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Joint Statement:
Chairman of the Board & General Manager
Murray Irrigation Limited (MIL) operates Australia’s largest privately owned
irrigation company. It delivers an average of 1.2 million megalitres of water
from the Murray River, to 2,400 landholdings in southern New South Wales.
As the manager of such a significant resource we recognise the responsibility
the company has to act with respect to the greater community. This report
provides a detailed scorecard explaining in an open and honest way how
Murray Irrigation has functioned in respect to our environmental
responsibilities.
Murray Irrigation is committed to protecting our land and water resources.
We see sustainable practices as the key to the medium and long-term viability
of the business. Murray Irrigation is acutely aware of our potential to
influence the land and water environment through our core business of
irrigation retail and the provision of stormwater drainage. In addition we
understand the supply side of the business can impact on the river through
water extraction
Publicity associated with increasing environmental flows for the Murray
River over the past year has put the environmental spotlight on water
harvesting for irrigation and its impact on river health. This however has not
taken our focus off the important issue of irrigation sustainability in the
landscape. Murray Irrigation has been working hard since 1995 on the issues
of salinity, water quality and biodiversity with some outstanding results.
The company continues to strive for improvements in environmental
management and reporting of our performance as the expectations of
shareholders, regulators and external stakeholders increase. Our commitment
is exemplified through our performance this year. Despite exceptionally
difficult circumstances for the company and its shareholders caused by the
worst drought since irrigation commenced in our area, our environmental
performance has maintained improvements across all indicators.
Murray Irrigation’s obligation to the environment is not only expressed
through our internal procedures and processes but also through our
involvement in external initiatives. We have taken on a role beyond water
delivery, with a vision to underpin the sustainability of irrigation in the mid
Murray valley. Foremost has been our leadership of the Murray LWMPs, a
massive 15 year program to improve environmental management capacity for
the irrigator. The wetland watering partnership, a project to deliver water to
dry wetlands, is another example of our proactive beyond compliance
approach to the region’s environmental health.
The Company’s commitment to environmental outcomes in conducting
business was exemplified this year through a number of highlights:
 A ‘green power’ partnership with Pacific Hydro culminated in the
opening of a hydro power generation plant at ‘The Drop’ in Murray
Irrigation’s Mulwala Canal.
 Trial implementation of new innovative tools in the form of a digital
elevation model (DEM) which maps terrain and SWAGMAN Farm water
balance model began. It is hoped that these tools will improve the future
management of salinity and biodiversity.
 Shareholder commitment to the Murray Land and Water Management
Plans via incentive uptake continued its exponential growth with a record
$3.7 million government funds accessed for improved on farm practices.
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In the year ahead Murray Irrigation will continue to meet the challenge of
balancing provision of cost-effective quality services whilst reinforcing our
commitment to a sustainable irrigation environment.

Bill Hetherington
Chairman
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2. Executive Summary
Murray Irrigation is committed to protecting our land and water resources as
we see sustainable practices as the key to the medium and long-term viability
of the business. As a reflection of this, the environment and land and water
management sections of our business constitute 12% of our labour force and
many other employees undertake tasks related to this part of our business.
The company’s obligation to the environment is not only expressed through
our internal procedures and processes but also through our involvement in
external initiatives. We have taken on a role beyond water delivery, with a
vision to underpin the sustainability of irrigation in the mid Murray Valley.
Foremost has been our leadership of the Murray LWMPs, a massive 15 year
program to improve environmental management capacity of the irrigator.
It is Murray Irrigation’s policy to work toward achieving a sustainable
balance between environmental protection and agricultural production.
Murray Irrigation is committed to addressing the direct environmental impact
of providing irrigation water and drainage, through improvements in risk
assessment and management systems. The company will also strive to reduce
the indirect impact of on-farm use, by leading implementation of the Murray
LWMPs.
Murray Irrigation and the irrigators of the mid NSW Murray Valley have
performed exceptionally well this year across all environmental parameters,
with many indicators returning record performances.
Resource Use:
The climatic conditions in 2002/03 culminated in the worst drought for more
than 100 years, and the lowest ever announced allocation experienced by
Murray Valley irrigators. Compared to long-term averages, rainfall during the
2002/03 season was 40% at Deniliquin, 52% at Tullakool and 57% at Finley.
All weather stations in the Murray Valley experienced above average
evaporation during the 2002/03 season.
The bulk water allocation for Murray Irrigation in 2002/03 was 284,901ML
(10% of allocation), an enormous drop from last years allocation of 105%
(1,543,752ML). Losses were 129,589ML, the lowest on record in terms of
volume but in the lower quartile performance in terms of percentage of water
delivered. A total of 238,797ML was temporarily transferred into Murray
Irrigation in 2002/03 which is a record high in terms of water traded.
In 2002/03, 43 landholders grew rice compared to 1,017 in 2001/02. The
average rice water consumption for the 2002/03 season was 13.2ML/ha,
higher than the average of 12.6ML/ha in 2001/02. The increase was a result
of above average evaporation and below average rainfall. No growers
exceeded the rice crop water use target of 19.0ML/ha set in line with the Rice
Environment Policy Advisory Group (REPAG) agreed method of calculation.
For 2002/03 regional average irrigation intensity was 0.53ML/ha or 35% of
the previous four years. The Total Farm Water Balance limit for each
landholding was climatically adjusted by a figure of 40% in 2002/03 as the
evapotranspiration recorded at Finley and Tullakool was extremely high.
Four landholdings exceeded the adjusted Total Farm Water Balance limit and
22 landholdings returned water use between their normal limit and the
adjusted figure.
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Water Quality:
Supply water quality was generally unchanged compared to previous years,
except for a blue green algae bloom reaching high alert levels in March and
April in the Berriquin, Denimein and Deniboota districts. This was a first for
the supply system.
Total Salt Load
Weekly monitoring
of the bloom was
carried out in major
supply channels and
the situation was
communicated
to
shareholders via our
faxstream service,
media releases and
interviews on local
Deniliquin radio.
Discharge
water
quality leaving the
area via stormwater
escapes into receiving waterways
improved
significantly in 2002/03.
Salt and nutrient
loads declined as
indicated in the
adjacent graphs.
None of the agricultural chemicals
tested for under the
chemical contingency plan were
detected which was
a record performance
for
the
company. Receiving
waterways
were
monitored for any
potential
impacts
with no evidence of
impact on river
water
quality
detected.
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Murray LWMP Implementation:
The Murray Land and Water Management Plans (LWMPs) this year won the
Australian Water Association’s National Environmental Merit Award,
recognising the efforts of the community in successfully addressing
environmental, social and economic issues in the region.
The Murray LWMPs are an extremely important aspect of Murray
Irrigation’s business. They provide a holistic approach to managing natural
resource management issues in an integrated manner.
In 2002/03, record implementation of the LWMPs occurred with government
and landholder expenditure on LWMP works exceeding $7.68M and $54.9M
respectively. In addition, local government contributed a further $265,000.
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Of the 3,057 landholdings within the Murray LWMP area, more than 27%
have accessed funding for a LWMP approved farm plan, while more than
20% have accessed funding for an approved drainage recycle system. More
than 17,000ha of perennial vegetation has been established under the
incentive scheme since 1996, with landholders actively managing a further
6,336ha of native vegetation under the plans.
Watertable Impact:
In 2002/03 there was a general decline in the area affected by high (0-2m
from soil surface) watertables as has been the case over the previous several
years. The recorded area of 5,100ha in March 2003 was the lowest since
privatisation. The area affected by watertables within the 0-4m zone also fell
by approximately 13%. There has been a cumulative reduction of almost 25%
in this 0-4m area between 1997 and 2003.
Beyond Compliance:
Murray Irrigation’s pledge to environmental outcomes in conducting business
was exemplified this year through a number of highlights.
A ‘green power’ partnership with Pacific Hydro culminated in the opening of
a hydro power generation plant at ‘The Drop’ on Murray Irrigation’s
Mulwala Canal. The multi-million dollar hydro power generation plant uses
6000ML per day flowing through the turbines to generate 2.5 megawatts of
power, which would be enough to service around 1,500 homes.
The Inland Saline Aquaculture research continued. The projectSnapper
is a joint
venture between Murray Irrigation and NSW Fisheries that commenced in
June 2001, with trials conducted using marine species Snapper, Mulloway,
and Black Tiger Prawns, as well as Silver Perch, a salt tolerant freshwater
fish. The objective of the venture is to develop a protocol for sustainable,
commercially viable culture of the marine species and to promote
commercial development of inland saline aquaculture as a business
opportunity for existing and planned saline groundwater interception
schemes.
SWAGMAN Farm research is moving to a development phase. It is a farmscale water and salt balance model with an economics component, developed
by CSIRO Land & Water for the Murray LWMPs. SWAGMAN allows
assessment, over a period of one year, proposing what might happen to the
watertable and soil salinity given a variety of land uses, soil types, climate
conditions and irrigation intensities. It can also help determine what land uses
will give maximum economic return, while keeping watertable and salinity
levels within desired limits. Trial implementation for high water use farms is
expected in the year ahead.
Wetland watering trials that began in the 2001/02 irrigation season grew
further in 2002/03. The project is a joint initiative of the NSW Wetlands
Working Group, Murray Irrigation and the private landholders. The trials
have focused on providing water to wetlands, Black Box depressions and
creek or stream runners which may have been isolated for many years as a
result of changing land and water use practices. This year, 27 sites were
watered compared to 11 sites watered last year, with the total area increasing
from 191.1ha in 2001/02 to 540ha this year.
In 2002/03 Murray Irrigation staff helped to collect seed over a 12 day period
to support regional vegetation works. Last December eight staff collected
seed from native tree species such as hop bush and acacias for Greening
Australia’s seed bank, in an effort to provide the resource to improve
biodiversity in the district.
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3. Company Environmental Governance
3.1. Organisational Profile
3.1.1.

Nature of Ownership
Murray Irrigation is a private company formed on March 3, 1995 when the
New South Wales Government transferred ownership of the Berriquin,
Denimein, Deniboota, Wakool and Tullakool irrigation area and districts to
the irrigators. Ownership of Murray Irrigation shares are held in proportion to
water entitlements owned by each member.

3.1.2.

Scale and Location of Organisation
Based in southern NSW, Murray Irrigation is Australia’s largest privately
owned irrigation company, with a bulk water entitlement of 1,479,032ML
(Figure 1.01). It is Australia’s second largest irrigation supplier, behind
Goulburn-Murray Water in Victoria, which is publicly owned and has a bulk
entitlement of 1,600,000ML. Each year, an average of 24,300,000ML of
water flows into the Murray Darling Basin each year, with approximately
11,431,000ML of water extracted for a range of consumptive uses.
Approximately 88% of this is used for irrigation. Murray Irrigation diverts
approximately 12.9% of this water, predominantly for irrigation.
This water is diverted from the Murray River at Lake Mulwala via the
Mulwala Canal offtake. The company’s supply and drainage system stretches
from Mulwala in the east to Moulamein in the west, with 2,952kms of
earthen supply channels and 1,222kms of stormwater escape channels. There
are 19,000 structures in the supply and drainage system, with a replacement
value of more than $500 million. Irrigation water is delivered to 2,400
holdings taking in 748,000ha of farmland. The company also provides
environmental extension services to an additional 643 holdings covering
156,453.9ha of land in the East Cadell district, south of our area of supply
and drainage operations
Murray Irrigation has offices and depots in Denilquin, Finley and Wakool,
employing a total of 119 staff, 60 of whom are based in Deniliquin, 40 based
in Finley and 19 in Wakool.

Murray Irrigation Ltd Area of Operation
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Figure 1.01 Map of Murray Irrigation Area of Operations
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3.1.3.

Products & Services
Water supply:
Murray Irrigation is an irrigation water supplier. Our responsibility for water
supply begins at Mulwala on the NSW-Victorian border. Water from Murray
Darling Basin Commission (MDBC) storages is diverted from the Murray
River into our channel system at Lake Mulwala. The NSW and Victorian
State Governments manage upstream dams and other infrastructure; River
Murray Water is Murray Irrigation’s bulk water supplier.
The company operates a gravity channel system that delivers water to 2,400
irrigation holdings in southern NSW and also provides town water supplies to
Finley, Wakool, Berrigan, and Bunnaloo. Murray Irrigation delivers an
average of 1,176,215ML to irrigators each year, through 3,800km of earthen
irrigation supply channels.
Drainage:
In a naturally flat landscape, Murray Irrigation provides stormwater drainage
to 1095 landholdings or 35% of the Murray Irrigation area. The drains are
subject to water quality licensing, requiring monitoring and management of
water quality.
Environmental services:
The company provides environmental and farm extension services to 643
holdings as part of its role as the implementation authority for Murray Land
and Water Management Plans. The larger plan is made up of four component
plans, each tailored to different geographic areas to provide a 30 year strategy
for natural resource management. The component plans are the Berriquin,
Cadell, Denimein and Wakool Land and Water Management Plans
(LWMPs). The LWMPs are integrated catchment management plans
developed by the local community with support from both State Federal and
Local Government.
The plans are a mixture of on-farm management initiatives and regional scale
programs. Examples include installation of irrigation reuse systems,
improvements in on-farm water use efficiency, bio-diversity enhancement,
construction of a regional stormwater escape scheme, monitoring,
groundwater pumping, education, research and development. The planning
time frame covers 30 years with government and landholders expected to
invest a total of $473 million. Farming communities will contribute more
than 70% ($382 million) of the cost of the plans through capital investment,
on-farm works and direct contributions to a water supply levy.
Water Exchange:
Murray Irrigation operates a water exchange, provided as a service to
facilitate the sale and purchase of annual water. Established in 1998, the
water exchange has expanded to become the largest and most efficiently
operated within Australia, trading both annual water and providing a contact
mechanism for the sale of permanent water entitlements. Employing one full
time staff member with the assistance of both financial and IT resources,
including the use of an interactive voice response telephone system, the water
exchange is open for trade 24 hours a day, seven days a week during the
irrigation season. The water exchange operates as a commission free service
to Murray Irrigation shareholders. Water from areas outside Murray
Irrigation’s area of operation can be listed for sale on the exchange, and
buyers from outside the area can also purchase any water listed.
Precast Concrete Products:
MILCast concrete products is a subsidiary of Murray Irrigation, supplying
contractors, engineers, irrigators and other customers with water related
precast concrete structures. The subsidiary was originally started to supply
precast concrete products to the capital works and maintenance programs of
the business, and has since grown into a robust standalone business,
diversifying into agricultural concrete products and precast concrete products
for industry.
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3.1.4.

Nature of Markets Served
Irrigated agriculture is vital to the local economy and social fabric of the area,
providing employment and a demand for service industries. The water
entitlements held by Murray Irrigation shareholders and delivered by Murray
Irrigation are overwhelming in the general security class. In 2002/03 the
company’s bulk water entitlement was 1,475,872ML of general security
water and 3260ML of high security water. The average holding size
throughout the Murray Irrigation area is 516ha (excluding properties of less
than 20ha). The average number of shares and entitlements per holding is
1002, which equates to 686ML on farm (excluding properties of less than
20ha) Farm businesses in the region are largely family operations. While
rationalisation of farm business has not occurred as quickly in this region as
it has in other rural areas, the number of holdings held by each farm business
is increasing.
In 2002 agribusiness consultants Rendell McGuckian completed a review of
farm viability in the Murray Irrigation area of operation. The review of
shareholders and their enterprises identified 1,445 farm businesses (holdings
of 20ha or more). There are three main types of farming enterprises: rice,
mixed farming and dairying (Table 1.01). The review also revealed that some
300 businesses use more than 50% of the available water within Murray
Irrigation. Businesses with less than 500ML of entitlements rely on off-farm
income to remain viable, or have a significant dryland component to their
operation.
Table 1.01 Overview of Murray Irrigation businesses and water use
Type of enterprise

No. of businesses

Total water use (ML)

Mixed (no rice)

470

121,421

Dairy

837

111,466

Mixed rice

837

804,826

2,144

1,037,713

Total
Source: Rendell McGuckian

The farm gate value of agricultural production from the Murray Irrigation
region is estimated at more than $300 million in a normal year. This includes:
 75% of NSW processing tomatoes
 50% of Australia's annual rice crop production
 40% of NSW potatoes
 20% of NSW milk production
 Regional economy dependent on irrigation
There is also a significant prime lamb and beef industry in the region, as well
as wool, some horticulture, citrus, as well as developing viticulture and stone
fruit industries.
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3.1.5.

Irrigation in Context
Murray Irrigation’s business sits in the centre of the NSW Murray catchment,
and takes in a relatively small but significant portion of the Murray Darling
Basin. The water we supply to our shareholders is harvested in a system of
storages upstream of our area, in the Murray and Snowy River catchments.
The extraction of water from the system influences other stakeholders in the
catchment and surrounding ecosystems. Similarly, as a supplier of
stormwater drainage services, discharges from our system into the Murray
River, although small, have a bearing on downstream interests. As only one
player in an extensive and integrated catchment, Murray Irrigation is also
impacted by initiatives in other parts of the river system.
During the 1980s landholders in the region lobbied for greater input into the
operation of the government owned and managed irrigation supply scheme
on which they relied for their water. In 1987 the Government formed the
Murray Irrigation Area and Districts Advisory Board, which provided this
input. It also established a pathway for the privatisation of the irrigation
supply and drainage system, in the wake of the Government’s decision to
“withdraw from the job of water retailing and distribution and concentrate on
its core function – management of dams and rivers, and regulation”.
The formation of Murray Irrigation Limited in March 1995 completed the
privatisation process. Annexing implementation of the Murray Land and
Water Management Plans to the company’s supply and drainage licences also
transferred significant environmental responsibility to the company, on
behalf of its shareholders. In the following eight years there has been an
increasing government focus on environmental issues and outcomes.
Reducing the water available for irrigation has been among the most
prominent and publicised proposals to address river health and environmental
issues.
In 1995/96 the Murray Darling Basin Commission introduced a cap on
extractions from the Murray River system, setting this cap at the 1993/94
level of development. The implementation of the cap, did not recognise
landholders’ history of use, which had averaged 110% of allocation for
Murray Irrigation shareholders, and was based largely on underuse in other
parts of the system and off allocation flows in the Murray River.
Since the introduction of the cap a sequence of relatively dry years and lower
water resource have been the main factors affecting the availability of water
for our irrigators. However cap management arrangements will limit water
availability in years when the resource is more abundant.
The introduction of the MDBC cap has created new markets for previously
unused allocations, known as “sleeper” and “dozer” licences and Murray
Irrigation shareholders quickly entered the water market, particularly the
annual trade market. All water brought into the region, or sold out is
transferred through Murray Irrigation’s bulk water licence, on behalf of
shareholders. Murray Irrigation is currently the largest private water trader in
Australia.
Several other initiatives focusing on improved environmental outcomes have
also reduced the company’s access to water, without compensation, or have
the potential to do so. These include returning flows to the Snowy River, the
Barmah-Millewa Forest allocation and the Living Murray initiative.
In 1993, after three years of debate, NSW and Victorian Governments
announced an allocation of 100,000ML for the Barmah-Millewa forest.
Subsequently an additional 25,000ML in good resource years has been
allocated to the forest and up to 700,000ML of the forest water can now be
stored in upstream storages. This water was taken from what had previously
been consumptive use without compensation. The forest allocation can be
and has been loaned to irrigators during dry seasons and repaid according to
agreed rules.
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In 2000, following the Snowy Water Inquiry, the NSW and Victorian
Governments agreed to provide $300 million to increase flows in the upper
reaches of the Snowy River below Jindabyne from 1% to 28% of its average
natural flows. Governments also promised $75 million for an additional
70,000ML for the Murray River. Additional water is expected to come from
investment in water savings, without adverse impacts on the Murray River.
However there remains potential for increased Snowy flows to reduce the
resource available in the Murray, depending on the mechanisms used to
reclaim water, the kind of accounting used to calculate and monitor water
savings, and whether governments enter the market to meet their
commitments. The first step in the Snowy project was taken in August 2002
when the Mowamba Aquaduct was turned off, redirecting 3% of flows from
the Murray, back into the upper Snowy.
The Murray Darling Basin Commission’s Living Murray Initiative is also
seeking additional flows to improve river health. Reference points for
increased flows of 350,000ML, 750,000ML and 1,500,000ML are being
considered. The 1,500,000ML proposal equates to Murray Irrigation’s entire
licence. If water allocations were reduced equally among all those who
contribute to the Murray system, including South Australian and Victorian
water users as well as those in the NSW Murray and Murrumbidgee systems,
it would equate to a 17% cut for all parties.

Murray Irrigation Limited

Compliance & Environment Report 2002/03

Page 11

Case study:
Murray Irrigation Drought Stricken
In 1965 the Commissioner of the Snowy Mountains Authority, Sir
William Hudson, gave his assurance that there would be ample water
available to irrigators, even in a catastrophic drought. He obviously
underestimated the strength of Mother Nature.

