tagging and other similar activities.

Fish farms — offspring used to restock rivers.

Environmental flows.

Removal of carp — through electro-fishing, etc.

Effectiveness:

o No specific measures for success, but fish habitats are improving and there are hopes
that in the long run it will become successful.

Location: BASIN-WIDE.

Wimmera Mallee and Northern Mallee Pipeline

Conflict that led to policy:

o Very inefficient water use through open channel system (90% of water lost) — Large
volumes of water lost, very unreliable system, made planning difficult (had to wait for
‘channel runs’), due to water lost more had to be taken from river, leading to less being
available for other uses.

o Led to...

e Reduced flows in Wimmera River downstream of Horsham
o Reduced flows in Glenelg River
¢ Massive loss of water through evaporation and seepage.

o Conflict: Wimmera Mallee Domestic Stock Supply System and government vs.
Environmentalists, scientists, recreational users (eg. Of Lake Hindmarsh), farmers
along lower reaches of Wimmera River.

Strategies employed:

o Channel system replaced with Northern Mallee Pipeline and Wimmera Mallee Pipeline.

o All farm channels and dams replaced with pipes, tanks and troughs.

o Upgrading of town reservoirs to reduce water loss (lined with plastic and some
covered).
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Effectiveness:

o With channel system, 50 GL had to be diverted to supply region now supplied by the
NM PL — now only 5 GL must be diverted from the Murray.

o Greatly improved quality of water — Allows properties to farm on larger scales and
makes domestic water use safer, cheaper and more efficient.

o 120 GL returned to system in environmental flows.

. 400 ML put into 11 recreational lakes.

o Continuous supply rather than yearly allocation/channel runs — allows for future
planning.

° Water reached Lake Hindmarsh in 2010 for first time since 1996 due to an env. flow,
and Lake Lascelles in Hopetoun filled for the first time in ten years.

o The only negative is the on-farm costs of installing tanks, troughs and pipes (one farmer
of an 8,000 ha property estimated that this was $100,000). BUT: Will be recouped in the
future due to increased and more reliable production.

o Thus, despite 5 GL being taken from already stressed Murray, is effective overall.

Location: Mallee, Wimmera and Glenelg drainage basins.

Water for the Future (est. 2008)

Conflict that led to policy:

. State of the MDB had deteriorated to such a catastrophic level that, in July 2008, all the
states involved agreed to hand over management of control of water in it to the Federal
Government.

o There was extremely inefficient water use on-farm, which had to be improved:

e Average of 10-30% of water lost before it reaches the farm.

¢ Another 20% lost on-farm through inefficient distribution.

e Over 10-15% on-farm lost through over-watering.

e  Current irrigation infrastructure loses 2,000GL/year through evaporation, seepage
and leakage.

Strategies employed:

o Murray Darling Basin Authority replaced the MDB Commission.
o The Federal Gov. promised to invest $12.9 billion over 10 years (from 2008) to
improve the MDB:

e $5.8 billion — Going towards modernisation of irrigation systems, with the water
savings made being returned to the environment.

e $3.1 billion — Buying back water licenses or allocations to overcome the over-
allocation of water for agriculture, with this water also being returned to the
environment.

e Properties with significant water rights purchased — allows the gov. to return water
to rivers, and to manage the property in a manner sustainable to the habitat
surrounding it. Done in conjunction with state govs.

e Grants of $150,000 paid to irrigators with less than 40 hectares who sell their water
entitlements to the gov.

o CSIRO involved in extensive research on the potential impacts of climate change on the
rainfall and run-off of the MDB.
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Effectiveness:

o Between Feb and March 2008, the gov. had purchased water rights for 20 GL.

o In Sep 2008, the Federal and NSW governments purchased Toorale Station (cotton) in
NW NSW, which should return an average of 20 GL to the Darling in normal years and
80 GL in flood years.

o In 2007 — 2008, the states purchased water rights for 34 GL at $47 million.

Barriers to effectiveness:

o There are concerns that the entry of the gov. into the water market will push the price
up, making it too expensive for irrigators.

o Also concerns that the purchase of large agricultural properties will have severe
impacts on local economies and employment.

o To allay these fears, Victoria agreed to the policy with a proviso that it would impose a
cap of 4% on the buy-backs by the government in any one year.

o NSW responded to this by placing similar restrictions on gov. buy-backs there — only
890 GL between 2008 and 2013, at no more than 80 GL/year.

o NB: These restrictions significantly reduce the effectiveness of the scheme, as far less
water available for purchase for env. flows.

Location: WHOLE BASIN.

The Future:
The following factors may influence water availability in the future:

. Global warming — Less rainfall, less run-off, increased frequency of fires —leads to further
decreased run-off as a result of regeneration.

o Population growth — Will lead to an increased demand for water (possibly, and probably, from
the MDB). This will be a problem especially in capital cities and regional centres, such as
Adelaide and Melbourne.

. Increased subdivision in rural areas — Will lead to an increased number of small dams —
less water entering the system.
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SUMMARY STATISTICS:
The Cap:

° Annual flow of the river was at just 27% of pre-development flow.
. Limit placed on diversions — could not exceed volume diverted in 1993/94.
. Not a sustainable solution, though.

The Living Murray:

. Aimed to recover an annual average of 500 GL to return to river system.

° Barmah-Millewa Forest has received regular env. flows since 2004, while the Coorong is yet to
receive any since program’s inception in 2002.

e  Auditor General found that, in 2009, was more economically beneficial to sell water rights than
improve on-farm water use (hence, Campaspe irrigation district sold their rights).

NM and WM Pipelines:

Replaced old WMDSSS channel system.

With open channels, 90% of water was lost through evaporation and seepage.

Now on 5 GL is diverted from Murray, compared to 50 GL taken before.

Quality of water greatly improved, and always accessible.

Only negatives are on-farm costs of installing pipes, tanks and troughs (one farmer estimated
$100,000) — BUT will be recouped in the future through increased productivity.

. Current benefits: Water reached Lake Hindmarsh for first time since 1996 due to an env. flow,
and Lake Lascelles in Hopetoun filled for first time in ten years.

Water for the Future:

Relies on water buy-backs and improved on-farm efficiency.

$12.9 billion designated by federal government over ten years (from 2008).
4% Cap placed on gov. buy-backs in Victoria.

Between Feb. and May 08, the gov. purchased the water rights for 20 GL.

Native Fish Strategy:

. Native fish numbers have declined to 10% of pre-settlement levels.
e  Aims to restore this to 60%.

Factors Affecting the Future:

e  Global warming (less rainfall, more fires — decreased run-off due to regeneration).

. Population growth — especially in Melbourne and Adelaide.

. Increased subdivision in rural areas (increased number of small dams — less water entering the
system).

Impact on Specific Area (The Coorong):

50+ bird species gone.

62 times saltier than the ocean.

River hasn’t flowed into it since 2005, and yet to receive an environmental flow.
Only brine shrimp and stilts remain.
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General Statistics:

° Value of agricultural industry is approx. $13.6 billion, and $4 billion of this is dependent on
irrigation.

In 2006, 10% of people living in MDB were directly employed by ag. industry.

Provides just over 40% of total agricultural activity in Aus.

Covers 14% of Australia’s land.

Current irrigation infrastructure loses 2,000 GL/year through evaporation, seepage and
leakage.
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