Source: NSW Agriculture 2002/03

Most people would think irrigation areas are immune from drought. This year
the opposite has been the case. Landholders across the irrigation district have
not only been affected by the low rainfall in the region, but have also been hit
with an irrigation drought, due to water shortages in the Snowy, Hume and
Dartmouth storages.
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The drought has hit irrigators in the region hard with an allocation of just 8%
this year. The lack of rain and subsequent water flow into the catchments and
storage dams has also resulted in water storage levels hitting all time lows,
with major storages throughout the River Murray system extremely low,
totalling just 19% of capacity in May, compared to the long term average for
May of around 55%.
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The drought has had massive effects on the commodities produced in our
area. Water used on crops in 2001/02 dropped from 1.2 million ML last year
to just 0.39 million ML in 2002/03. The number of farmers growing rice this
year dropped from 1,017 in 2001/02 to just 43 in 2002/03.
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The company also showed signs of stress, with a decrease in Murray
Irrigation’s income in 2002/03 due to a reduction in water sales. To combat
reduced income, staff working days were cut to 4 days a week from the 1st
December to the 1st July. In addition there were eight compulsory days of
leave for each employee over Christmas and eight days in July, totaling 40
days of compulsory leave per employee. A cease in re-employment where
staff left the organisation was also implemented, creating extra work for
current employees, other austerity measures included budget cuts and project
freezes. Due to these cuts, the company managed to save approximately one
million dollars.

Source: NSW Agriculture 2002/03

The debate to whether this is the ‘worst’ drought in history continues, with
indisputable data hard to find due to the changes in agriculture over the past
100 years. Since the 1860’s there have been nine major Australian droughts,
with the most severe drought periods being those of 1895-1903 and 1958-68.
The 1895-1903 drought period was probably Australia's worst to date, in
terms of both its severity and area where stock and crop losses were reported
to be the highest in Australian history. The 1958-68 drought period was
widespread and probably second only to the 1895-1903 drought period in
severity. The areas affected and their durations of drought were variable and
overlapping. Blair Twain from the National Climate Centre said “averaged
across Victoria the 1996-2003 period has had rainfall very similar to that of
1895-1902 (a little wetter in the north, a little drier in the south). Elsewhere in
eastern Australia 1996-2003 is not even remotely comparable to 18951902”.
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Source: NSW Agriculture 2002/03
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3.2. About the Report
This report is prepared by:
Alex Marshall
Environment Manager
P.O. Box 528 Deniliquin NSW 2710
(03) 5881 9300
alexm@murrayirrigation.com.au

3.2.1.

Report Purpose
Murray Irrigation’s environment report has a dual purpose. It is prepared in
order to comply with the company’s licence requirements (water
management works licence and environment protection licence). Secondly,
the report is intended for the public to use as a scorecard on the company’s
environmental performance.

3.2.2.

Reporting Period
Murray Irrigation is required to report on different issues using different time
periods, these reporting periods are summarised in Table 1.02 below:
Table 1.02 Murray Irrigation Reporting Periods.

3.2.3.

Reporting period

Start

Finish

Information Reported

LWMP Financial year

July1

June 30

LWMP expenditure

Murray Irrigation
financial year

August 1

July 31

Company’s financial status

Irrigation season

August 15

May 15

Irrigation Supply & Drainage

Previous Reports
Murray irrigation has been producing an environment report annually since
1994/95. For information on these reports contact Murray Irrigation Limited.

3.2.4.

Report Boundaries
Murray Irrigation reports on a broad range of environmental impacts beyond
the traditional boundaries of the companies legal ownership and direct
control. The water cycle related to our industry has environmental influences
on both sides of our business:
 Supply side: taking water from the river;
 Demand side: using irrigation water on the landscape;
as well as having a direct effect on operating channels and drains.
As a supplier of irrigation water, the Company recognises that many of the
environmental impacts of our industry are not under our control. This report
is structured to first deal with the traditional boundaries of supplying
irrigation and drainage. And second, deal with how water is used on farm and
its impact on the landscape. Issues related to river regulation are not included.
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3.2.5.

Report Profile
Through the preparation of this report Murray Irrigation aims to provide
access to relevant, high quality information that enables our environmental
performance to be tracked and our efforts acknowledged.
Compared with many other organisations that produce an environment or
sustainability report, Murray Irrigation is reasonably small scale. Therefore
the effort that is put into this report each year is significant in terms of the
Company’s labour force. This report is the most detailed document produced
by the company. It takes approximately 1500 personnel hours with input
from more than 20 staff. This effort reflects the importance of the document
to the company.
Submission of an annual environment report is compulsory as part of our
Water Management Works Licence and meets the reporting requirements of
our EPA Licence. The report is also an important tool used to assess our
strategies and drive improvement.

3.2.6.

Accuracy & Independence
Given the cost associated with auditing in comparison to the scale of the
company, Murray Irrigation chooses not to have this report verified by a third
party. The environment report is however submitted and formally scrutinised
by DIPNR and NSW EPA as part of the Company’s licencing requirements.
In addition, the annual environment report is scrutinised by the MDBC and
NSW Agriculture.
Components of the report, relating to LWMP implementation (Section 5.2),
have been audited both in terms of financial and physical validity by an
independent company employed by the NSW State Government. The annual
landholder survey, which is used to measure landholder contributions to the
LWMPs, is also audited by an independent organisation. Feedback is
received in both written form and through a public forum as part of the
LWMP annual review.
Murray Irrigation is a Quality Assured Company under the ISO Standard
9001:2000. Our Quality Auditor is SAI Global Assurance Services which last
conducted a surveillance audit of our company on March 3, 2003.

3.2.7.

Compliance Index
Murray Irrigation holds an Irrigation Corporation Water Management Works
Licence, and an Environment Protection Licence. The Works Licence is
issued by the DIPNR, for the diversion and delivery of water to Murray
Irrigation shareholders. The Environment Protection Licence is issued by the
EPA for discharging from the Stormwater Escape scheme. Below (Table
1.03) is a summary of the reporting requirements for both the Works and
EPA Licences, combined with an index indicating where information on each
requirement can be found.
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Table 1.03 Requirements of Water Management Works and EPA Licences.
Licence

Section

Page

Climatic conditions –
evapotranspiration rates

Item

DIPNR

5.1.1

82

Irrigation layout

DIPNR

5.1.3

84

Water use

DIPNR

5.1.4

85

Total farm water-balance
(TFWB)

DIPNR

5.1.5

88

Rice

DIPNR

5.1.6

92

Diversion, deliveries and losses

DIPNR/ EPA

4.2.2

31

Quality of irrigation water

DIPNR/ EPA

4.2.3

31

Maintenance and operations of
floodplain structures

DIPNR

4.2.5

33

Seepage control – works,
quantity, type, effectiveness,
methods, trends, surveys, etc.

DIPNR

Other seepage investigations

DIPNR

4.5.1.1

70

Blue-green algae monitoring

34

DIPNR

4.3.5

57

Impacts of water quality on
receiving waterways

DIPNR/ EPA

4.3.6

58

Pumping drainage water into
supply channels

DIPNR/ EPA

4.3.7

62

DIPNR

5.3.2

148

Berriquin LWMP implementation
progress

DIPNR/ EPA

5.2.2.3

107

Cadell LWMP implementation
progress

DIPNR/ EPA

5.2.4.3

123

Denimein LWMP implementation
progress

DIPNR/ EPA

5.2.3.3

112

Wakool LWMP implementation
progress

DIPNR/ EPA

5.2.5.3

132

DIPNR

5.2.6

140

Regional watertable levels

Stormwater drainage
Farm water use efficiency

DIPNR

5.4.2

161

DIPNR/ EPA

5.4.7

168

The area of remnant vegetation
fenced annually and in total

DIPNR

5.4.13

171

Vegetation health

DIPNR

5.4.15

171

Discharge water quality
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Case Study:
Stepping Up Wetland Watering
“The regeneration was spectacular. We never expected to see so much
growth from a drink of water”. This comment from Chris Lahy of
Wakool was one of many stimulated by the phenomenal outcomes of
the wetlands watering trial, in its second year across the Murray
Irrigation district.
The Wetland Watering trials began in the 2001/02 irrigation season, carried
out as a joint initiative of the NSW Wetlands Working Group, Murray
Irrigation and the private landholders. The trials have focused on providing
water to wetlands, Black Box depressions and creek or stream runners which
may have been isolated for many years as a result of changing land and water
use practices.
The wetland trials have been highly successful in
improving the region’s biodiversity. The trials
have raised the awareness of wetlands and their
life cycles among landholders, who reported that
they had learned a great deal by taking part. It
has also raised awareness about the management
issues related to wetlands.

“The growth was
phenomenal. We were very
surprised by all the things
that came back. It was
absolutely amazing the way
the watering created new life
– a whole new ecosystem”.
Lyndall Horne
Berrigan,

This year 27 sites were watered compared to 11 sites watered last year, with
the total area increasing from 191.1ha in 2001/02 to 540ha this year. With the
increase in sites and area, the amount of water used on the wetlands also
jumped from 569ML to 3,085ML. Murray Irrigation Environment Manager,
Alex Marshall said ‘We are committed to helping improve biodiversity in the
region and the growth in landholder participation in the program this year
demonstrates that irrigators are also committed.
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“Chi-compton”, owned by Max and Andrea
Vagg was where the largest wetland was
watered. Max said they had watered parts of
the depression at various times, and knew
there would be good results from the trial.
The depression covers 38ha. Although a
little uneasy about taking part in the trial,
given the drought and water shortages, Max
was happy with the results saying “I’m
pleased with the older trees. The young
trees freshened up pretty quickly, but
the older
treesbut
around
the trees
edgearound
of thethe
area
took
a lot
longer
pretty
quickly,
the older
edge
of the
area
took atolotrespond.
longer
They’ve
eventually
a fair
bit ofabenefit”.
to
respond.
They’ve shown
eventually
shown
fair bit of benefit”.
The great results recorded from the trials in the last two years, the NSW
With the Group
great results
from Irrigation
the trials in
the decided
last two to
years,
the NSW
Working
along recorded
with Murray
have
continue
the
Workingwatering
Group trials
along inwith
Murray
have
decided to
wetland
2003/04.
TheIrrigation
number of
participants
arecontinue
expectedthe
to
wetland
watering
in 2003/04.
number expected
of participants
expected to
rise
next year
with trials
approximately
80The
landholders
to takeare
part.
rise next year with approximately 80 landholders expected to take part.
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3.3. Management Structure
3.3.1.

Murray Irrigation Board of Directors
The Murray Irrigation Board of Directors takes ultimate responsibility for the
company’s corporate governance. The board consists of 10 directors, of
whom eight are shareholders of the company, and two are non-member
directors. Member directors are drawn from the following irrigation districts:
 East Berriquin
3 Members
 West Berriquin
1 Member
 Denimein
1 Member
 Deniboota
1 Member
 Wakool
2 Members
The member directors are subject to election by shareholders by postal ballot
and are elected for a four year term, one-half retiring every second year. Nonmember directors are elected every four years.
To assist in fulfilling its responsibilities, the board has established
environment, infrastructure, audit, remuneration and resources committees.
Each of these committees has its own terms of reference, detailing the way in
which the committee is to operate.
The chairman of the board is elected every two years by the full board.

3.3.2.

Environment Committee
As a reflection of the importance of environmental management, Murray
Irrigation has an environment committee within the board of directors. The
environment committee is chaired by K.S. Baxter and its members are
S.G.Ellis, M.D.Goudie, and W.L.Hetherington. The primary objective of the
environment committee is to assist the board in fulfilling its environmental
management compliance and the implementation of the Land and Water
Management Plans (LWMPs) for the company’s area of operation. In
addition the committee:
 oversees and appraises environmental audits conducted by the company
and external agencies;
 maintains open lines of communication among the board, external
agencies and LWMP committees to exchange views and information;
 serves as an independent and objective party to review the
environmental and LWMP information presented by management and
regulatory authorities;
 determines the adequacy of the company’s environmental management;
 carries out other tasks of an environmental or LWMP nature referred to
it by the board;
 formally reviews the administration of environmental and LWMP
agreements with government.

3.3.3.

Organisational Structure
The environment and land and water management sections of our business
constitute 12% of our labour force. In addition, other employees undertake
numerous tasks related to the environment line of our business. The
environment section organisational chart (Figure 1.02) outlines the
environment group's responsibilities.
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MIL Environment Section Organisation Chart
Board of Directors
Murray Irrigation Limited

Environment Committee

Corporate Group

George Warne
General Manager

Brett Tucker
Assistant General Manager
Infrastructure / Environmental Services

Positions & Personnel

Alex Marshall
Manager Environment

A. SMITH - ENVIRONMENT
OFFICER
P. SLOANE - WATER QUALITY
OFFICER
P. KING - GIS OFFICER
G. MAHAMUD HYDROGEOLOGIST
D. BRAND - RESEARCH
OFFICER
M. EDRAKI - RESEARCH
OFFICER
C. COOK - DAIRY OFFICER
C. SHAW - SENIOR RICE
OFFICER
R. MURRELL - RICE OFFICER
K. GOUDIE - ENVIRONMENTAL
SUPPORT OFFICER

Trevor Heath
Manager LWMP

K. AXTON - CADELL PLAN
OFFICER
R. WALKER - BERRIQUIN
PLAN OFFICER
F. McVICKER - BERRIQUIN
PLAN OFFICER
M. PISASALE - WAKOOL PLAN
OFFICER
R. WETTENHALL - DENIMEIN
PLAN OFFICER
N. CULLEN - SURFACE
DRAINAGE IMPLEMENTATION
OFFICER

Figure 1.02 Environment Section Organisational Structure
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3.4. Policies
3.4.1.

Company Vision Statement:
The aim of Murray Irrigation Limited is to:
 Draw water from the Murray and Edward Rivers to supply irrigators at
an acceptable level of service.
 Promote the efficient use of water.
 Maintain and manage the infrastructure needed to supply water
efficiently.
 Administer the allocation of water to irrigators and the running of the
business.
 Comply with specific drainage requirements for the region.
 Manage the environmental needs of the region.
 Involve the community in all aspects of proper water management.

3.4.2.

Company Mission Statement:
The mission of Murray Irrigation Limited is to:
 Deliver water at an acceptable level of service and price to shareholders.
 Provide effective communication with shareholders and create a
positive image of the Company.
 Assist in the reduction of watertables and problems associated with
surface and sub-surface water exports.
 Continue to improve the efficiency of water distribution through the
adoption of improved technology.
 Encourage team work and effective performance of our staff.

3.4.3.

Company Environment Policy:
It is Murray Irrigation’s policy to work toward achieving a sustainable
balance between environmental protection and agricultural production. The
Company is committed to addressing the direct environmental impact of
providing irrigation water and drainage, through improvements in risk
assessment and management systems. Murray Irrigation will also strive to
reduce the indirect impact of on-farm use, by leading implementation of the
Murray Land and Water Management Plans.
In managing the environmental impacts of our business, Murray Irrigation
Limited will:
 Comply with legal and licence requirements taking account of expected
regulatory trends.
 Strive for continual improvement in our environmental performance.
 Focus on prevention to minimise environmental impacts of our
business.
 Lead innovation and implementation of best management practice
where environmental issues directly affect the sustainability of our
business.
 Encourage stakeholders and interested parties to understand our
environment policy and performance.
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3.4.4.

Company Environmental Objectives:
The following key environmental objectives outline Murray Irrigation’s
environment policies, relative to specific issues identified as affecting our
business or the businesses of our shareholders.

Salinity / Depth to Watertable
ISSUE: Rising watertables cause waterlogging and soil salinity which in turn
impacts on agricultural production and the environment. Salinity poses a real
threat to Murray Irrigation’s business, the businesses of our shareholders and
the environment.
Objective 1: To lead the development of innovative techniques to achieve
long-term watertable control at a level that allows sustainable production
across the Company’s area of operation.
Objective 2: To reduce on-farm accessions to the watertable by facilitating
uptake of best management practice via the Murray LWMPs and water use
policies.

Allocation
ISSUE: Murray Irrigation has sustained a reduced allocation leading to a
parallel decline in irrigator security of supply. This is a threat to our business,
the businesses of our shareholders and the wider community in the region.
The Company believes that taking a holistic river health approach may help
mitigate future reductions in allocation.
Objective 3: To lead the development of innovative environmental
solutions to obtain an acceptable security of supply for the Company’s
entitlement.

Surface Water Quality
ISSUE: Murray Irrigation has a stormwater drainage network that has the
ability to impact on the surface water quality in receiving waters.
Objective 4: To meet surface water quality regulatory requirements taking
account of evolving natural resource management knowledge and regulatory
trends.
Objective 5: To implement improved irrigation reuse by assisting adoption
of on-farm best management practice through the Murray LWMPs.

Monitoring
ISSUE: Environmental performance can best be measured and demonstrated
through monitoring and data management. The information provided by
monitoring allows evaluation and improvements in performance.
Objective 6: To examine the Company’s environmental performance and
risks at a level consistent with the environment policy.

Water Use Efficiency
ISSUE: By increasing efficiencies, environmental impacts can be reduced
and allocation gains made through minimisation of water losses.
Objective 7: To achieve cost effective reductions in delivery losses using
best management practice.
Objective 8: To increase on-farm water use efficiency by facilitating
implementation of best management practice through the Murray LWMPs.

Education
ISSUE: There are many issues that relate to education within Murray
Irrigation’s environment business. Irrigation has a poor public perception
because of perceived environmental impacts of irrigation. Politically, this has
potential to threaten our business. The Company also believes we have a role
in keeping our shareholders informed of developments in environmental best
management practice.
Objective 9: To strive to improve the environmental image of the Murray
Valley irrigated agriculture and Murray Irrigation’s environmental
management.

Murray Irrigation Limited

Compliance & Environment Report 2002/03

Page 21

Objective 10: To improve the natural resource management knowledge and
awareness of the Company’s shareholders.

Soil Quality
ISSUE: Some traditional farming systems have resulted in soil degradation
such as increasing soil acidity, salinity, sodicity and structural decline.
Application of irrigation water has in some instances exacerbated these
problems. These processes threaten the production sustainability of a
considerable proportion of the Murray Irrigation area.
Objective 11: To assist in managing soil quality risks in partnership with
other stakeholders, where related to Murray Irrigation business.

Groundwater Quality
ISSUE: Groundwater quality can be influenced by a number of factors,
including irrigation rates and groundwater extraction. There are also concerns
that agricultural chemicals may be entering the watertable in the Company’s
area of operations.
Objective 12: To contribute to managing groundwater quality risks, in
partnership with other stakeholders, where related to Murray Irrigation’s
business.

Aquatic Ecosystems
ISSUE: Murray Irrigation’s operations have a broad range of effects on the
rivers and creeks in our region.
Objective 13: To contribute to improvements in aquatic ecosystems, in
partnership with other stakeholders, where related to the Company’s
business.

Biodiversity
ISSUE: Biodiversity is the variety of all life forms, and comprises the
different plants, animals and micro-organisms, their genes, and the
ecosystems of which they are part. In most agricultural regions there have
been significant declines in the natural biodiversity and government is
channeling significant resources into halting or reversing this decline.
Objective 14: To improve the biodiversity of the Murray Irrigation area of
operations using the Murray LWMPs to facilitate on-farm uptake.
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3.5. Stakeholder Engagement
3.5.1.

Stakeholder Identification
As Murray Irrigation is a key player in the use of significant land and water
resources we have many and varied stakeholders. Figure 1.03 below depicts
our stakeholders at a variety of levels.

Figure 1.03 Links of various shareholders with Murray Irrigation

Murray Irrigation contracted SMEC Victoria (Snowy Mountains Engineering
Company) to undertake an independent review of environmental
management strategies in 2000. A variety of stakeholders were asked to
comment on following issues:
 Current environmental management programs by Murray Irrigation
 LWMPs and their level of success
 The Company’s current environmental reporting program
 Key issues in order to achieve future environmental sustainability
 Specific issues particular to that stakeholder
As part of the review the following stakeholders were identified:
 Department of Land and Water Conservation
 NSW Environmental Protection Authority
 NSW Department of Agriculture
 NSW National Parks and Wildlife Services
 Ricegrowers Co-operative Ltd
 Dairy industry
 Vegetable industry
 Local government
 Catchment Management Boards
 Murray Darling Basin Commission
 Australian Conservation Foundation
 Nature Conservation Foundation
 Riverina Environment Council
 Inland Rivers Network
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As a result of the review a number of changes to Murray Irrigation’s
environment business have been made, including:
 Development of a vegetation plan
 Development of an environment policy
 Increased communications with landholders on environmental issues
 Clearer and more public reporting
 Participation in the NSW Murray wetland watering trial
 Vegetation levy raised and management payments made for the
protection of large areas of remnant vegetation.

3.5.2.

Stakeholder Consultation
Murray Irrigation’s stakeholder consultation focus is on our shareholders,
however much effort is made to communicate with stakeholders at broader
levels through our website (www.murrayirrigation.com.au) and the media.
The following is a list of consultation forums Murray Irrigation has led in
2002/03 (Table 1.04).
Table 1.04 List of consultation forums in which Murray Irrigation participated in 2002/03.
People involved

Agenda

Landholders & company staff

Box Creek
Berriquin
Denimein
Wakool
Cadell
General meeting discussing - Snowy
borrow (seasonal outlook), water pricing,
exceptional circumstances and conversion
to high security meetings
AGM
Discuss rice soil research program 01/02 &
progress of soil sodicity criteria
Surface drainage meetings for:
- Booroobanilly SD commence construction
works
- Warragoon SD investigation
- Wollamai Nth drainage consultation

LWMP working group meetings

Murray Irrigation shareholders
Murray Irrigation shareholders
Soil suitability consultative group

Landholders & Murray Irrigation
staff
Murray Irrigation & DIPNR staff,
and Auditor
LWMP Working Group
EPA, DIPNR, AFFA, NSW Ag, EA,
Murray Irrigation staff, work, group
members, chairman & landholders
Farm surveyors, contractors &
Murray Irrigation staff
Landholders/ shareholders
Dept Ag, Shire representatives,
interest groups, Berrigan Mayor
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No of
meetings
3
6
6
6
10
10
1
1

2
1
1

Auditor meetings

5

Chairman’s meeting

1

LWMP annual review

1

Annual surveyors meeting

1

Woolshed meetings
Regional weeds meetings, co-ordination of
weeds control

15
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3.5.3.

Involvement in External Initiatives
Murray Irrigation has been involved with many external activities; refer to
case studies (see Case Studies in table of contents).

3.5.3.1. Involvement of staff representing Murray Irrigation in external
environmental initiatives in the last 12 months:




























Rice Environmental Champions program
Rice Industry Biodiversity Strategy and Plan
Irrigation Futures CRC
Rice CRC
Murray Research and Development Council
Murray Farming Systems Group
ANCID Channel Seepage Taskforce
Murray Groundwater Management Plan
The EMS pilot project
SRIDC Irrigated Farm Competition
Rice on beds trial
Wetland Watering Trials
Policy development -Victorian Rice growing industry
South Australia University (Henning Bjornlund) – Landholder Meetings
on Water Trading
NSW Agriculture drought meetings
NSW Agriculture crop discussion groups
Women in Dairying – How water works
Berriquin Dairy Challenge Outlook for 2003
GRDC Cropping update – Water in NSW what is happening
Rice outlook meetings Deniliquin, Finley and Wakool
Water Sharing Plan meetings for shareholders
Finley Chamber of Commerce – Water Sharing Plan
Murray Lower Darling Community Reference Committee
Moama Landcare Group – Living Murray
Local Government – Murray, Wakool and Berriquin Shires
REPAG - rice environment policy advisory group
Young Irrigation Network
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Case Study:
Digital Elevation Model - The New World of Survey
A birds-eye view of the of the district land surface can now be seen on
a computer screen thanks to new and improved technology known as
Digital Elevation Modeling (DEM).
DEM or Digital Elevation Model is a spatially referenced, continuous grided
surface where each cell in the grid represents a ground elevation. Or in laymans terms is a map of the terrain of an area. DEM uses aircraft mounted
laser technology to provide elevations or ground levels at one meter intervals.
The project to model the terrain of the southern Murray Darling Basin region
started in May 2001 with many local and government agencies including
Murray Irrigation involved. The objective of the project was to obtain reliable
digital elevation model data to gain a better understanding of water
movement.
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The data was firstly collected by plane using LIDAR (LIght Detection And
Ranging) technology. LIDAR can measure the distance, speed, rotation or
chemical composition and concentration of a remote target, where the target
is a clearly defined object, such as a car, or a diffuse object such as smoke
plume, clouds or in this case terrain. Once the data is collected it is classified
into areas of ground and non-ground and adjustments made to end up with a
map of the ground surface.

Above: Output from the DEM showing high and low ground, contours and
the direction of water flow over the landscape.
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The data collected from the project is intended to be used for:
 the development of more cost effective farm plans, enabling land
holders without a whole farm plan to still be able to access LWMP
incentives.
 indicating areas under threat from salinity by combining the DEM with
watertable depth data.
 other Murray Irrigation design investigations, such as calculating the
storm water carrying capacity of the Box Creek escape.
Below: Rain drop simulation output created by the DEM. Shows the path a
rain drop would take if it fell on a certain point in the landscape. Blue
represents water drainage lines from a certain point. Red shows high ground,
and green shows low areas.


Hill

Dam

Drainage
Line
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4. Company Environmental Performance
4.1. Administration
Murray Irrigation’s irrigation supply and drainage system is gravity operated
and in turn requires very little energy to move water. Therefore the
company’s consumption of resources is primarily related to administering the
system. This is the first year Murray Irrigation has reported on the
environmental performance of our business administration. As a result no
long term comparison of data is available.

4.1.1.

Energy
Over the Company’s area of operations a total of 1,240,585kwh of energy
was consumed in 2002/03, powering all offices, depots, pumps, and other
Murray Irrigation ventures.

4.1.2.

Fuel
Murray Irrigation maintains fuel pumps at each of its depots in Deniliquin,
Finley and Wakool. During 2002/03 a total of 653,247 litres of fuel (unleaded
petrol and diesel) were consumed at Murray Irrigation depots. Of this
631,372 litres was diesel, used by both cars and machinery, and 21,875 litres
was unleaded used by vehicles only. A further 159,123 litres of fuel was used
from fuel stations via Murray Irrigation fuel cards. Of this, 113,938 litres of
fuel was diesel, 25,888 litres was unleaded and 18,997 litres was gas.

4.1.3.

Water
The Deniliquin depot used 522KL of water over the 2002/03 period. The
water supply to Murray Irrigation’s Deniliquin office was not metered,
therefore the consumption of water from this office cannot be reported.
Water consumption at Murray Irrigation’s Finley office in 2002/03 totaled
995KL. Water meters at the MILCast yard in Finley were not recorded in
2002/03, however annual use at this site has averaged 600KL over the
previous five years. Water is not metered at the Wakool office.

4.1.4.

Waste Disposal Practices
Country Waste is the company’s waste disposal contractor at both the head
3
office and depot in Deniliquin. In the 2002/03 financial year 73.5m of waste
3
was taken from the Deniliquin office and 24m from the Deniliquin depot,
3
totaling 97.5m . Cleanaway is the waste disposal contractor for the Finley
office and the Murray Irrigation Precast depot. In the 2002/03 financial year
3
3
72m were removed from the Finley office and 40.5m were removed from
3
MILCast, totaling 112.5m . Wakool Shire Council removes waste from
Murray Irrigation’s Wakool office. The cost of this service is incorporated in
council’s waste disposal charge, with rates, and no record is kept of the
amount of waste taken from the Wakool office.

4.1.5.

Recycling
The Company has been recycling paper waste since May 2002. For the
2002/03 financial year 1,154kg of paper was recycled by Murray Irrigation.
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4.1.6.

Use of Hazardous Materials
Murray Irrigation uses hazardous materials to control weeds in and around
irrigation supply channels and to control noxious weeds near stormwater
escape channels. Effects of these operations are subject to a chemical control
plan that is a component of the companies EPA licence. Chemical drums are
disposed of via the Drum Master Initiative. Table 1.05 below details the use
of chemicals for weed control by Murray Irrigation.
Table 1.05 Chemicals used for weed control by Murray Irrigation
Chemical
Propon
Dye
Amitrole T
Roundup CT
Roundup Max
Kamba
Amicide
Roundup Biactive
Grazon
Surpass
Acrolien

Kg
L
L
L
L
L
L
L
L
L
Kg

Murray Irrigation Limited

2001/02
250
35
1940
1360
640
0
1000
4700
80
600
7235

2002/03
400
25
0
420
0
200
40
920
0
0
0
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4.2. Irrigation Supply
4.2.1.

Overview
Murray Irrigation operates an off-river gravity irrigation system of earthen
supply channels totaling 3,800 kilometres in length. The majority of water is
diverted from the Murray River at Yarrawonga Weir. The main supply
channel is the Mulwala Canal, which supplies water to the Berriquin,
Denimein and Deniboota irrigation districts. Part of the Deniboota district can
also be supplemented by water drawn from the Murray River via the
Perricoota Pumps near Echuca if necessary. The Wakool district is supplied
by water diverted into the Edward River from the Mulwala Cannel and
diverted back in to the supply system via the Colligen Creek off take at
Stevens Weir.
Murray Irrigation also uses the irrigation supply system to deliver regulated
river flows for NSW State Water. The need for this arises due to a natural
narrowing of the Murray River called the Barmah Choke. The Barmah Choke
is a section of the Murray River downstream of the Hume Dam that has a low
flow capacity (approximately 10,000ML/d). Once flow exceeds this volume,
water floods into the Barmah-Millewa Forest which can create environmental
damage if flooding occurs at an inappropriate time of the year.
Three main accredited supply channel escapes are used to return water to the
river system from the Mulwala Canal. The Finley Escape returns water to the
Billabong Creek; the Wakool River Escape returns water to the Wakool River
and the Edward River Escape returns water to the Edward River. These
escapes are used to ensure there are adequate flows in the Billabong Creek,
Yallakool Creek, Wakool, and Edward Rivers and to divert water around the
Barmah Choke (Figure 1.04).
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Figure 1.04 Murray Irrigation supply system
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4.2.2.

Diversion, Deliveries & Losses
The bulk water allocation for Murray Irrigation in 2002/03 was 284,901ML
(10% of allocation). This represented an enormous drop from last year’s bulk
allocation of 105% (1,543,752ML). Figure 1.05 illustrates 2002/03 diversion
figures in more detail.

Source
Volume (ML)
Carried over 2001/02
113,091
Allocation for 2002/03
284,901
Transfers In
97,017
Snowy Overdraw
124,000

Escape
Volume (ML)
Edward River
447,607
Finley Escape
22,029
Wakool River
85,983
Yallakool Creek
9,467

Resource Available
619,009ML

Total Delivered
399,740ML

Nett Diversion
529,329ML

Gross Diversions
1,094,415ML

Carryover 2003/04
89,680ML

(Mulwala Canal
Wakool Canal
Pericoota Pumps)

Losses
129,589ML
24.48% of Nett Diversion

Figure 1.05 Diversion and Delivery Flow Chart

4.2.3.

Quality of Irrigation Water
In order to monitor the quality of irrigation water DIPNR and Murray
Irrigation measure the salinity and phosphorus entering the irrigation supply
system. DIPNR monitors water quality at the Mulwala Canal offtake, and
Stevens Weir. Murray Irrigation monitors water diverted back into the
Edward River from the Mulwala Canal at the Edward River escape. The
results for 2002/03 are shown in Table 1.06 below.
Table 1.06 Quality of Irrigation Water 2002/03
Mulwala Canal at Mulwala
Offtake (409026) (2)

Mulwala Escape into
Edwards River (409029)
(1)
Total
Salinity
Phosphorus
(EC)
(mg/L)

Edward River at
Steven's Weir (409023)
(2)
Total
Salinity
Phosphorus
(EC)
(mg/L)

Salinity
(EC)

Total
Phosphorus
(mg/L)

Range

43 - 46

0.030 - 0.039

43 - 49

0.01 - 0.02

29 - 139

0.021- 0.038

Average

44

0.034

45

0.02

50

0.028

Median

44

0.033

44

0.02

48

0.030

Source: (1) Murray Irrigation (2) DIPNR

In 2002/03, salinity and total phosphorus levels were maintained between the
Mulwala Canal offtake and the Edward River escape. Both the salinity and
total phosphorus levels were slightly higher at Stevens Weir than at the
Edward River escape.
4.2.3.1. Blue-Green Algae in the Supply System
Historically, blue-green algae have not affected the Murray River between
the Hume Dam and Lake Mulwala. The algae tend to occur near the surface
of the dams as water is released from deeper in the dam profile. Record low
water levels in Hume Dam in 2002/03 resulted in blue-green algae blooms in
the dam being transported downstream into the Murray River, to Lake
Mulwala. Blue-green algae were then transported into the Murray Irrigation
supply system via the Mulwala Canal, affecting the Berriquin, Denimein and
Deniboota irrigation districts.
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Monitoring for blue-green algae was undertaken on a weekly basis at
strategic locations along the Mulwala Canal, as well as major channel
systems supplied by the Mulwala Canal. Table 1.07 summarises blue-green
algae levels along the Mulwala Canal during 2002/03.
Table 1.07 Blue-green algae levels along the Mulwala Canal
Mulwala Canal U/S The Drop

Date

30-Jan-03
04-Feb-03
11-Feb-03
12-Feb-03
18-Feb-03
19-Feb-03
25-Feb-03
04-Mar-03

Blue-Green
Algae
anabeana
(cells/ml)

Mulwala Canal D/S Finley regulators
Blue-Green
Algae
anabeana
(cells/ml)

Other Species
blue-green algae present

15760
12146

7742

6932
32270
20422
19790
7723

1560
5313
5985
8710
3871

11-Mar-02

6696

18-Mar-03
25-Mar-03
01-Apr-03
08-Apr-03

14932
10962
13707
23345

14-Apr-03

26840

22-Apr-03
29-Apr-03
06-May-03

16037
15642
10784

cylinderspermopsis, pseudoanabeana
Aphanizomenon
Aphanizomenon

6992

Aphanocapsa
aphanocapsa, cylinderspermopsis
aphanocapsa, pseudoanabeana,
aphanizomenon
microcystis, pseudoanabeana, aphanocapsa
microcystis, pseudoanabeana, aphanocapsa
Pseudoanabeana

Blue-Green
Algae
anabeana
(cells/ml)

30-Jan-03
04-Feb-03
11-Feb-03
12-Feb-03
18-Feb-03
19-Feb-03
25-Feb-03
04-Mar-03
11-Mar-02
18-Mar-03
25-Mar-03
01-Apr-03

11218

08-Apr-03
14-Apr-03
22-Apr-03
29-Apr-03
06-May-03

25419
28579
24530
14872
38118

Other Species
blue-green algae present

aphanizomenon
aphanizomenon
cylinderspermopsis, pseudoanabeana,
aphanizomenon

13312
7229
14872
18802

aphanizomenon, aphanocapsa
aphanizomenon, aphanocapsa, cylinderspermosis

28460

aphanocapsa, pseudoanabeana

12304
15516
14615

pseudoanabeana
aphanocapsa, pseudoanabeana
pseudoanabeana, aphanizomenon
Mulwala Canal @ Racecourse Rd

Mulwala Canal @ Denimein Regulator

Date

Other Species
blue-green algae present

Blue-Green
Algae
anabeana
(cells/ml)

6676
3713

7742

2712

1619

1165
< 1000
4858
5036
10922

692

Other Species
blue-green algae present

pseudoanabeana, aphanizomenon

aphanizomenon, aphanocapsa,
cylinderspermosis
aphanizomenon, aphanocapsa
aphanocapsa, pseudoanabeana
aphanocapsa, pseudoanabeana
pseudoanabeana
pseudoanabeana

8592
6518

aphanizomenon

9500

aphanizomenon, aphanocapsa

16689
18130
21488

aphanizomenon

28414

Source: Murray Irrigation

Murray Irrigation communicated with its shareholders about the issue of
blue-green algae in the supply system via established faxstream service,
media releases to newspapers and interviews on the local Deniliquin radio.
Sources of reliable information about the implications of using water
containing blue-green algae were included in the communications with the
landholders. Copies of the information were also available at all Murray
Irrigation offices.
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4.2.4.

Supply Refurbishment & Review
A range of refurbishment works were undertaken by Murray Irrigation during
2002/03. These works included replacement of road culverts, road bridges,
access bridges and culverts, replacement of stock stops, rebattering of
channels, replacement of dethridge outlets, installation of meters on pipe
outlets, refurbishment of access tracks, erosion control works, bank building,
and refurbishment and mechanisation of regulators. All works were audited
and approved by Sinclair Knight Merz, the independent auditor appointed by
the NSW Government.
The following major works were completed in 2002/03:
 Replacement/refurbishment of 17 supply regulators, with associated
mechanisation
 Construction of two road bridges, one Access Bridge and one road
culvert.
In 1995, Halliburton KBR (then Kinhill) began review of Murray Irrigation’s
maintenance and asset management practices. A five-year cyclic program of
inspection commenced in 1996. This external annual review program has
been revised, given the ongoing internal review of works. The program of
external review of the maintenance and asset management program is
expected to recommence in 2005.

4.2.5.

Maintenance and Operations of Floodplain Structures
In conjunction with DIPNR, Murray Irrigation undertook maintenance and
operation of floodplain structures as per the “Guidelines for Floodplain
Development – Stage 1-4”.
During 2002/03, Murray Irrigation operated and maintained floodplain
structures in accordance with the floodplain guidelines. Construction and
installation of flood doors on the Northern Branch Canal regulators was
completed to allow effective operations of the floodplain system.
The DIPNR requested Murray Irrigation postpone the following works until
finalisation of the Floodplain Management Plans:
 Papanue Creek – construction of syphon on Northern Branch Canal,
 Papanue Creek – lowering of Northern Branch Canal, and
 Byjantic Creek – lowering of Mallan No. 1 channel.
Once the guidelines are completed these works will commence.
Installation of floodgates at the Frasers Rd culvert were scheduled for the
2002/03 works program. This work was postponed because of drought and
have now been included in the 2003/04 works program.
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4.2.6.

Seepage and Erosion Control
In addition to the major research and development program implemented by
Murray Irrigation in 2002/03 (see Section 4.5), major seepage, remediation
and erosion control works were undertaken by the company at several sites
across its area during 2002/03, at a cost of approximately $220,000. Table
1.08 outlines these works.
Table 1.08 Seepage and erosion control works – 2002/03
Problem rectified

Work completed

Berrigan No. 5 channel

Seepage

Key trenching and bank building

Length
of works (m)
200

Berrigan No. 6 channel

Seepage

Key trenching and bank building

300

Erosion

Desilting and rock mattress installation

15

Mayrung Main

Erosion

Desilting and rock mattress installation

15

Mayrung Main (2)

Erosion

Desilting and rock mattress installation

15

Blighty Main

Erosion

Desilting and rock mattress installation

15

Blighty No. 2

Erosion

Desilting and rock mattress installation

15

Bunnaloo Main

Erosion

Desilting and rock mattress installation

15

Bunnaloo Main (2)

Erosion

Desilting and rock mattress installation

15

Yarraman Main

Erosion

Desilting and rock mattress installation

15

Bunnaloo No. 3 channel

Erosion

Desilting and rock mattress installation

15

Northern Branch Canal

Erosion

Desilting and rock mattress installation

15

Southern Branch Canal

Erosion

Desilting and rock mattress installation

15

Southern Branch Canal (2)

Erosion

Desilting and rock mattress installation

15

Site

Moulamein Main

4.2.7.

Telemetry
Murray Irrigation now has over 200 sites in its telemetry system that can be
either remotely controlled or monitored (Figure 1.06). Of these, 14 are
environmental monitoring sites while the remainder are located within the
supply or drainage systems.
In the 2002/03 season, the following works were undertaken:
 Remote control and monitoring of 20 off-takes on the Mulwala Canal
 Remote control and monitoring of eight escape structures
 Installation of one portable level monitor on a drain structure and nine
available for use at various sites on the supply system.
The 2003/04 program is projected to include:
 Remote monitoring of a further two environment sites
 Trials of mechanised and manually operated regulators.
The extremely low allocation in 2002/03 has seen remote monitoring of
regulators, escape structures and stormwater escapes become an even more
important tool for Murray Irrigation. When flows or levels at sites exceed set
values, staff are notified via alarms from the telemetry system and action can
be taken to minimise losses, leading to increased delivery efficiency.
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Figure 1.06 Remote Monitoring & Regulator Control stations
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4.2.8.

Water Trade

4.2.8.1. Transfers
There were three permanent external transfers during 2002/03. Two transfers
into the Murray Irrigation area equated to 491ML, and one transfer out
involved 402ML. External transfers out of Murray Irrigation can only occur
if the company’s bulk entitlement exceeds 1,444,720ML.
Within Murray Irrigation, permanent transfers totaling 3,937ML occurred in
2002/03. The majority of these transfers were to or within the Berriquin
District. The nett result of the transfers are summarised in Table 1.09 along
with records back to 1997.
Table 1.09 Summary of Internal Permanent Transfers 1997/2003
Nett Transfer
District

In (ML)

Out (ML)

97/98

98/99

99/00

00/01

01/02

02/03

1277

1895

838

822

2,200

(207)

(100)

(618)

5

(69)

(133)

(106)

(43)

(10)

(5)

1956

1119

(613)

152

(913)

-

-

837

Wakool

704

918

(156)

(841)

(1,181)

250

110

(214)

TOTAL

3937

3937

-

-

-

-

-

-

Berriquin
Deniboota
Denimein
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4.2.8.2. Temporary Transfers
A total of 238,797ML was temporarily transferred into Murray Irrigation in
2002/03. This was very high, compared with comparisons in previous years:
Volume (ML)
85,819
84,550
175,812
89,533
98,764

Year
2001/02
2000/01
1999/00
1998/99
1997/98

The major sources of transfer water were the Murrumbidgee Valley, Western
Murray and South Australia. An increasing number of transfers were made
from Victoria.
300000

1600000
1400000

250000

1000000

150000

800000
600000

100000

Deliveries (MLs)

Transfers (MLs)

1200000
200000

400000
50000

200000

0

0
94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03
Season
Deliveries

Vol Transferred into MIL

Figure 1.07 Annual Transfers versus Annual Deliveries 94/95 - 02/03

Figure 1.07 shows the relationship between delivery and transfers into
Murray Irrigation whereby high volume transfers into the company usually
reflect low deliveries. This was particularly apparent for the 2002/03 season,
where the lowest delivery on record coincided with the highest number of
transfers into Murray Irrigation since privitisation.

Murray Irrigation Limited

Compliance & Environment Report 2002/03

Page 37

Case Study:
The Drop, Murray Irrigation’s part in Green Energy.
The multi-million dollar Hydro power generation plant in the Mulwala
canal is now on line, producing up to 2.5 Mega-watts of power per day
in to the grid. Pacific Hydro and Murray Irrigation are now
investigating other sites along the Murray Irrigation supply system
that might be suitable for a second hydro plant.
Pacific Hydro is Australia’s leading renewable energy company and is the
first to develop a hydroelectric scheme that uses an irrigation channel to
power a turbine. The Mulwala Canal is the largest water delivery channel in
Australia, and water at The Drop falls about four metres, from one section of
the canal to the next.

New Zealand firm Montgomery Watson Harza has carried out the design and
construction of the plant, in consultation with Pacific Hydro. Work at the site
began in January 2002, involving excavation to a depth of 17 metres for
construction. Much of the plant is situated underground – with 2200 cubic
metres of concrete and 350 tonnes of steel re-enforcing the 75 metre long
structure.
Murray Irrigation general manager George Warne said “the project is an
excellent opportunity to use the energy from the water traveling down the
Mulwala Canal to produce another product – power”.
“Over time it will also give Murray Irrigation another source of income,
which will benefit our shareholders. The power station will not affect
irrigation water use and is an example of maximising opportunities in our
area,” Mr Warne said.

Y
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Brett Tucker, Murray Irrigation’s assistant general manager said that with
6000ML per day flowing through the turbines, 2.5 megawatts of power can
be produced, which would be enough to power around 1500 homes.
Pacific Hydro project manager Murray Chopping said the project was
expected to avoid the production of about 11,000 tonnes of greenhouse gases
each year and will be eligible for Renewable Energy Certificates. Country
Energy has entered a 10 year contract to purchase power generated at The
Drop from Pacific Hydro.
The NSW Government Sustainable Energy Development Authority
commonly called (SEDA) is participating in the project under its Renewable
Investment Program and Commonwealth Government funding through the
Australian Greenhouse Office is also supporting this project.
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4.3. Stormwater Management
4.3.1.

Overview
The Murray Irrigation drainage system covers 1,222km of stormwater escape
channels servicing 35% of the company’s area of operations. The operation
of the system is subject to an Environment Protection Licence and Murray
Irrigation operates chemical contingency and chemical control plans in
respect to the stormwater escapes.
The stormwater escapes were constructed as part of a package to halt
watertable rise and mitigate impacts of salinity. Murray Irrigation’s
groundwater monitoring shows the most significant rise in watertable levels
which induce salinity occur in high rainfall or flood years. This is because the
area is very flat and following heavy rain, water ponds over a large part of the
landscape and can remain for weeks or months at a time.
Ponding (Figure 1.08) can cause loss of production and watertable rise
resulting in increased salinity, loss of biodiversity and many other negative
economic impacts. Surface drainage within Murray Irrigation has reduced
accessions to the watertable.

Figure 1.08 Water Pondage

Hydrogeologists estimate surface drainage and stormwater escapes
constructed in the past decade have reduced accessions to the regional
watertable by between 10% and 20%. Surface drainage has also enhanced
remnant vegetation (by fencing), reduced land salinisation and protected
many on farm works in wetter months.
The majority of Murray Irrigation’s stormwater escape channels have been
constructed in the last 10 years and therefore design and operation have been
modified to minimise environmental problems, particularly water quality
issues. Environmental construction measures ensure that:
 There is no intersection of the shallow watertable and therefore saline
discharge is minimised
 Control inlets are only opened following rainfall events. This means that
only stormwater runoff enters the stormwater escape - not irrigation tail
water
 Stormwater escapes are fitted with control structures to enable low
quality parcels of water to be managed to minimise effects on the
downstream environment
 Appropriate vegetation is retained along the banks and batters of the
drainage channel to reduce mobilisation of sediments and nutrients
within the drainage channel, and to provide a level of nutrient stripping,
particularly at low flows
 All new drainage channels are fenced to avoid stock access and damage
that will result in a decline in water quality. Sections of existing
drainage channels have also been assessed for fencing.
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Murray Irrigation has inherited some stormwater escapes that were
constructed in the 1950s and 1960s which do not meet current water quality
or design guidelines. The Box Creek is one of these, and is part of pilot
project to determine how these issues can be addressed.
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4.3.2.

Water Quality Monitoring
Murray Irrigation undertakes drainage monitoring in line with our
Environment Protection Licence (No. 005014). Surface water discharge is
continuously monitored at drainage outfall sites where water leaves the
company’s area of operations. The licence places emphasis on monitoring
discharge points. Stormwater leaves the company’s area of operations into
regional waterways via the following stormwater escapes:
 Box Creek into the Edward River,
 Wollamai escape, Finley escape and Berrigan escape into the Billabong
Creek,
 Lalalty Drainage System and Pinelea stormwater escape into the Tuppal
Creek,
 Back Barooga Road stormwater escape into the Murray River,
 North Deniliquin stormwater escape into the Edward River,
 Deniboota Canal escape and the Wakool stormwater escape into the
Wakool River,
 Niemur stormwater escape and Burragorimma stormwater escape into
the Niemur River,
 DC2500 East into Jimaringle Creek,
 Burraboi stormwater escape into Jimaringle Creek.
Internal monitoring of the drainage system is managed by Murray Irrigation.
The monitoring program was established in 1995 and is reviewed under the
EPA licence every two years.
Under the EPA licence, 14 sites are monitored (Figure 1.09) continuously for
flow and salinity. They are monitored monthly for turbidity and nutrients
when the flow exceeds 5ML/day. As part of the company’s chemical
contingency plan a pesticide monitoring program is undertaken from October
to December. In the event of chemicals being detected at any of the listed
sites the chemical contingency plan is implemented. Contingency site
sampling and associated sampling of individual farm discharges enable
Murray Irrigation to identify the source of contaminated water and isolate it
from receiving waters.

Figure 1.09 Murray Irrigation monitoring site

In 2002/03 monitoring at each site was undertaken in accordance with
Section M2 of the Environment Protection Licence. Continuous monitoring
equipment was operated at all EPA sites. New equipment was installed on the
Berrigan Creek escape (BIBE), Neimur stormwater escape (TCND) and
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DC2500 East (JIJS). Thiess Environmental Services are contracted by
Murray Irrigation to install and maintain continuous monitoring equipment
and flow ratings on all sites. All sites are connected to radio telemetry (except
JIJS), allowing remote daily monitoring of flow and salinity levels.
Council development consent conditions on some stormwater escape
channels require installation of flow and salinity monitoring equipment.
These are:
 DC18 Lalalty stormwater escape (LAL18)
 Warragoon North (BCMS)
 Pinelea stormwater escape (TUP1 and TUPL)
The results of this monitoring are presented in section 4.3.
Three monitoring sites established in 1995 to record flow and salinity levels
have been removed from the Environment Protection Licence. Murray
Irrigation has chosen to continue to operate these sites for our own
information. These sites are:
 Box Creek at Conargo Rd. (BOXC)
 Lalalty stormwater escape at railway bridge (LAL1)
 Neimur stormwater escape at Moulamein stormwater escape (DRNM)
Figure 1.10 shows the location of monitoring sites across the region.

4.3.3.

Summary of Water Quality
A summary of the water quality for each EPA monitoring site has been
summarised in Figure 1.11. Water quality data has been summarised as good,
fair and poor. Water quality meeting the 1992 ANZECC guidelines for aquatic
systems has been rated as good. Where the quality is between one and two
times the ANZECC guideline it has been rated as fair. Where the water quality
has exceeded two times the ANZECC guidelines it has been rated poor.
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Figure 1.10 Water quality monitoring sites.
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Figure 1.11 Water quality monitoring
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4.3.3.1. Water Quality Analysis
Water quality data has been analysed for three data periods: June 2002 –
August 2002, September 2002 – December 2002 and January 2003 – May
2003. The data from January to May includes irrigation supply escape flows at
the close of the irrigation season. This is consistent with the request made by
DIPNR as part of the agency review in 1998, which enables a separate analysis
of winter runoff, and runoff during the irrigation season. In 2002/03 water
samples were collected on a weekly basis where flow exceeded 5ML/day for
salinity and turbidity. Nutrients (total phosphorus and total nitrogen) were
analysed once a month. Water quality analysis was conducted at the Murray
Irrigation laboratory in Finley.
Continuous monitoring equipment maintained by Thiess Environmental
Services in line with AS3778/ISO772 standards has been used to record flow
and salinity data. All licensed sites are visited weekly to check gauge readings
and samples are taken if necessary.
4.3.3.2. Flow
There was a dramatic decrease in drainage flows for 2002/03 compared to the
previous years. This was a direct reflection of the exceptionally dry conditions
and low allocations experienced over the year. Discounting the Finley Escape
(BIFE), which is used to transport water to the Billabong Creek, the major
contributors to the drainage flows from Murray Irrigation’s area of operations
were the Box Creek, contributing 65%, and the Deniboota Canal Escape,
contributing 25%. The Lalalty Drain contribution to the drainage flows was
negligible. Summaries of the flows from the drainage system are presented in
Table 1.10 for each monitoring site.
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Table 1.10 Summary of flows discharged from Murray Irrigation area for 2002/03
Total
June 02 -May 03

% contribution

99

4

BIFE (credited)

20,508

87.7

BIOW

24

0.1

BIWE

0

0.1

BIBE

147

0.6

1,491

6.4

54

0.2

16

0.1

713

3

12

0.1

225

1

54

0.2

7

0

44

0.2

23,394

100

Site
Back Barooga SEC
BBR1
Billabong Creek

Box Creek
MOXM
Burragorrimma SEC
NMBR
DC 2500 East
JIJS
Deniboota Canal
DBCE
Lalalty SEC
TUPJ
Neimur SEC
TCND
North Deniliquin SEC
DENI
Pinelea SEC
TCPL
Wakool SEC
DRWK
Total

A comparison of the total flows from Murray Irrigation’s area of operations
over the last five years shows a correlation between rainfall and the total nett
discharge flows (Figure 1.12). The timing of the rainfall influences the extent
of discharge flows from the stormwater escape channel (SEC) system. For
example, the flows in 2000/01 are associated with significant spring
thunderstorm events, while the exceptionally dry conditions experienced in
2002/03 resulted in the drainage system essentially ceasing to flow.
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Total Flow (ML)

Jan - May

30000
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Rainfall
Deniliquin (m m )
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20000
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300

10000
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Years

Figure 1.12 Comparison of total flows discharged and rainfall from the Murray
Irrigation area for the period 1998 to 2003

4.3.3.3. Salinity Levels
Salinity levels within the stormwater escape system varied from a low of 45EC
to a high of over 13,900EC, with median levels of 62 – 4220EC. There were no
discharges from Dry Creek into the Lalalty stormwater escape system in
2002/03. Low salinity levels were recorded in the stormwater escape system at
times when irrigation supply escape water was being discharged.
Median salinity levels remained similar or decreased compared to previous
years at all the stormwater escape outfalls except the Box Creek. The median
salinity levels in the Box Creek rose from previous years. This is a direct
reflection of the decrease in flow in the Box Creek. Refer to the 2001/02
Environment report for an analysis of the correlation between flow and salinity
for the Box Creek.
Discounting the Finley Escape (BIFE) which is used to supplement river flows,
the Box Creek drainage system contributed 90% of the salt load discharged
from the Murray Irrigation area. Based on daily flow and salinity data, the nett
salt discharge load was approximately 4,900 tonnes, and the nett salt import
(water delivered on farm) was approximately 12,800 tonnes.
A summary of the salinity levels and total salt load for each monitoring site is
presented in Table 1.11.
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Table 1.11 Summary of salinity discharged from Murray Irrigation area 2002/03
Site

Total
June 02 - May 03

%
contribution

14.3

0.3

666
2.4
0
7.3

12
0
0
0.1

4,397

79

4.6

0.1

4.4

0.1

426.5

7.6

12.4

0.2

27.6

0.5

3.7

0

0

0

7
5,573

0.1
100

Back Barooga SEC
BBR1
Billabong Creek
BIFE (credited)
BIOW
BIWE
BIBE
Box Creek
MOXM
Burragorrimma SEC
NMBR
DC 2500 East
JIJS
Deniboota Canal
DBCE
Lalalty SEC
TUPJ
Neimur SEC
TCND
North Deniliquin SEC
DENI
Pinelea SEC
TCPL
Wakool SEC
DRWK
Total

A comparison of the total tonnes of salt discharged from the Murray Irrigation
area over the last five years shows some correlation between rainfall and the
salt load discharged (Figure 1.13).

25000
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Figure 1.13 Comparison of total salt discharged and rainfall from the Murray
Irrigation area for the period 1998 to 2003

4.3.3.4. Total Phosphorus
Total phosphorus levels ranged from of 0.01mg/L to 0.20mg/L across the
region in 2002/03. Due to the exceptionally dry conditions experienced during
2002/03 it is difficult to compare the median total phosphorus levels in the
drainage systems with previous years. The median total phosphorus levels in
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the Box Creek increased compared to previous years, while the levels in the
Neimur decreased.
Based on daily flow and total phosphorus recordings, an estimate of the total
phosphorus loads can be calculated. The nett total phosphorus discharge load
was approximately 0.11 tonnes and the nett total phosphorus imported through
the supply water was approximately 13.2 tonnes.
A summary of the total phosphorus load for each monitoring site is presented
in Table 1.12.
Table 1.12 Summary of total phosphorus discharged from Murray Irrigation area 2002/03
Total
June ’02 - May 03

% contribution

*

0

BIFE (credited)

0.51

82.3

BIOW

*

0

BIWE

*

0

BIBE

0

0

0.09

14.5

*

0

*

0

0

0

*

0

0.02

3.2

*

0

*

0

*

0

0.62

100

Site
Back Barooga SEC
BBR1
Billabong Creek

Box Creek
MOXM
Burragorrimma SEC
NMBR
DC 2500 East
JIJS
Deniboota Canal
DBCE
Lalalty SEC
TUPJ
Neimur SEC
TCND
North Deniliquin SEC
DENI
Pinelea SEC
TCPL
Wakool SEC
DRWK
Total

A comparison of the total tonnes of phosphorus discharged from the Murray
Irrigation area over the last five years shows some correlation between rainfall
and total phosphorus load discharged (Figure 1.14). The relationship between
the total phosphorus load and rainfall is dependent on the timing of the rainfall.
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Figure 1.14 Comparison of total phosphorus discharged and rainfall from the
Murray Irrigation area for the period 1998 to 2003

4.3.3.5. Total Nitrogen
The range of total nitrogen values for 2001/02 was between <0.5mg/L and
2.7mg/L. Due to the exceptionally dry conditions in 2002-2003 it is difficult to
compare the median total nitrogen levels in the drainage systems with previous
years. The median total nitrogen levels in the Box Creek increased compared to
previous years. A summary of the total nitrogen load for each monitoring site is
presented in Table 1.13.
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Table 1.13 Summary of total nitrogen discharged from Murray Irrigation area 2002/03
Total
June ’02 May 03

% contribution

*

0

BIFE (credited)

11.04

91

BIOW

*

0

Site
Back Barooga SEC
BBR1
Billabong Creek

BIWE

*

0

BIBE

0.02

0.2

MOXM

0.75

6

*

0

0.20

0

*

1.6

*

0

0.15

1.2

*

0

*

0

Box Creek
Burragorrimma SEC
NMBR
DC 2500 East
JIJS
Deniboota Canal
DBCE
Lalalty SEC
TUPJ
Neimur SEC
TCND
North Deniliquin SEC
DENI
Pinelea SEC
TCPL
Wakool SEC
DRWK
Total

*

0

12.16

100

A comparison of the total tonnes of nitrogen discharged from the Murray
Irrigation area over the last five years shows a limited correlation between
rainfall and total nitrogen load discharged (Figure 1.15). The relationship
between the total nitrogen load and rainfall is dependent on the timing of the
rainfall.
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Figure 1.15 Comparison of total nitrogen discharged and rainfall from the Murray
Irrigation area for the period 1998 to 2003

4.3.3.6. Turbidity
Murray Irrigation revised weed control strategies for drainage channels during
1998/99 to reduce the sediment load discharging from stormwater escapes
channels, particularly during periods of low flow. Future management will
involve the retention of vegetation on batters and banks, and active vegetation
of new stormwater escape channels. Individual weed species such as cumbungi
and sagittaria will continue to be spot controlled to minimise the spread of
weeds.
Turbidity levels were extremely variable in most of the drainage systems
throughout the year. Low turbidity levels were recorded when salinity levels
were high and/or flow rates low. High turbidity levels (above 200 NTU) were
recorded during periods of high flow rates following rain. The maximum
turbidity levels in the Finley escape and the Berrigan Creek escape remained
similar to the previous years, while the maximum turbidity in the Neimur
escape and the Deniboota Canal escape were significantly lower.
A summary of the turbidity results for each monitoring site is presented in
Table 1.14.
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Table 1.14 Summary of turbidity levels discharged from Murray Irrigation area 2002/03
Median Turbidity
(NTU)

Site
Back Barooga SEC
BBR1

*

Billabong Creek
BIFE (credited)

46

BIOW

*

BIWE

*

BIBE

*

Box Creek
MOXM

16

Burragorrimma SEC
NMBR

*

DC 2500 East
JIJS

*

Deniboota Canal
DBCE
Lalalty SEC
TUPJ

*

Neimur SEC
TCND
North Deniliquin SEC
DENI

*

Pinelea SEC
TCPL

*

Wakool SEC
DRWK

*

4.3.3.7. Other Monitoring
Council consent conditions for some newly constructed stormwater escape
channels require Murray Irrigation to undertake continuous flow and salinity
monitoring on:
 DC 18 Lalalty (LAL18)
 Warragoon North stormwater escape (BCMS)
 Pinelea stormwater escape (TCPL and TUP1)
The data for the Pinelea SEC (TUPL) is presented in the previous section
relating to summary of discharges from the Murray Irrigation drainage system.
Three other long-term internal sites also have continuous monitoring
equipment installed:
 Lalalty SEC at the Railway Bridge (LAL1)
 Box Creek at Conargo Road (BOXC).
 Neimur SEC at Barham/ Moulamein Rd. (DRNM)
A summary of the data for these six sites is presented in Table 1.15.
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Table 1.15 Summary of total flow and tonnes at internal monitoring sites
Site

Total Flow
(ML)

Total
tonnes salt

11

0.9

265

426

59

6.5

312

35.5

1578

6710

23

93

DC18 Lalalty SEC
LAL18
Warragoon North SEC
BCMS
Tuppal Creek
TUP1
Neimur SEC
DRNM
Box Creek
BOXC
Lalalty SEC
LAL1

4.3.3.8. Water Quality Issues
Murray Irrigation has two drainage systems, Box Creek and Lalalty stormwater
escape channel, which historically have poor water quality requiring careful
management. In the 2001/02 environment report data was presented for the
Box Creek and Lalalty stormwater escape. This year analysis of the water
quality data from the Finley escape is presented as it carried 88% of stormwater
escape flows in 2002/03.
The Finley escape outfalls into the Billabong Creek downstream of Jerilderie.
As part of the licence agreement with the DIPNR, the Finley escape is used to
transfer water from the Murray System via the Mulwala Canal to the Billabong
Creek during the irrigation season. These flows are included in the diversions
from the Mulwala Offtake and are then credited back to Murray Irrigation.
An analysis of the relationship between flow and salinity since 1997 is
presented in Figure 1.16. Between 1997 and 2001 the peaks flows occurred in
January. Over the past two irrigation seasons this pattern has changed. In
2001/02 flows peaked in both October and January, while in the 2002/03 flows
were spread over the entire irrigation season at lower flow rates.
Salinity is generally low in comparison to Murray Irrigation’s “hot spot”
drains. The data shows a clear relationship between high flows and lower
salinity levels in the Finley escape when it is used to supplement flows in the
Billabong Creek from the Mulwala Canal.
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Figure 1.16 Relationship between flow and salinity at the Finley Escape from 1998 –
2003

4.3.4.

Pesticide Monitoring
Murray Irrigation operates a chemical contingency plan to prevent
unacceptable levels of agricultural chemicals reaching receiving waters through
the company’s stormwater escape system. Escapes are closely monitored
during periods when agricultural chemicals are used. Action is taken if
unacceptable levels of chemicals are detected. With drainage flows at a
minimum, there were no detectable levels of chemicals recorded at all during
the 2002/03 monitoring period.
Murray Irrigation has continued to undertake an active education program to
help farmers understand the potential for, and implications of, draining
contaminated runoff into district escape channels. This has been regularly
reinforced at local landholder meetings and through newsletters. A significant
reduction in the number of action and notification levels since 1996 is
considered to be due to the education program, and improved farm
management.
In 2002/03, the pesticide monitoring program was undertaken in accordance
with Section M2 of the Environment Protection Licence from October to
December 2002. Pesticides monitored during this period were molinate,
thiobencarb and atrazine.
Intensive monitoring commenced in the first week of October and continued
for six weeks. Samples are only collected when flow exceeds 5ML/day. The
water quality limits for pesticides monitored are listed in Schedule 1 of the
Environment Protection Licence. The schedule is presented in Table 1.16.
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Table 1.16 Water Quality Limits for Pesticides, Environment Protection Licence (Schedule 1)

Molinate

Environmental
Guidelines (µg/L)
2.5

Thiobencarb

1.0

1.0

5

Atrazine

2.0

2.0

10

Pesticide

Notification
Level (µg/L)
12.5

Action Level
(µg/L)
25

4.3.4.1. Pesticide Analysis Using ELISA kits
Molinate has been used extensively within the rice industry for weed control. A
test procedure using an ELISA plate test methodology has been developed to
test for molinate levels in water. Results are received within 24 hours of the
sample being taken to allow prompt action if necessary. The kits are also used
to identify the point source of the molinate from particular landholdings. The
ELISA test generally provides a higher recording than the laboratory analysis.
In 2002/03 a total of 21 tests were undertaken for molinate using the molinate
ELISA kits. Molinate levels were below the level of detection in all samples
taken during the 2002 pesticide program. A summary of the molinate
recordings at Murray Irrigation’s discharges sites for the years 1995/96 to
2002/03 is shown in Figure 1.17. A summary of the results is presented in
Appendix 3.1.
NUMBER
No. of Exceedence of
Environmental levels
No. of Exceedence of
Notification Levels
No. of Exceedence of Action
Levels

45
40
35
30
25
20
15
10
5
0
95-'96

96-'97

97-'98

98-'99

99-'00

00-'01

01-'02

02 -'03

YEAR

Figure 1.17 Summary of Molinate levels at Murray Irrigation’s discharge sites
recorded using ELISA Field Test 1996 – 2003

4.3.4.2. External Analysis
Murray Irrigation submits samples to an external NATA accredited laboratory
for thiobencarb and atrazine analysis. Molinate is also submitted if detected
using ELISA kits. In 2002/03 four tests were undertaken for thiobencarb and
12 tests for atrazine. A summary of the results is presented in Appendix 3.2.
Thiobencarb and atrazine levels were below the level of detection in all
samples during the 2002 pesticide monitoring program. A summary of the
thiobencarb recordings at Murray Irrigation’s discharges sites for the years
2002/03 is summarised in Figure 1.18.
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NUMBER
9
8
7
6
5
4
3
2
1
0

No. of Exceedence of
Environmental/Notification
Levels
No. of Exceedence of Action
Levels

00-'01

01-'02

02 -'03

YEAR
Figure 1.18 Summary of Thiobencarb levels at Murray Irrigations discharge sites:
2000 – 2003

4.3.5.

Blue-Green Algae Monitoring
In addition to blue-green algae monitoring in the irrigation supply system, the
company monitors the stormwater escape system for blue-green algae. As
required by the water management works licence conditions A.2.1, samples
were taken from the EPA monitoring sites. Blue-green algae were only
detected in two escape channels in 2002/03. The results are presented in Table
1.17.
Table 1.17 Results of the Blue - Green Algal monitoring

Site: BIFE

Blue- Green Algae:
anabeana (cells/ml)
Finley Escape

19-Nov-2002

< 200

03-Dec-2002

< 200

Date

07-Jan-2003

< 200

05-Feb-2003

4622

14-Mar-2003

12265

25-Mar-2003

7368

04-Apr-2003

12265

08-Apr-2003

17538

14-Apr-2003

948

14-Apr-2003

20204

22-Apr-2003

19316

29-Apr-2003

9954

06-May-2003

2706

Site: MOXM

Box Creek

01-Apr-2003

< 200

The presence of blue-green algae at the Finley escape was a direct result of
contaminated water in the supply system being transferred through the escape
to the Billabong Creek, to supplement river flows.
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4.3.6.

Impact on Receiving Waterways
In order to monitor any impact of Murray Irrigation’s business on receiving
waters, the company obtained flow, salinity and nutrient data for the Billabong
Creek, Edward and Wakool Rivers and the Tuppal Creek from DIPNR. The
flow for the Billabong Creek and the Edward River was collected separately to
the nutrient data. The data has been linked by Murray Irrigation to assess any
impacts of our discharges.
The Murray Irrigation nutrient data was collected at different times to the
DIPNR data and does not take into account water travel times. As such the
information presented should only be considered indicative of the changes in
stream flows and quality. It does however provide general trends in changes to
water quality.
Murray Irrigation met with EPA, DIPNR and the Murray Catchment
Management Committee Water Quality working group in 1998/99 to determine
what changes could be made to the Murray Irrigation and DIPNR monitoring
programs to better integrate data. This meeting recommended DIPNR
undertake additional monitoring or relocate the water quality monitoring
stations and review the timing of sampling. To date there have been no changes
made to DIPNR monitoring and it remains difficult for Murray Irrigation to
draw more definite conclusions about the impact of its discharges on receiving
waters.
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4.3.6.1. Billabong Creek
Billabong Creek water quality has been summarised in Table 1.18. The data
does not include flow or water quality from the Yanco Creek. The Yanco Creek
flows include discharge flows from the Coleambally Irrigation District. As
such any conclusions drawn regarding the impact of Murray Irrigation need to
be done in recognition of these limitations.
Billabong Creek salinity concentrations between Jerilderie and Conargo
increased slightly in 2002/03 (Table 1.18). The quality of water entering the
Billabong Creek from Murray Irrigation infrastructure was of better quality
than the Billabong Creek at Jerilderie. The operation of the Murray Irrigation
infrastructure appears to have had little impact on the salinity levels and total
phosphorus levels of the Billabong Creek. It is unknown what impact the
Yanco Creek flows have on the Billabong Creek.
Table 1.18 Water Quality recorded within the Billabong Creek and in the Murray Irrigation
drainage systems outfalling into the Billabong Creek 2002/03
Billabong Creek at
Jerilderie (1)
EC
(uS/cm)

Total
Phosphorus
(mg/L)

Jun

179

0.036

Jul

325

0.035

Aug

166

Month

Berrigan Creek (2)
EC
(uS/cm)

Total
Phosphorus
(mg/L)

Finley Escape (3)
EC
(uS/cm)

140
(0.2)
141
(0.1)

127
(0.2)
131
(0.1)

0.061

160 (0)

70.6 (0)

0.1

119
(0.1)

55.3
(64.4)
52.5
(69)
58.7
(69.3)
66.1
(43.7)
62.5
(112)
60.0
(68.1)
59.6
(13.1)
50.4
(150.4)
81.8
(3.4)

Sept

102

Oct

120

134 (0)

Nov

87

65.5 (0)

Dec

66

0

Jan

55

120 (0)

Feb

82

110 (0)

Mar

84

Apr

70

May

178

64.9
(0.5)
75.4
(0.1)
104
(0.1)

0.03

0.06

Total
Phosphorus
(mg/L)

Wollamai East Escape
(4)

EC
(uS/cm)

Total
Phosphorus
(mg/L)

137

0.058

190

0.045

0.02

288

0.037

0.02

134

0.09

0.02

116

0.09

119

0.01

102

0.02

96

0.01

93

0.02

133

0.04

103

EC
(uS/cm)

Total
Phosphorus
(mg/L)

Billabong Creek at
Conargo (5)

613 (0)

0.01

254 (0)

103

Numbers in brackets indicate daily mean flow on day of sampling
(1): Billabong Creek at Jerilderie, DIPNR
(2): Berrigan Creek Outfall (BIBE), M.I.L
(3): Finley Escape Outfall (BIFE), M.I.L
(5): Billabong Creek at Conargo, DIPNR
(4): Wollamai East Outfall (BIWE), M.I.L
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4.3.6.2. Edward River
Edward River water quality is measured downstream of the escape at
Deniliquin, at Stevens Weir and downstream of the Barratta Creek Outfall.
Water quality levels for the Edward River sites are presented in Table 1.19.
Table 1.19 Water Quality recorded within the Edward River and within the major outfalls into
the Edward River 2002/03
Edwards River D/S
Offtake (1)

Month
Jun
Jul
Aug
Sept

EC
(uS/cm)
86
(724)
64
(97)
64
(1468)
45
(1614)

Total
Phosphorus
(mg/L)

Mulwala Escape (3)

EC
(uS/cm)

Total
Phosphorus
(mg/L)

Edwards River
Stevens Weir (3)
EC
(uS/cm)
70
(2207)
139
(241)

0.022
0.033

90
(369)
46
(2811)

0.045
0.03

Oct
Nov
Dec
Jan
Feb
March
April
May

28.9
(1597)
27
(1602)
29
(1600)
31
(1606)
26
(6880
23.1
(696)
27
(124)

49

0.01

43

0.02

45

0.02

30.6
(1597)
30
(2850)
32
(2851)
34
(2010)
32
(508)
29.4
(350)
33
(183)

Total
Phosphorus
(mg/L)
0.024
0.038
0.021
0.03

Box Creek Outfall (4)

EC
(uS/cm)

Total
Phosphorus
(mg/L)

5340
(7.8)
10800
(3.9)
9560
(6.8)
3090
(8.7)
5610
(1.6)
12200
(0.4)

Edwards River D/S
Baratta Creek
Junction (5)
EC
(uS/cm)

Total
Phosphorus
(mg/L)

78

0.023

129

0.028

113

0.006

51

0.04

33
32

0

31.5

0

34

594
(0)
1080
(0)
2640
(4.0)
2340
(7.2)

37
34
0.17

29.5

0.13

29

Numbers in brackets indicate daily mean flow on day of sampling
(1): Mulwala Canal Escape, Deniliquin (MLAW), M.I.L
(2): Edwards River Stevens Weir, DIPNR
(3): Box Creek, upstream Barratta Weir pool (MOXM), M.I.L. Flow median values from daily automatic monitoring
(4): Edwards River D/S "Barratta", DIPNR
Edward River water quality between the Edward River escape and downstream
of Barratta Creek remained constant during 2002/03.
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4.3.6.3. Tuppal Creek
Tuppal Creek water quality is measured at the headwaters of the creek
upstream of the Pinelea stormwater escape channel confluence and at Aratula
Road. Both the Lalalty stormwater escape channel (TUPJ) and the Pinelea
stormwater escape channel (TCPL) outfall into the Tuppal Creek.
When salinity in the Lalalty escape is above 800EC flow is diluted with
channel water in order to meet the salinity concentration condition of Murray
Irrigation’s water management works licence. The dilution water is sourced
from a Murray Irrigation channel that enters the creek between the Lalalty
escape outfall and the monitoring station in the Tuppal Creek upstream of the
Pinelea escape.
Salinity and total phosphorus levels for the Tuppal Creek sites are presented in
Table 1.20. Flow in the Lalalty escape was minimal during 2002/03 as the
Grouches Road regulators at the Lalalty escape outfall into the Tuppal Creek
remained closed.
Table 1.20 Water Quality recorded within the Lalalty SEC and Tuppal Creek 2002/03
Monitoring Station
Lalalty SEC (1)
Total
Phosphorus
(mg/L)

Tuppal Creek U/S
Pinelea SEC
EC
(uS/cm)

Total
Phosphorus
(mg/L)

Pinelea SEC
EC
(uS/cm)

Total
Phosphorus
(mg/L)

Tuppal Creek at Aratula
Rd.

Month

EC
(uS/cm)

EC
(uS/cm)

June

1320 (0)

204 (0.2)

379 (0)

753 (3.5)

July

1070 (0)

245 (0)

408 (0)

925 (0)

August

560 (0)

285 (0.1)

400 (0)

0

September

627 (0)

173 (0.1)

299 (0)

0

October

824 (0)

235 (0)

578 (0)

0

November

0

244 (0)

780 (0)

0

December

0

0

0

0

January

0

0

0

0

February

0

0

0

0

March

0

0

0

0

April

0

0

0

0

May

5170 (0)

0

0

0

Total
Phosphorus
(mg/L)

*: Median EC values from continuous monitoring with median flow in brackets
(1): Lalalty SEC (TUPJ), M.I.L. Median Total Phosphorus levels
(4): Tuppal Creek at Aratula Rd.., DIPNR No Total Phosphorus data available
(3): Pinelea SEC (TCPL), M.I.L
(2): Tuppal Creek U/S Pinelea SEC outfall (TUP1), M.I.L
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4.3.7.

Pumping Drainage Water into Supply Channels
Murray Irrigation permits landholders to discharge stormwater runoff into the
irrigation supply under the company’s stormwater disposal policy. Landholders
serviced by stormwater escape channels are not eligible to apply for discharge
of stormwater runoff into the supply system.
In order to discharge stormwater runoff into the irrigation supply system
landholders must submit a water sample and advise Murray Irrigation of
fertiliser and pesticide treatment during the past three months. Water samples
are analysed for salinity, turbidity and total phosphorus. In 2002/03 there were
three requests for stormwater disposal into the supply system as a result of
rainfall events in April/ May and all were approved.

4.3.8.

Summary of Agricultural Chemical use by Landholders
Agricultural chemicals are used for a variety of weed and insect pest control in
crops, pastures, and irrigation supply and drainage systems throughout the
Murray Irrigation area.
A survey of chemical usage is undertaken annually as part of the LWMP
Landholder Survey (Appendix 7.1). Landholders are requested to provide
details concerning the types of chemicals used throughout the year.
Table 1.21 provides a summary of the commonly used herbicides and
pesticides by landholders during 2002/03. These results are considered
indicative of the range and type of each chemical commonly used. No
assessment as to the quantity of chemical has been undertaken. However, the
number of positive responses provided as to the use of a particular chemical is
indicative of how widespread the use of the product is.
Table 1.21 Summary of major chemical usage by landholders – 2002/03
Situation

Rice

Winter Cropping

Winter Pastures

Summer
Cropping/
Lucerne

Channels/Drains

Chemical used
Bensulfuron
MCPA
Molinate
Chlorpyrifos
Glyphosate
Triasulfuron
Chlorsulfuron
Trifluralin
Simazine
Omethoate
Dimethoate
MCPA
Diflulenican
Omethoate
2,4-D
Glyphosate
Diquat +
Paraquat
Trifluralin
Omethoate
Glyphosate
2,4-D Ester
Diuron
Imazapyr

Landholder usage (no. of positive
responses to use of the chemical)
8
5
6
5
197
69
75
37
16
11
8
64
10
68
5
6
5
5
3
138
38
12
8

Because of the minor area of rice grown during the 2002/03 period, the
incidence of rice chemical usage is significantly lower than that recorded in
previous years. However, there was a large winter cropping program
undertaken, particularly in the 2003 period. As a consequence, the number of
recordings of the commonly used herbicides and pesticides used in winter
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cropping was higher than that previously recorded. A summary of the trend in
chemical usage for the period 1996/97 to 2002/03 is presented in Figure 1.19.
Figure 1.19 Trends in chemical usage for the period 1996/97 to 2002/03
Number of Holdings
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Case Study:
Box Creek Concept Design Finalised
Works at Box Creek are not far off starting as the long road to finding
some solutions for restoration and management of the creek come to a
close.

Y
D
U
T
S
E
S
CA

Work over the last two years and discussions between Murray Irrigation
Limited (MIL), landholders and consultants in the last year have resulted in the
number of potential management options, to combat salinity, flooding and
vegetation quality, to be reduced down from almost 100 to nine feasible
management options.
The Box Creek is a major drainage system that provides surface drainage for
approximately one third of the Murray Irrigation district. From southeast of
Finley, the creek extends some 90km westerly to the weir on “Barratta
Station”, not far from the Edward River. The concept design was aimed at
developing ideas that could solve the problems of:
 Water quality
 Flooding, and
 Vegetation decline

Preferred management options are summarised in the Table below:
Issue

Management Options

Salinity

- Diversion low flow
- Natural water pumps (trees)

Water Quality
(other than salinity)

- On-farm management
- Control structures

Vegetation

- Revegetation
- Fencing
- Mechanical & Chemical weed
control
- Controlled grazing
- Controlled patch burning

Water Harvesting

- Continued harvesting allowed.

Flooding issues are still being investigated using digital elevation model
technology to determine if the creek meets design standards. It is anticipated
the concept design project will be completed in 2003 and design works will
commence early in 2004.
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4.4. Wakool Tullakool Subsurface Drainage Scheme
4.4.1.

Overview
The Wakool Tullakool sub-surface drainage scheme (WTSSDS) is a salt
interception scheme that pumps highly saline groundwater into two evaporation
basins (Figure 1.20). The scheme protects approximately 50,000ha of farmland
in the Wakool area from high watertables and salinity.
The scheme is owned and operated by Murray Irrigation. It was handed over to
the company in 1995 as part of the privatisation process. State Government
continues to fund approximately 30% of the operation and maintenance of the
scheme with the remainder paid by landholders through a system of levies
based on the level of influence and benefit from the scheme.
In 1981 there were 19,200ha in the Wakool area with a watertable within 1.5m
of the surface. The high watertable brought salt to the plant root zone with
dramatic effects on agricultural productivity and biodiversity. To combat these
problems, the interception scheme was built between 1978 and 1988 by the
NSW Department of Water Resources and Public Works. Stage I commenced
operation in 1984, and stage II in 1988. Additional pumps were added in 1992.
The scheme has successfully controlled shallow groundwater, with the
watertable now stabilised below 2m over an area of around 25,000ha.
Significant watertable control is detectable over a further 25,000ha.
Groundwater control has resulted in significant environmental, social and
community benefits for the area.
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Figure 1.20 Wakool Tullakool Sub-Surface Drainage Scheme
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4.4.2.

2002/03 Operation
The WTSSDS continues to have a positive effect on watertables with only
531ha of the 73,332ha area monitored having watertables within 2m of the
surface in March 2003 (Figure 1.21 & 1.22).

W.T.S.S.D.S
Water Table Levels
March 2003
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Figure 1.21 WTSSDS Watertable levels March 2003
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Figure 1.22 Watertable Zones 1990 – 2002 (winter)

In 2002/03, optimisation of pump rates in response to drought meant operating
hours were reduced for all pumps; the majority were shut off for a number of
months. As a result, in the past 12 months, the scheme extracted a total of
6,570ML of saline groundwater resulting in 2,842ML or 30% less water
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extracted in 2002/03 than in 2001/02 (Figure 1.23 & 1.24). Figure 1.23 shows
the volume of water discharged from individual pump sites over the last year.
Figure 1.24 compares the total volume of groundwater discharged into the
basins between 1995 and 2003.
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Figure 1.24 Volume of Groundwater Discharged into the WTSSDS Basins 1995-2003

In 2002/03 groundwater salinity levels at the pump sites were measured,
showing sites in the east of the scheme have lower salinity levels than the west.
Groundwater salinity ranges from 2,080EC to 151,000EC with an average
across the scheme of 33,652EC. Salinity levels of the water discharged into
stage I and II ponds are measured once every two years and averaged
29,638EC and 39,061EC respectively.
The results of this analysis are shown in Figure 1.25.
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Figure 1.25 Salinity levels at pump sites 2003

4.4.3.

Short-term Management & Optimisation of the Scheme
Short-term management and optimisation was undertaken in 2002/03 to
minimise the energy cost of operating the scheme, given the lack of recharge
due to severe drought. The effects of the dry season were matched by reducing
the working time of the majority of pump sites. The aim was to reduce both
energy and maintenance costs while sustaining the watertable at approximately
3m below the surface.
The water level depth at each pump site was monitored monthly using
strategically selected piezometers. Several pump sites were installed with data
loggers to define any water level fluctuation and water recovery before and
after the pumps were shut off. The short-term management and optimisation
results show a significant reduction in energy and maintenance costs over the
last year. Up to 44 pump sites were switched off with only 10 sites operating at
the height of the drought.

4.4.4.

Groundwater Modelling of the Scheme
In 2002/03 Murray Irrigation initiated the development of a computer model to
help optimise operation of the pumping scheme, while minimising costs.
Changing conditions (rainfall and irrigation practices) mean the system can
easily over or under extract groundwater resulting in either watertable rise or
unnecessary energy costs. The model will provide a dynamic approach to
managing the scheme at an optimal level.
The first step in the project has been to develop a 3-dimensional simulation
model of the entire aquifer system. The model aims to replicate observed
variations in groundwater levels for 1999 to 2002, using rainfall and irrigation
records, and dewatering schedules. An important outcome of a groundwater
model is the quantification of the various components of the water balance.
The second step will be to develop an optimisation model. The optimisation
approach looks at a management problem from the manager’s viewpoint by
specifying the desired state of the system at some time in the future, then
working backwards to infer an optimal management strategy that is compatible
with the target. In this case, the target is to keep the watertable at a certain
depth below ground surface so that near-surface salinity will be suppressed.
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This is to be achieved with the minimum possible cost in operating the
dewatering pumps.

4.4.5.

Other Tubewell Pumping
Murray Irrigation, in conjunction with landholders, operates 17 tubewells
outside the WTSSDS to control groundwater levels in areas at risk of
salinisation from high watertables. These tubewells discharge into the district
supply system, or when the opportunity arises, onto neighboring farms where
the water is shandied and used for irrigation. The low daily pumping rates of 1–
2ML/day have not caused any significant change to the salinity levels of
irrigation supply water. A summary of the volume of groundwater extracted
from each of the tubewells is presented in Table 1.22.
The extractions from these tubewells have been sufficient to stabilise the
watertable at each locality. In 2002/03, approximately 988ML was extracted
from these bores.
Table 1.22 Groundwater Extraction from Murray Irrigation Limited Tubewells 1995/96 –
2001/02

Total Volume Pumped
Pump
East
Berriquin
Geraki 1
Geraki 2
Retreat 1
Retreat 2
Retreat 3
Lochiels
Road
Campbells
Road
Piney Lane
Caseys Lane
Dalgeish
Road
Logie Brae
West
Berriquin
Hub
Mokanger
Wandook 1
Wandook 2
Wandook 3
Wandook 4
TOTAL

96/97

97/98

98/99

99/00

00/01

Average salinity EC
01/02

June
96

02/03

June
97

June
98

June
99

533
402
94
224

804
593
0
550
752

260
297
0
194
386

273
167
0
63
302

178
120
0
65
0

255.9
0
0
24.54

160
444
0
0
560

1,000
950
1,500

1,082
1,077
1,493

992
2,000
1,611

1,868

98

136

0

30

0

0

0

3,830

-

-

-

21

279

64

0

0

0

0

3,800

-

3,780

-

203
-

723
-

424
-

564
-

569
0

-

389
247

1,050
-

1,029
-

1,071
-

-

-

-

-

150

111

-

270

-

-

-

-

322

211

190

137

156

14.74

87

500

1,304

1,437

-

1,897

30
0
0
0
2
641
4,721

4
0
0
0
3
340
2,162

27
0
0
0
1
398
2,112

0
0
0
0
2
443
1,644

1.969
0
0
0
2.455
688.2
987.8

18.61
0
0
0
2
328.8
2,506.4

-

1,270
1,540
1,270

860

1,024
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4.5. Research & Development
Research and development (R&D) and the innovation it brings are vital to a
sustainable irrigation future where many unknowns remain. Murray Irrigation
is involved in two types of R&D. Firstly, there is company R&D, addressing
issues like supply system efficiency and channel seepage control. Secondly,
there is Murray Land and Water Management Plan R&D that has an
environmental performance focus at a farm level.

4.5.1.

Murray Irrigation R&D program
The program of R&D conducted within the company is clearly focused on
improvements in the operational efficiency of the business. Studies have been
completed in most areas of the business including engineering, policy
development, water distribution and maintenance.
Table 1.23 provides a summary of R&D activities undertaken by the company
during 2002/03.
Table 1.23 Murray Irrigation research program – 2002/03
Area of Business

Activities

Engineering

9
9

Channel seepage control
WTSSDS operations and characterisation

Corporate/Policy/Finance

9
9
9
9
9

Impacts of environmental flows
Science behind environmental flows
Water trading
MDBC Cap impacts
Consulting scoping study

Water Distribution

9
9
9
9
9

Alternate farm water supply points
Supply system automation
Water exchange
Water ordering system
Irrigation
and
drainage
benchmarking

9

Weed (Sagittaria spp) control

Maintenance/Works

system

4.5.1.1. Key Projects – 2002/03
Of the projects listed above, three key projects have been, or are nearing
completion. Each of these is focused on improving the efficiency of delivering
irrigation supply to shareholders.
1. Channel Seepage Control
2002/03 saw commencement of the final year of a four-year research project to
investigate and develop guidelines and specifications in relation to channel
seepage. The project was part of the Australian National Committee on
Irrigation and Drainage (ANCID) project that began in October, 1998.
Aim:
 To improve seepage identification, measurement and quantification
techniques, including the development of common terminologies - Stage
1
 To investigate channel lining techniques (including an evaluation of
channel lining options) – Stage 2
 Develop a channel seepage decision support system – Stage 3.
Stage 1 of the project has been completed.
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During 2002/03, a further three trials were established as part of Stage 2. This
brings the total number of installations undertaken by Murray Irrigation to
eight. The field trial program included:
 Pondage testing to determine base-line seepage rates
 Bank and bed re-modelling to allow for material installation
 Construction of an anchor trench and end treatments
 Installation of remediation trial material
 Evaluation reporting to the project managers
The three trial materials used were 2.0mm High Density Polyethylene, 1.1mm
Polypropylene and 1.1mm EPDM. Figure 1.26 demonstrates the installation of
the HDPE at the Finley Main trial site.

Figure 1.26 Installation of 2.0 mm HDPE

In addition to this field work, evaluation of previously installed materials was
undertaken, mainly through visual inspection and conducting pondage tests.
Stage 3 of the project is underway, and Murray Irrigation have been involved in
assisting the consultants to develop a decision support tool for seepage
identification and control. This has involved participation in a number of
workshops with the consultants, and providing input into the decision making
processes and into the web-based version developed for the project.
This project is due for completion during 2003/04. Further information
regarding the project can be obtained at www.ancid.org.au and following the
links to the publications related to the project.
In addition to this national R&D project, Murray Irrigation has undertaken a
significant volume of site-specific seepage investigations. Figure 1.27
identifies where investigations have been conducted. Much of this work has
been ongoing over several years. A program of monitoring and assessment is
currently undertaken at each site. Much of the data collected will be utilized
once the results of the ANCID project are fully realized and available for
implementation.
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2. Alternate Farm Water Supply Points
The dethridge outlet has been the industry standard for measurement of water
delivered on farm since the 1950s. However, there is some evidence to suggest
that dethridge outlets may mis-represent the total volume of water delivered,
particularly when operated outside design tolerances.
Aim:
 To determine the accuracy of measurement of the dethridge outlet
 Compare the accuracy and performance of various types of mechanical
and electronic flow measurement devices.
Methodology:
The accuracy of the dethridge meter was assessed under a range of operating
conditions. Various other mechanical and electronic flow measurement devices
have also been assessed under similar conditions over a period of some five
years.
Results:
The results of this project are in the process of being analysed. However, initial
results indicate some inherent inaccuracies in water volumes recorded through
dethridge meters, particularly where operation is conducted outside of the
design tolerances.
This work has also confirmed the need to install meters correctly, within
operating tolerances and to manufacturer’s specifications, in order to obtain the
best possible results.
Mechanical meters are subject to failure due to debris collecting around the
impeller, causing inaccuracies and or complete failure.
Flume-gate prototype meters are still being evaluated. Meters found to be most
reliable in this project have been found to be electronic type meters.
Outcomes of this work:
Murray Irrigation is considering the implications of this work, and whether
there are benefits in replacing dethridge outlets with other metering devices.
Several other irrigation companies have adopted this approach.
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Figure 1.27 Channel Seepage Investigations
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3. Irrigation and Drainage System Benchmarking
This work was undertaken to better identify where water losses within the
delivery system were occurring, to quantify these losses from various
sources, and to determine the cost effectiveness in adopting techniques to
further reduce these system losses.
Aim:
 Develop a practical set of hydraulic performance indicators for a
gravity-fed irrigation system which could be applied nationally and
internationally
 Evaluate the economic benefits of the hydraulic performance indicators
 Evaluate different options to improve hydraulic performance
 Develop incentives to encourage both water managers and irrigators to
achieve optimum irrigation and drainage efficiency and minimise
impacts on streams and aquifers.
Methodology:
Parameters measured included offtake and escape flows, farm deliveries,
leakage, seepage and evaporation.
Results:
The conclusions reached from this project indicate that the only true loss of
water in an irrigation system is through evaporation and seepage. Delivery
efficiency of the channel in question was measured as over 91%. Water
released from escapes is a potential loss and needs to be reduced.
Outcomes of this work:
Murray Irrigation has moved to improve operational efficiency by installing
automatic gates and measuring devices on escapes and automating channel
offtakes. It has also increased funding for the on-going remote control of
regulating structures. The results will be used to further refine analysis of
losses in the water delivery system, and determine where capital expenditure
is best directed to further increase the efficiency of the water delivery system.
4.5.1.2. Future Directions
Murray Irrigation intends to develop a R&D strategy which will focus on:
 Improved internal co-ordination of R&D including more explicit
budgeting, improved prioritisation and management,
 Greater involvement with external R&D programs and projects, and
 Setting target levels of external funding for collaborative R&D.
Murray Irrigation continues to provide key involvement in several major
irrigation research programs, including the Murray Darling Basin Commission (MDBC), ANCID, the Rice Co-operative Research Centre, the
National Program for Irrigation Research and Development (NPIRD) and is
likely to have a significant involvement in the recently established Irrigation
Futures Co-operative Research Centre.
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4.5.2.

Murray LWMP R&D program
The Murray LWMP R&D program is a dynamic and innovative program
addressing a wide range of issues with the objective of improving the
environmental knowledge and actions of landholders. Strong linkages have
been maintained between established research organisations, and this
enhances specific, locally-based research outcomes.
A formal, elected committee presides over the implementation of the R&D
program. Coupled with this formal committee structure, a strategic plan has
been developed to focus R&D efforts into disciplines which will directly
impact on landholders in the Murray LWMP area.
An extensive program was undertaken during 2002/03. Five projects were
directly funded throughout the year, with two projects finalised. In addition,
four new projects were approved – with two commencing. This demonstrates
the community’s continued investment in, and commitment to, R&D
outcomes.
Since implementation of the LWMPs first commenced in 1995, 13 specific
projects have been funded. Table 1.24 provides a summary of the projects
and their status.
Table 1.24 Summary of LWMP research projects (1995-2003)
Project Name

Area of interest

Status

Deep groundwater – quality and
guidelines for use

Investigate the quality and deep groundwater being
used from production bores, and development
management guidelines for its use

Completed

Investigations into the integrity
of previously constructed onfarm storage dams.

Development guidelines for the construction of on-farm
storage dams

Completed

Soil moisture monitoring for
improved irrigation

Using ‘Gopher’ technology to better predict irrigation
requirements

Completed

Determining the quantity and
quality of farm runoff

Investigate the amount and quality of runoff (both
irrigation and rainfall) from a variety of irrigation farms

Ongoing

Rigorously determined water
balance benchmarks for
irrigated crops and pastures

Determine all components of the water balance for a
variety of irrigated crops and pastures

Completed

Infiltration on common rice soils
within Murray Irrigation

Determine the infiltration characteristics of common rice
growing soils, and determine improved assessment
method

Completed

Improving Water Use Efficiency
by Reducing Groundwater
Recharge Under Irrigated
Pastures

Determine the infiltration rates from summer pastures
on a range of soil types, and develop management
guidelines to reduce infiltration

Completed

Determining Optimum Irrigation
Intensity in the Murray Valley

Determine optimal and sustainable rates of irrigation
intensity

Completed

Inland Saline Aquaculture

Develop a protocol for sustainable, commercially viable
aquaculture using inland saline groundwater

Ongoing

Shallow Groundwater
Investigations

Undertake shallow groundwater investigations to
determine priority/problem areas for works

Ongoing

Policy options for
environmentally sustainable and
economically viable cropping
patterns in the Murray Valley.

Further develop a validated and customised version of
the SWAGMAN Farm model incorporating paddock
monitoring and detailed modeling, and further develop
policy option matrices

Ongoing

Assessment of options for the
management and improvement
of Green Gully

Develop practical and feasible options for the
management of surface and subsurface waters within
the Green Gully area

Ongoing

Maintaining the Productivity of
Soils Under Continuous
Intensive Cropping

Determine the soil health and productivity impacts of
various current and proposed (irrigated) cropping
rotations

Ongoing
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4.5.2.1. Completed Projects – 2002/03
4. Rigorously Determined Water Balance Benchmarks for Irrigated
Crops and Pastures
This work has been an integral component in the verification of the
SWAGMAN® Farm modeling. It was necessary to undertake model
verification with actual farm-scale results, to provide a level of confidence in
the outputs of SWAGMAN® Farm.
Aims:
1. To undertake a literature review for determinations of deep drainage, crop
water use and paddock water use for the range of irrigated crops,
management practices, soils and climatic conditions experienced in Australia.
2. Conduct paddock scale water balance determinations for maize, winter
cereal, annual pasture, lucerne and canola grown under good management
practices.
3. To use the data to validate and refine models used for determining optimal
irrigation intensity and nett recharge management.
Methodology:
1. Literature review
The literature search included electronic databases and discussions with
researchers over a range of Australian irrigation regions.
2. Paddock water use monitoring
Components of the paddock water balance were monitored on four farms in
the Murray Valley growing maize, wheat and barley on beds, and lucerne,
wheat, canola and annual pasture on border check layouts.
Soil properties, water flows, depth to watertable, soil water status,
evapotranspiration and crop growth were all measured and monitored.
3. Model validation and refinement
Results of the field monitoring were used to validate the SWAGMAN® Farm
and SWAGMAN® Destiny models, which predict nett recharge, changes in
depth to watertable and rootzone salinity, and gross margins for individual
farms, taking into account landuse area, soil type, seasonal weather
conditions, irrigation water use, initial soil water content, groundwater
conditions (depth and salinity), deep leakage rates and shallow groundwater
pumping (where this occurs).
Results:
1. Literature review
The literature review revealed 222 reports and publications relevant to water
balance and irrigation management studies. The REFIRR (REF=reference,
IRR=irrigation) database was developed, in consultation with the Institute of
Sustainable Irrigated Agriculture at Tatura, Victoria.
2. Paddock water use monitoring
Water balance and crop/pasture monitoring indicated significant variations
with nett recharge under the various crops. All components of the water
balance were measured.
3. Model validation and refinement
Field results (focusing on depth to watertable) were compared with modelled
results obtained from the SWAGMAN® models. There was generally good
correlation between modelled and observed data.
Figure 1.28 demonstrates the correlation between observed and modelled
values for depth to watertable under one of the trial paddocks.
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Figure 1.28 Modelled and observed depth to watertable on a trial site

Outcomes of this work: Final reports have been submitted to funding partners
for final approval. The REFIRR database has been established, and is a
valuable reference for future water balance studies. The results will be used
to further refine water balance models and in their validation, and provide
greater confidence for policy makers in formulating guidelines and policy.
Murray Irrigation intends to use SWAGMAN® Farm to improve the
accuracy of its Total Farm Water Balance Policy.
5. Infiltration on Common Rice Soils
Aim:
To validate the work conducted by NSW Agriculture and determine if there
is a correlation between infiltration rates in the field and laboratory and
identify what effect sodicity has on watertable recharge.
Methodology:
Sites were selected using EM31 surveys to identify changes in soil
variability. A monitoring site was located on the lowest and highest EM31
value within each field, where sampling and monitoring were conducted. At
each site, soil chemical analyses, soil permeability testing, infiltration,
evaporation and crop water use were measured and monitored.
Results:
Samples collected indicated there was a great variance in soil sodicity across
the Murray Irrigation area. There was no correlation between the field
infiltration results and the soil permeability test results. There was a good
correlation between soils with a high Exchangeable Sodium Percentage
(ESP) and lower water use. This reinforced the NSW Agriculture findings
that clay content is not a good predictor of recharge and that sodicity could be
the key to determining soil suitability for rice growing.
Outcomes of this work:
NSW Agriculture proposed a rice soil growing criteria that would use
sodicity as a predictor of soil suitability. Based on these findings, Figure 1.29
outlines the process whereby new areas of rice production, and areas to be
reclassified, would be assessed.
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Figure 1.29 Proposed soil criteria for approval of rice growing

The Rice Environmental Policy Advisory Group (REPAG) has endorsed this
approach and Murray Irrigation is preparing guidelines on the above
approach for consideration by the board for implementation.
4.5.2.2. Current Projects – 2002/03
1. Policy Options for Environmentally Sustainable and Economically
Viable Cropping Patterns in the Murray Valley.
This project is led by CSIRO, Griffith and involves:
 Further verifying the SWAGMAN Farm model
 Linking SWAGMAN with the GIS system
 Determining impacts of lateral groundwater flow,
 Determining flooding impacts, and
 Evaluation of policy options.
2. Inland Saline Aquaculture
This project is led by NSW Fisheries. It is investigating:
 The viability of commercial opportunities for farming a variety of
species using saline groundwater,
 optimum stocking strategies, and
 market acceptance.
3. Determining the quantity of on-farm runoff and reuse
This project is lead by Murray Irrigation and the aim of this work is to:
 Determine on-farm runoff volumes (from both rainfall and irrigation
events) from a range of enterprise types, and
 Determine optimal on-farm water storage requirements based on
enterprise size and type.
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4.5.2.3. New Projects – 2002/03
1. Economic and Hydrologic Appraisal of Regional Groundwater
and Salinity Management Actions in the Murray Valley.
This project has commenced, and is being lead by CSIRO, Griffith and aims
to:
 Produce a validated and customised version of the SWAGMAN Farm
model incorporating paddock monitoring and detailed modeling,
 Delineate groundwater management zones in the Murray Irrigation
Districts,
 Provide information to farmer groups on economically viable and
environmentally sustainable management,
 Develop a GIS based SWAGMAN Farm model, and
 Produce policy option matrices for the groundwater management zones.
2. Maintaining the Productivity of Soils Under Continuous Intensive
Cropping
This project has commenced, and is being led by the Victorian Department of
Natural Resources and Environment (DNRE) (Tatura) and CSIRO (Griffith).
It will focus on understanding the critical factors in soil organic matter which
drive soil improvements for agricultural production. The project will
investigate:
 Soil health and productivity impacts of cropping rotations,
 Specific irrigated rotations,
 Improved farming systems, and
 Provide information on the consequences of different organic matter
management options.
3. Groundwater Impact and Education Project
This project will be led by NSW Agriculture, Deniliquin, and will focus on
the impacts of (deep) groundwater use. The project aims to:
 Develop benchmark conditions and measure change, and
 Determine specific impacts on soil physical and chemical characteristics
from the use of saline-sodic groundwaters.
This project has not commenced.
4. Investigation and Assessment of Micro Algae Production Systems
This project will be lead by Murray Irrigation and DIPNR, and focuses on a
specific approach to improve the condition of a highly degraded ephemeral
stream. The research will focus on:
 Assessing nutrient and sediment stores in Dry Creek,
 Assessing the feasibility of two micro-algae species,
 Determining characteristics and identify potential markets, and
 Developing a pilot production system.
This project has not commenced.
In addition to these specific projects, the Murray Research and Development
Council (MRDC) continues to receive support from the Murray LWMP
program. The MRDC is a grower-based organisation, with a specific
production focus. The Murray LWMPs have also played a key role in
assisting the development of a Farming Systems Group within the region.
Further information concerning the R&D programs and projects conducted
by Murray Irrigation and the LWMPs can be obtained at:
www.murrayirrigation.com.au and following the links to the research site.
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4.6. Environmental Investigations
Several reports and guidelines were produced in 2002/03 as components of
the environmental and LWMP programs. These cover a range of studies from
completion of environmental assessments for proposed stormwater escape
channels to reports completed as part of the research and development
program.
The following table outlines the reports that have been completed as part of
the 2002/03 environmental program:
Table 1.25 Environmental reports – 2002/03
Name
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Author

Review of environmental factors – Murphy’s Timber SEC

Murray Irrigation

Review of environmental factors – Logie Brae Extensions (9,
14, 14A and 14B) SEC

Murray Irrigation

Murray LWMP Regional Vegetation Plan

Murray Irrigation

Modification of Box Creek drainage channel

URS

Hydrologic-economic evaluation of options for improving
surface and subsurface drainage of the Green Gully area

CSIRO

Deep drainage and crop water use for irrigated annual crops
and pastures in Australia – a review of determinations in fields
and lysimeters

CSIRO

Wakool Tullakool Sub Surface Drainage Scheme Stage III
Benefit:Cost analysis

Rendell McGuckian

Soil Monitoring for the Murray Land and Water Management
Plans – Progress Report

NSW Agriculture and Ken
Bates Soil Surveying

Landholder Chemical Usage – 2001/02

Murray Irrigation
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Case Study:
Swagman Farm - the way forward for recharge control
Irrigators can now see how efficient their water use will be before they
even plant their crop with the newly developed computer software
model, SWAGMAN® Farm.
In irrigation systems, any water which seeps below the root zone of a crop is
effectively wasted water. It does not contribute to the growth of the crop, and
may contribute to salinity and water logging problems. SWAGMAN® Farm
helps to model crop water use and accessions and/or potential accessions to
the water table, helping irrigators make more efficient use of their water,
whilst also optimising their profit.
SWAGMAN® Farm is a farm-scale water and salt balance model with an
economics component, developed by CSIRO Land & Water. SWAGMAN®
allows assessment, over the period of one year, of what might happen to the
watertable and soil salinity given a variety of land uses, soil types, climate
conditions and irrigation intensities. It can also help determine what land uses
will give maximum economic return, while keeping watertable and salinity
levels within desired limits.
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Alex Marshall, the Manager of Environment for Murray Irrigation said
“SWAGMAN® Farm can be used as a tool to educate farmers on how they
impact the water table and contribute to ground water accessions”.
In addition to the modelling, a monitoring program was set up on several
local farms to measure parts of the overall water balance including irrigation,
rainfall, soil moisture, runoff and watertables for winter and summer crops,
annual pasture and lucerne. The studies suggested that:
 The net recharge to the watertable and changes in rootzone salinity vary
significantly for different crops, soils, groundwater conditions and
irrigation intensities
 Recharge from rainfall in the non-cropped periods can be significant,
especially in wet years.
 The initial soil moisture content is another important factor determining
the change in depth to watertable for a given net recharge.
 A wet soil profile can result in higher recharge if irrigation is not
carefully managed.
 The net recharge to the groundwater strongly depends on vertical and
lateral groundwater flow from a given farm.
This monitoring, together with related research on summer pastures and rice,
has provided a ‘reality check’ on the inputs and outputs of the model.
Trial implementation for high water use farms is expected in the year ahead.
Further work is also expected to be completed considering enterprise mixes,
groundwater salinity, groundwater outflow rates, management options,
climate, irrigation intensity and irrigation rates. This work will allow Murray
Irrigation to evaluate on-farm management options for each of the LWMP
areas, and ultimately provide individual landholders and irrigation companies
with the information to make better decisions concerning farm and irrigation
management.
The environmental team at Murray Irrigation has just concluded a series of
training sessions on the SWAGMAN® Farm model, so those with any
problems or queries about the model could contact them. Feedback from the
computer model is also welcomed on ideas on how to make the computer
model more user-friendly.


Murray Irrigation Limited

Compliance & Environment Report 2002/03

Page 81

5. Irrigation Environmental Performance
5.1. Resource Use
5.1.1.

Climatic Conditions
Climatic conditions are a critical aspect of irrigated agriculture, therefore it is
important to set the scene for the irrigation season by reporting the climatic
conditions for the year. Crop water use and irrigation demand is determined
by many environmental factors including wind, temperature and humidity.
Crop health and stage of crop development also affect water use.
Weather data has been recorded at continuous weather recording stations
across Murray Irrigation’s area of operations since the late 1800s for rainfall,
and since the 1950s for other parameters. Data from Finley CSIRO, Finley
airport, Finley Post Office, Deniliquin Post Office, Deniliquin Falkiner
Memorial Field Station, Tullakool CSIRO and Moulamein is used to
characterise climatic conditions across the region.
CSIRO automatic weather stations (in Finley and Tullakool) have the ability
to record evapotranspiration (ETo) and other parameters. Evapotranspiration
is a collective term for the transfer of water, as water vapour, to the
atmosphere from both vegetated and unvegetated land surfaces. It is affected
by climate, availability of water and vegetation. All of the other weather
stations only record rainfall and evaporation
The climatic conditions in 2002/03 culminated in the worst drought for more
than 100 years, and the lowest ever announced allocation experienced by
Murray Valley irrigators. Compared to long-term averages, rainfall during the
2002/03 season was well below average at Finley, Deniliquin, and Tullakool
(Table 1.26). All weather stations in the Murray Valley experienced above
average evaporation during the 2002/03 season (Figure 1.30 – 1.32).
Table 1.26 Weather Data – 1st July 02 to 30th June 03
Finley
Deniliquin Tullakool*
Total Rainfall (mm)
248.8
164.8
181.2
Long-term Average Rainfall (mm)
433.1
407.1
346.8
Long-term Rainfall Comparison
57%
40%
52%
Total Evaporation (mm)
2202.2
2353.7
2247.2
Long-term Average Evaporation (mm) 1827.7
1808.2
2029.1
Long-term Evaporation Comparison
120%
130%
111%
*Note the Tullakool site has only been in operation since September 1996.
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CSIRO Finley Rainfall & Evapotranspiration 2002/03

Figure 1.30 CSIRO Finley Rain & Evapotranspiration Data
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Figure 1.31 CSIRO Tullakool Rain & Evapotranspiration Data
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Note: LT - Long-term
Figure 1.32 Deniliquin PO Rain & Evapotranspiration Data
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5.1.2.

Landuse
Murray Irrigation’s area of operations covers 751,011ha of farmland. In
addition to this, 156,499ha outside of this area is included within the Cadell
Land and Water Management Plan area. The landuse of the total area,
summarised in Table 1.27, demonstrates the diverse nature of agriculture
within the region. Winter crops, including cereal and oilseeds, annual
pastures, used for extensive sheep and cattle enterprises, and rice are the
major commodities. There is also a major dairy industry presence in the
region that produces around 17% of the NSW milk supply.
Because of the lack of water availability experienced throughout the year, the
area of rice grown fell dramatically. There was a decline in the area of annual
pasture and a continued increase in the area of winter cropping. This reflects
the relative economic returns for livestock and grain and the response by
many farmers to expand the area cropped to increase income levels. It is also
perhaps a reflection that stock numbers have been dramatically reduced
because of the ongoing drought.
Table 1.27 Landuse in the Murray LWMP Region
Landuse

Proportion of Total Area (%)
1996/97

1997/98

1998/99

1999/00

2000/01

2001/02

2002/03

Dryland Pasture

31

34

34

24

10

7

5

Winter Irrigated Pasture

20

20

18

19

16

15

14

Winter Crops

18

21

26

25

32*

36*

43

Rice

10

6

6

5

-

-

-

Rice Stubble / Fallow

6

4

2

2

8**

5**

0.3**

Lucerne / Summer Pasture

4

2

7

6

4

3

3

Other Crops/Fallow

2

2

1

9

1

1

1

Native vegetation

5

3

4

4

22

17

23

16

11

Infrastructure / Other
4
7
5
5
11
*Includes winter cereal fallow and winter crops sown into rice stubble
**Includes rice and rice stubble
Source: LWMP Annual Surveys
NOTE: Comparisons of recordings between years for the minor landuses should be
made with caution as the sample of landholders were not the same. The total may not
equal 100% due to rounding of data.

Each year Murray Irrigation conducts an annual survey of landholders to
determine landuse, among other things. The 2002/03 landholder survey
involved 317 landholders covering an area of 100,805ha, or approximately
10% of the region. Landuse is recorded as at June 1, 2003. Prior to the
2000/01 survey, landuse was recorded as at November 1, and as a result there
may have been a slight reduction in the recorded area of summer cropping.

5.1.3.

Irrigation Layout
Across the Land and Water Management Plan area approximately 51% of the
land area has been developed for irrigation and the remaining 49% is dryland
farming (2002/03 Landholder Survey). Variation in irrigation development
exists between areas. In the Cadell LWMP area, 60%-70% of the area is
dryland farming. In contrast, the Berriquin area has approximately 70% of
land developed for irrigation.
The area developed for irrigation has stabilised in recent years. The area
irrigated in any single year depends on annual water availability and
spring/autumn rainfall, and is commonly between 30% and 50% of the area
developed. Smaller proportions (20%-30%) are irrigated on mixed cropping
and rice farms and larger proportions (60%-80%) are irrigated on dairy
farms.
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The focus of farm development is the improvement of existing irrigation
layouts to enable improved irrigation efficiency and increased productivity.
In 2002/03, $14.6 million was invested by landholders in landforming,
$3.9 million in associated improvements to irrigation layouts and
$8.9 million for on-farm drainage construction. This investment was
somewhat lower than that recorded in 2001/02 ($34.6 million), but
significantly greater than in 2000/01 ($21.1 million) and 1999/00
($18.8 million). The result is somewhat surprising given the climatic
circumstances, but demonstrates a commitment and willingness to re-invest
in on-farm works which will improve landholders’ productivity and
environmental sustainability.

5.1.4.

Water Use
Murray Irrigation delivered 398,592ML of irrigation water on-farm in
2002/03 (Figure 1.33). This compares with a 13-year average of
1,178,882ML or 34% of the average.

W a te r d e liv e rie s to fa rm s (M L )
- 1 9 9 0 /9 1 - 2 0 0 2 /0 3

M L ('0 0 0 )
1 ,8 0 0
1 ,6 0 0
1 ,4 0 0
1 ,2 0 0
1 ,0 0 0
800
600
400
200

3
00

2
20

01
20

02

/2

/2

00

1
00

0
20

00

/2

/0

9
19

98

99

/9

8
19

97

/9

7
/9
19

19

96

/9

6

5
95
19

19

94

/9

4
/9

3
19

93

/9

2
92

/9
19

91
19

19

90

/9

1

-

Figure 1.33 Water deliveries to landholdings (ML) - 1990/91 – 2002/03

Use of irrigation water has been classed into six major categories over the
past nine years. These include rice, annual pasture, perennial pasture, winter
crops, other (including summer crops) and stock and domestic. The crop
water use records are based on water orders placed by landholders. Figure
1.34 shows the main four categories over time.
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Crop Water Use 1992/93 - 2002/03
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Figure 1.34 Crop Water Use 1992/93 – 2002/03

An analysis of the relative water use compared with previous years shows a
significant decrease in the use of water on rice. This is due to the drought
conditions resulting in an announced allocation of 8% for the company’s
shareholders. A major trend in crop water use between 1992/93 – 2002/03
(Figure 1.34) has been an increase in water applied to cereals from 2% to
35%, this increase can be attributed to good commodity prices for cereals and
to some degree the timing of increases in allocation announcements, which
have been too late for rice planting.
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Figure 1.35 Total Farm Water Use 2002/03
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5.1.5.

Total Farm Water Balance
In 1997 Murray Irrigation introduced a total farm water balance policy as a
result of concern about watertable rise and the associated threats of salinity.
The Total Farm Water Balance Policy aims to reduce accessions to the
groundwater table, increase water use efficiency and encourage adoption of
best management practices across Murray Irrigation’s area of operations as
outlined in the Murray LWMPs. The policy is based on research by CSIRO
for the Murray Valley, indicating that the maximum water use intensity to
achieve a farm water balance is between 1.5ML/ha and 5ML/ha depending
on depth to watertable, soil type, land use and rainfall. In short, the policy
limits irrigation intensity to 4ML/ha and if certain 'best management practice'
works have been implemented, the limit may be increased up to 6ML/ha.
For 2002/03 average irrigation intensity ranged from 0.77ML/ha in the
Berriquin District to 0.31ML/ha in the Deniboota District (Table 1.28). The
district average irrigation intensity of 0.53ML/ha was considerably lower
than previous years.
Table 1.28 Irrigation Intensity for each District within MIL
Season

1998/99**

1999/00**

2000/01

2001/02

2002/03

District

(ML/ha)

(ML/ha)

(ML/ha)

(ML/ha)

(ML/ha)

Berriquin

1.91

1.20

2.05

2.15

0.77

Denimein

1.19

0.51

1.70

1.59

0.37

Deniboota

1.11

0.30

1.23

1.23

0.31

Wakool

1.35

0.48

1.57

1.46

0.34

Region
1.56
0.90
1.73
1.74
0.53
**These calculations do not include volumes of water used from deep bores, shallow
bores or river pumps.

Applications to increase the Total Farm Water Balance beyond 4ML/ha have
been received since 1997. Of these, 258 demonstrated the ability to manage
water efficiently in accordance with stringent conditions of the policy and
were approved to use more than 4 ML/ha. The water use limit applied to each
landholding varied depending on the irrigation layout, management, presence
of farm drainage and reuse facilities and the amount of shallow groundwater
pumped.
In 2002/03 the number of landholdings with irrigation intensity above
4ML/ha was 55, up from 216 in 2001/02 (Table 1.29).
Table 1.29 Number of Landholdings with Water Use Intensity Exceeding 4ML/ha
ML/ha Irrigation
Usage

Number of Landholdings*
1998/99

1999/00

2000/01

2001/02

2002/03

Above 6.0

16

12

26

36

14

5.01 – 6.0

36

9

35

42

9

4.01 – 5.0

116

35

138

138

32

Total
168
56
199
216
55
*Excludes all landholdings less than 10ha in size, and/or less than 10ML of usage
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The Total Farm Water Balance limit for each landholding was climatically
adjusted by a figure of 40% in 2002/03 as the evapotranspiration recorded at
Finley and Tullakool was significantly higher than historical average levels.
This climatic adjustment figure is calculated between March 1 and February
28, as outlined in the Total Farm Water Balance policy. After taking into
account the limits set for individual landholdings and making allowances for
the volume of shallow groundwater pumping, four landholdings exceeded the
adjusted Total Farm Water Balance limit with 22 landholdings under the 40%
climatic adjustment figure with no further action to be taken. This can be
directly attributed to the severe drought conditions experienced by Murray
Irrigation shareholders, which resulted in the lowest announced allocation in
history. Without this adjustment figure, 34 landholdings would have
exceeded the TFWB limit, with eight having reasons for exceeding.
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Case Study:
Adoption Stage for Sodicity as Rice Soil Criterion
In the search for more efficient water use, with less impact on the
environment, Murray Irrigation Limited is preparing to adopt new soil
suitability criteria for rice crops.
Murray Irrigation Limited is developing its rice growing policy to use
sodicity (exchangeable sodium percentage - ESP) as rice soil suitability
criteria. The new criterion uses Exchangeable Sodium Percentage (ESP), a
measure of soil sodicity, to determine rice soil suitability. The ESP test will
more accurately indicate whether or not a soil will allow excessive additions
of water to the watertable than current suitability criteria.
Murray Irrigation’s environment manager Alex Marshall said the new criteria
for selecting the right soils would further reduce the potential environmental
impacts of growing a ponded crop like rice. It also means that growers could
make greater use of their water.
“Each megalitre you prevent from seeping into the watertable is a megalitre
saved. Growers can then make use of the saved water elsewhere,” he said.
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As reported in last years environment report, research that determined ESP
was more accurate than clay content for determining soil suitability for rice
was carried out by NSW Agriculture, with investigations beginning in 1998.
The research involved trials at 127 sites across the state’s irrigation areas,
measuring clay content, water use and ESP. The results showed that 28 sites
which met the current criteria (soil with a clay content of more than 45%)
recorded unacceptable levels of recharge to the watertable – more than 2
ML/ha. Using sodicity as a criterion for identifying suitable soils proved 11%
more accurate, with only 14 ‘approved’ sites recording unacceptable
watertable recharge.
Murray Irrigation carried out its own trials between the 1998/99 and 2001/02
rice growing seasons to verify the NSW Agriculture results in the district.
The results confirmed that soils with a high ESP had lower water use.
“Our field trials have given us a greater confidence in the research results,
and allowed us to develop a policy to put the new criteria in place for our
growers. The results validated the NSW Agriculture findings that clay
content is not necessarily a good predictor of watertable recharge,” Alex said.
“The new criterion will give growers the option to reassess paddocks which
may previously have been considered too permeable for rice cropping, based
on the clay content criteria. It will also help identify more accurately areas of
paddocks likely to be responsible for unwanted losses and watertable
recharge.
“With the continuing squeeze on our water supplies and the need to limit
regional watertable recharge, this new criteria will help growers ensure they
can make the most of the water they do have, by selecting the most suitable
soils for rice.”
Under the new criteria, an EM31 survey will be required as the first step of
review process for a paddock. Where EM31 values on a survey are greater
than 150ECa, that area will be approved for rice growing. Where the values
are less than 150ECa, soil samples are collected and ESP levels tested. The
testing will be conducted on a paddock by paddock basis, rather than per
hectare, to preserve the ‘history of use’ similarity of the area being reviewed.
The EM31 survey produces a contour map that consists of nine bands. The
new soil sodicity test requires three holes to be bored in each of the nine
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bands, where the EM reading is less than 150ECa. Two soil samples will be
taken from each of the bore holes, the first at a depth of 0–60cm and the
second at 60–150cm.

Where the soil samples taken from 0–60cm return an ESP reading greater
than 6% the paddock will be approved for rice growing. ESP readings of up
to 10% are not uncommon across Murray Irrigation’s region. Some areas
have produced ESP readings of up to 40%.
If the ESP is less than 6% in the shallow soil sample (i.e. 0–60cm), the
deeper sample is tested. Where the 60–150cm soil sample returns an ESP
greater than 16% land will be approved for rice growing. These sub-soil
samples (60–150cm) are generally more sodic than the surface soil samples.
Soil samples will be taken by the contractor employed to conduct the EM31
survey, who will also organise for the sodicity testing if necessary.
The new criterion for rice soils was endorsed at a meeting of the Rice
Environmental Policy Advisory Group (REPAG) in June 2003. Murray
Irrigation has given in principle approval to adopt the ESP test as the official
soil criterion, in conjunction with EM31 testing. However, the need to update
the company’s rice growing policy and advise shareholders of the changes
mean the new policy will not come into effect until 2004. ESP will then be
used to assess any new ground to be brought into production for rice, and to
review existing rice ground with high water use. The new criterion will apply
to:
 new ground being brought into production for rice
 rice ground which has exceeded Murray Irrigation’s rice water use
target in previous seasons, and which the landholder wants to use for
rice again
 voluntary reassessment of ground which has previously be excluded
from rice production
 voluntary reassessment of ground approved for rice production
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5.1.6.

Rice Water Use
Murray Irrigation has a rice growing policy aimed at reducing accessions to
the watertable, increasing water use efficiency and encouraging best
management practices. The rice growing policy is a supplementary policy to
the Murray Irrigation Water Supply Contract and Agreement for Taking
Water from Drains by Non-members and is part of the Murray Land and
Water Management Plan package.
Since 1996/97 Murray Irrigation has quantified the area of rice grown using
satellite imagery (SPOT 10m pixel). The area sown to rice in 2002/03 was
1,545ha (Table 1.30). This was by far the least amount of rice grown within
Murray Irrigation’s area of operations since privatisation, a direct reflection
of the water availability due to drought. A number of shareholders had to
abandon rice crops very early due to zero increase in allocation. Table 1.30
shows the area sown to rice for each district since 1998/99.
Table 1.30 Area (ha) Grown to Rice 1998/99 – 2002/03
District

1998/99

1999/00

2000/01

2001/02

2002/03

East Berriquin

20,991

15,460

25,530

21,407

382.9

West Berriquin

6,604

4,680

8,218

5,869

184.8

Denimein

4,576

2,901

5,578

4,078

119.9

Deniboota

8,518

4,849

10,471

8,394

483.1

Wakool

14,844

10,526

19,728

15,402

374.3

Total

55,533

38,416

69,525

55,150

1,545

The average rice water consumption for the 43 growers that grew for the
2002/03 season was 13.2ML/ha, higher than the average of 12.6ML/ha in
2001/02. The increase was a result of above average evaporation and below
average rainfall. Figure 1.36 shows water usage by individual rice crops for
the 2002/03 season. The rice crop water use target was set at 19.0ML/ha for
all districts this season, in line with the Rice Environment Policy Advisory
Group (REPAG) agreed method of calculation. This comprised a crop
irrigation requirement of 14.9ML/ha based on the Finley weather station for
Berriquin and Denimein and 15.0ML/ha for Deniboota and Wakool based on
the Tullakool weather station. An allowance of 4ML/ha for profile saturation
and surface drainage was also added to the crop irrigation requirement. The
2002/03 rice-growing season target water use figure within the Murray
Irrigation area of operations was calculated for the period October 1st to
February 28th.
There were no landholdings exceeding the crop water use target in 2002/03.
The results in previous years were: 27 (2.5%)
2001/02
24 (2%)
2000/01
38 (4%)
1999/00
62 (6%)
1998/99
37 (3%)
1996/97
212 (17%)
1995/96
Murray Irrigation is currently in the process of adopting soil sodicity criteria
as a policy for rice growing. This approach will provide a more accurate
method of identifying suitable soil for rice growing. NSW Agriculture’s
research shows that recharge will be less likely under the proposed regime
than the current criteria. Their research shows that unacceptable rates of
recharge (>2ML/ha over the duration of the crop) can occur when clay
content is as high as 80%. The current criteria requires greater than 45% clay
content. Of the 127 trial sites NSW Agriculture used, 28 (22%) experienced
unacceptable recharge using the existing clay criteria, whereas under the
sodicity criterion only 14 (11%) returned an unacceptable level of recharge.
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The adoption of this policy was endorsed by the Rice Environmental Policy
Advisory Group (REPAG) in June 2003. The new criterion will be
considered for adoption by the Murray Irrigation board early in 2003/04.
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Figure 1.36 Farm Rice Water Usage 2002/03
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5.1.7.

Changes to Ownership
In 2002/03, 143 landholdings (or 5.9% of the total landholdings) changed
ownership. The majority of these transfers occurred within the Berriquin
District (Table 1.31), although the relative proportion was higher in the
Deniboota District. These figures are almost identical to the previous season.
Table 1.31 Summary of Landholding Transfers within Murray Irrigation 2002/03
No. of Transfers
District

99/00

00/01

Proportion of landholdings (%)
01/02

02/03

99/00

00/01

01/02

02/03

Berriquin

76

100

89

87

5.0

6.6

6.0

5.8

Deniboota

17

40

28

28

5.0

11.7

8.0

8.0

Denimein

6

16

9

9

3.2

8.5

4.7

4.7

Wakool

20

12

19

19

5.3

3.2

5.0

5.0

TOTAL

119

168

145

143

4.9

6.9

6.0

5.9

There were 21 subdivisions and 16 amalgamations in 2002/03 (Table 1.32).
Environmental assessments were made prior to approvals being granted.
Environment assessment considers water use intensity, farm drainage and
farm management. Landholdings can only be amalgamated when they have
common ownership, a common boundary and a supply and/or drainage
system linkage between landholdings.
Table 1.32 Summary of Subdivisions and Amalgamations
District

No. of Subdivisions

No. of Landholding Amalgamations

99/00

00/01

01/02

02/03

99/00

00/01

01/02

02/03

Berriquin

3

8

3

11

18

16

23

14

Deniboota

-

2

2

4

2

2

-

1

Denimein

-

-

-

3

-

-

-

2

Wakool

1

-

2

3

2

2

-

-

TOTAL

4

10

7

21

22

20

23

17
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Case Study:
Murray Land and Water Management Plans Win
National Environment Award
The Murray Land and Water Management Plans (LWMPs) have this
year won a National Environmental Merit Award, recognising the
efforts of the irrigation community in successfully addressing
environmental, social and economic issues in the region.
More than 1000 people attended the Australian Water Association’s annual
conference dinner in Perth where the award was presented.
The Murray LWMPs have four component plans – Berriquin, Cadell,
Denimein and Wakool, covering 950,000ha of irrigated and dryland
agricultural land in the NSW southern Riverina. Murray Irrigation Ltd is the
implementation authority for the plans.
“It’s a great achievement for the region and our farming community to be
recognised on a national level,” said Murray Irrigation Ltd chairman Bill
Hetherington.
“Managing our land and water resources is a very complex issue. The Murray
Plans provide an integrated approach, with landholders, private companies,
local, state and federal government all included in the process of both
developing and implementing the plans. They combine on-farm works with
larger initiatives to address both localised and regional issues,” said Mr
Hetherington.
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The plans were developed largely to address the threat of rising watertables
and salinisation in the region. In 1993 a total of 122,000ha had watertables
within two metres of the surface, seriously threatening the agricultural
productivity and natural environment of the region. Since implementation of
the plans began in 1995 this has fallen almost 70%, to 36,988ha in August
2002.
“For every dollar of government funding contributed to the plans landholders
have invested almost $4. This shows their commitment to long term
investment in their businesses and creating a sustainable future for the
region,” Mr Hetherington said. Landholders have invested more than $173.4
million in plan initiatives and best management practices between 1995 and
2002. Government funds invested in that time totalled $45.6 million.
Other Murray LWMP plan achievements over the past seven years include:
 Improved irrigation efficiency – more water delivered to farms.
 Reduced drainage discharges and improved quality of drainage
discharges.
 National accreditation for Murray Irrigation’s water testing laboratory.
 Development of a regional vegetation management strategy.
 1.5 million trees planted.
 9,000ha fenced off for regeneration and revegetation including 4,700ha
for regeneration.
 More than 780 whole farm plans completed, 550 drainage and recycling
systems built and more than 70 percent of the irrigated land landformed.
 80 per cent of landholders involved in the plans.
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5.2. Murray Land & Water Management Plans
5.2.1.

Overview
The Murray Land and Water Management Plans (LWMPs) are an integrated
strategy of farm and district-scale works, education, monitoring, research and
development. They are implemented through a 30-year $498million
community–government funding program.
The Murray LWMPs address the full spectrum of land and water
sustainability issues including irrigation supply, on-farm irrigation, best farm
management practices, and district drainage.
They also comprise:
 Vegetation initiatives focused on remnant protection and regeneration,
 Surface drainage to remove stormwater from the landscape and
minimise effects on the watertable,
 Channel seepage control to minimise groundwater recharge,
 Education and awareness programs to inform, motivate and empower
the community,
 Research and development to develop innovative solutions to
environmental degradation issues, and
 Monitoring implementation to determine success and allow
improvement of the program.

5.2.1.1. Challenges of implementation
The principal driver for the development of the Murray LWMPs was the
significant threat of broadscale landscape degradation resulting from rising
watertables.
High watertables and significant areas of soil salinity were first recorded in
the west of the region in 1956 and again in the mid 1970s. In the late 1980s
the then Department of Water Resources undertook modelling which
predicted by 2020, 50% of the region, or 470,000ha would have watertables
within two-metres of the surface. This would threaten biodiversity, increase
Murray River salinity and reduce farm productivity.
In the early 1990s, in response to this threat, the community (with
government support) developed the plans to protect the environmental, social
and economic values of the NSW mid-Murray region of the Murray-Darling
Basin. The LWMP area covers 970,000ha, 3,057 landholdings (primarily
irrigation farms) and is home to more than 25,000 people.
5.2.1.2. Murray Irrigation & the LWMPs
The Murray LWMPs are an extremely important aspect of Murray
Irrigation’s business. They improve the environmental sustainability of the
company (and thereby the businesses of our shareholders), and the region.
They provide a holistic approach to managing our natural resources.
The Murray LWMPs are set within an institutional framework that demands
commitment and accountability from landholders, the implementation
authorities (Murray Irrigation and Murray Shire) and Government. The
implementation of the LWMPs is a compliance requirement of the
environmental protection licences issued to Murray Irrigation. The
framework exists for the distribution of incentives which encourage the
adoption of best practice management, or the use of sanctions, if needed.
A significant feature of the LWMPs is its integration of the whole irrigation
cycle. The plans directly improve the environmental performance of the
company’s irrigation supply and district drainage system but, more
importantly, the LWMPs allow Murray Irrigation to maintain a level of
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influence over irrigation water once it is delivered on farm. In many other
irrigation areas in Australia, this does not occur. Suppliers lose influence at
the farm gate. However, the impacts of what occurs on farm are critical to the
viability of the land and water resources, and to the company which
ultimately supplies the water.
The assimilation of the LWMPs as part of the company’s environment
protection licence has enabled Murray Irrigation to improve on-farm
performance of its shareholders. This makes environmental management of
the business easier, and it is a logical progression or extension for Murray
Irrigation to act as the implementation authority for the LWMPs.
5.2.1.3. Long term planning for structural adjustment
The Murray LWMPs are a long-term plan to implement structural adjustment
necessary to achieve ecologically sustainable production for the region.
During the five year development period of the LWMPs considerable
research and planning was drawn from various government agencies, private
bodies and local landholders. During this time, a number of options,
including estimated impacts and the 'no-plan' scenarios were developed.
Primary resources used by the LWMP communities to develop the plans were
NSW Agriculture and the Department of Water Resources, which has now
become the Department of Infrastructure, Planning and Natural Resources.
NSW Agriculture provided expertise in the development and evaluation of
the on-farm components. The Department of Water Resources provided
expertise in understanding hydrogeological impacts of various options.
Several private consultants, including Marsden & Jacobs, Stanton Associates
and Hassall & Associates undertook cost-benefit analyses for each of the
proposed options in the plans in conjunction with NSW Agriculture. As such,
a high level of scientific rigour was used during the development of the
Murray LWMPs, and the strategies contained within them.
As part of the technical assessment of the LWMPs, the Land and Water
Management Plan Assessment Team (LWMPAT) assessed each component
of the plans. The team consisted of senior staff from each of the main state
government agencies involved in developing the LWMPs. Agencies
represented included (the then) DLWC, NSW Agriculture, NSW EPA, (the
then) DUAP, NSW NPWS, NSW Premier’s Department and NSW State
Treasury. This group agreed that from a technical perspective, the Murray
LWMPs represented a sound investment.
Figure 1.37 highlights the 30 year LWMP budget components, indicating the
proportion of government and landholder expenditure on LWMP action.
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Channel Seepage
G $1.6
LH $1.7

Admin
G $0.9
LH $2.7

On-farm Works
R&D
G $1.8
LH $1.8

Education
G $3.3
LH $3.3

Surface Drainage
G $52
LH $74

G $38
LH $258

Monitoring
G $1.8
LH $5.6

Sub Surface
Drainage
G $4
LH $20

Figure 1.37 Thirty year LWMP budget, indicating Government and Landholder
expenditure on LWMP actions

5.2.1.4. Mid Term Review
A mid-term review of the four component plans within the Murray Land and
Water Management Plans is currently being undertaken. The review is
expected to be completed by February 2004. It will consider changes in
government priorities, particularly new vegetation priorities, as well as new
technologies and how these might affect the original targets and available
incentives. The review will also consider areas where there are no specific
targets and whether existing targets are realistic given eight years experience.
5.2.1.5. Source of the information
This section of the environment report aims to detail implementation against
targets. The information comes from two key sources; first, where incentives
are paid for works, the information comes from LWMP staff inspecting the
works and receiving proof of purchase (receipts) which is recorded on a
specialised database. This work is also audited by the program auditor
employed by state government. Second, for LWMP works without
incentives, an annual survey of 317 landholdings is conducted and
extrapolated across all landholdings in order to get a level of understanding
of what work is occurring. The resultant figures demonstrate overall LWMP
progress in each of the four LWMP areas (see appendix 7.1 for survey form
and appendix 7.2 for survey audit).
It is important to note that most of the LWMP targets are based on a level of
involvement of commercial holdings in LWMP works. Commercial holdings
are defined as landholdings that are greater than 50ha in size. This year,
where our records permit, Murray Irrigation has reported on completed works
compared to reporting of accessed incentives as we have done in the past. As
such, comparison with previous year’s achievements is difficult given the
changes in reporting.
To indicate progress against targets for LWMP on farm works an
implementation chart has been produced where incentives are available. The
implementation chart indicates the percentage of a target that has been
achieved over the full timeframe for that target. The 2003 milestone indicates
the percentage of the target that should have been achieved given an equal
proportion of implementation each year.
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5.2.1.6. Implementation Summary
In 2002/03, record implementation of the LWMPs occurred with government
and landholder expenditure exceeding $7.68M and $54.9M respectively. In
addition, local government contributed a further $265,000. Tables 1.34-1.37
outline government and landholder expenditure on environmental works for
the four separate LWMP districts.
Table 1.33 highlights total and district based landholdings that have accessed
LWMP incentives from 1995-2002. Of the 3,057 landholdings within the
Murray LWMP area, more than 27% have accessed funding for a LWMP
approved farm plan, while more than 20% have accessed funding for an
approved drainage recycle system. More than 17,000ha of perennial
vegetation has been established under the incentive scheme since 1995, with
landholders actively managing a further 6,336ha of native vegetation under
the incentive scheme.
Table 1.33 LWMP On Farm Implementation Summary 1996 - 2003
Incentive Item

Berriquin *

Cadell

Denimein

Wakool

Total

Landholdings

1490

996

190

381

3057

Commercial
Landholdings

1245

785

138

356

2524

Irrigation Training
Program

1021 holdings

98 holdings

60 holdings

127 holdings

1960 holdings

Farm Plans

471 holdings

219 holdings

74 holdings

217 holdings

981 holdings

Drainage Reuse
Systems

325 holdings

102 holdings

31 holdings

127 holdings

585 holdings

Groundwater
Pumping

102 holdings
installed/ upgraded

-

8 holdings
installed/ upgraded

-

110 holdings
installed/ upgraded

Perennial
Vegetation
Establishment

-

17,287ha

1,557ha

119ha

18,963ha

Revegetation

28ha **

614ha

42ha

-

684ha

Regeneration

26ha **

964ha

67ha

705ha

1,762ha

Irrigated Woodlot
Establishment

-

-

13.5ha

4.5ha

18ha

Revegetation of
Saline Land

-

-

-

141ha

141ha

Note: * Implementation since 1995.
** Implementation since 2003.
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Table 1.34 Implementation of the Berriquin LWMP - 2002/03
Berriquin
Funding Item
LWMP Programs
Research & Development
Monitoring
Administration
Education
Sub total
LWMP Incentive Program
Whole Farm Plans
Drainage Reuse Construction
Sub Surface Drainage - New
Sub Surface Drainage - Upgrade
Revegetation
Regeneration
Sub total
Capital Works Program
Drainage program
Drainage program O & M
Sub total
Landholder works Program
Landforming
Improved Pasture Management
Additional landholder works1
Sub total
TOTAL
Contribution to program

Government
Contribution 2
($)
13,346
45,911
68,791
65,419
193,467

Levy
($)

3

Landholder Contribution
LWMP
Additional 5
Incentives 4
($)
($)

13,346
45,911
68,791
65,419
193,467

474,289
807,137
222,834
28,173
3,518
2,550
1,538,501
1,137,093
1,137,093

2,869,061
10.8%

134,010
889,169
145,550
25,042
1,629
1,180
1,196,580

1,050,498
2,010,676

555,693
155,938
3,772,805

464,446
109,816
574,262

767,729
3.0%

1,196,580
4.5%

4,601,974
1,452,305
11,834,554
17,888,833
21,661,638
81.8%

1

Includes items such as conservation tillage, education activities, improving paddock
layouts, operation and maintenance and improved management.
2
The actual Government financial contribution to implementation of each component
of the LWMP.
3
The direct levy charged to all landholders via their water accounts.
4
The actual landholder financial contribution to implementation of each component
of the LWMP.
5
The additional landholder financial contribution to implementation of each
component of the LWMP as recorded via the LWMP Annual Survey (2002/03)
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Table 1.35 Implementation of the Cadell LWMP - 2002/03
Cadell
Funding Item
LWMP Programs
Research & Development
Monitoring
Administration
Education
Sub total
LWMP Incentive Program
Whole Farm Plans
Drainage Reuse Construction
Perennial pastures
Revegetation
Regeneration
Sub total
Capital Works Program
Drainage program
Landholder works Program
Landforming
Improved irrigation layouts
Additional landholder works1
Sub total
TOTAL
Contribution to program

Government
Contribution 2
($)
26,996
23,512
37,046
18,471
106,025

Levy
($)

3

Landholder Contribution
LWMP
Additional 5
Incentives 4
($)
($)

26,996
23,512
37,046
18,471
106,025

102,298
879,240
36,582
15,674
27,925
1,061,719
127,849

1,313,146
9.3%

26,674
328,721
37,164
15,674
27,936
436,169

395,783
1,218,184
880,867
300,997
35,310
2,831,141

436,169
3.2%

2,844,648
873,289
5,634,931
9,352,868
12,184,009
86.5%

22,561

128,586
1.0%

1

Includes items such as conservation tillage, education activities, operation and
maintenance and improved management.
2
The actual Government financial contribution to implementation of each component
of the LWMP.
3
The direct levy charged to all landholders via their water accounts (East Cadell
landholders are charged through Murray Shire rates).
4
The actual landholder financial contribution to implementation of each component
of the LWMP.
5
The additional landholder financial contribution to implementation of each
component of the LWMP as recorded via the LWMP Annual Survey (2002/03)
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Table 1.36 Implementation of the Denimein LWMP - 2002/03
Denimein
Funding Item
LWMP Programs
Research & Development
Monitoring
Administration
Education
Sub total
LWMP Incentive Program
Whole Farm Plans
Drainage Reuse Construction
Perennial pastures
Revegetation
Regeneration
Groundwater pumping
Sub total
Capital Works Program
Drainage program
Landholder works Program
Landforming
Improved irrigation layouts
Additional landholder works1
Sub total
TOTAL
Contribution to program

Government
Contribution 2
($)
12,147
11,701
29,544
14,440
67,832

Levy
($)

3

Landholder Contribution
LWMP
Additional 5
Incentives 4
($)
($)

12,147
11,701
29,544
14,440
67,832

121,992
393,583
357
5,204
2,025
523,161

10,602
10,602

0

0

590,993
10.8%

78,434
1.4%

59,355
152,876
357
1,318
1,092

399,491
791,700
150,676
146,679
79,063

214,998

1,567,609

214,998
3.9%

1,338,160
469,109
1,198,942
3,006,211
4,573,820
83.8%

1

Includes items such as conservation tillage, improving paddock layouts, education
activities, operation and maintenance and improved management.
2
The actual Government financial contribution to implementation of each component
of the LWMP.
3
The direct levy charged to all lendholders via their water accounts.
4
The actual landholder financial contribution to implementation of each component
of the LWMP.
5
The additional landholder financial contribution to implementation of each
component of the LWMP as recorded via the LWMP Annual Survey (2002/03)
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Table 1.37 Implementation of the Wakool LWMP - 2002/03
Wakool
Funding Item
LWMP Programs
Research & Development
Monitoring
Administration
Education
Sub total
LWMP Incentive Program
Whole Farm Plans
Drainage Reuse Construction
Revegetation of saline lands
Revegetation
Regeneration
Sub total
Capital Works Program
Drainage program
Drainage program O & M
Sub surface drainage program
Sub surface drainage O & M
Sub total
Landholder works Program
Landforming
Improved irrigation layouts
Additional landholder works1
Sub total
TOTAL
Contribution to program

Government
Contribution 2
($)
12,272
25,223
43,833
28,071
109,399

Levy
($)

3

Landholder Contribution
LWMP
Additional 5
Incentives 4
($)
($)

12,272
25,223
43,833
28,071
109,399

180,735
362,920
8,537
9,980
26,788
588,960
302,021
13,520
315,541

1,013,900
7.8%

71,364
137,749
1,747
3,107
4,865
218,832

781,503
1,161,526
110,698
37,977
2,091,704

117,452
34,009
3,380
101,357
256,198

365,597
2.8%

218,832
1.7%

5,773,392
954,786
2,644,077
9,372,255
11,463,959
87.8%

1

Includes items such as conservation tillage, improving paddock layouts, education
activities, operation and maintenance and improved management.
2
The actual Government financial contribution to implementation of each component
of the LWMP.
3
The direct levy charged to all lendholders via their water accounts.
4
The actual landholder financial contribution to implementation of each component
of the LWMP.
5
The additional landholder financial contribution to implementation of each
component of the LWMP as recorded via the LWMP Annual Survey (2002/03)
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5.2.2.

Berriquin LWMP
Berriquin LWMP implementation commenced in January 1996.It covers the
East and West Berriquin Irrigation Districts, which have an area of 341,546ha
of farm land consisting of 1,490 landholdings. Of these landholdings 1,245
are considered to be commercial being larger than 50ha with more than 50
Murray Irrigation share and water entitlements. A community working group
develops implementation policies and sets priority actions. The working
group is comprised of 18 landholders, agency representatives and Murray
Irrigation as the implementation authority.

5.2.2.1. Summary of Progress
For the second consecutive year, the Berriquin LWMP exceeded its annual
targets, and set new records for incentive uptake. Over $1.58 million dollars
was allocated to farm planning, drainage reuse systems and installing shallow
ground water pumps. This was matched with $1.193 million of landholder
spending across 236 landholdings.
Since the commencement of the plan eight years ago, incentives for farm
planning have been provided to approximately 37% of commercial
landholdings (Figure 1.38) and to 25% for constructing farm reuse systems
(Figure 1.39). Beyond this, the annual survey indicates that 76% of
landholdings have completed farm plans and 73% have drainage and reuse
facilities. Farm plans carried out on holdings without LWMP incentives may
or may not be of a standard that meets LWMP requirements.
A regional vegetation strategy was released in January 2003, and landholders
are now actively encouraged to access financial incentives to protect and
enhance native vegetation. Only three incentives have been provided for such
works this financial year, however promotion of the strategy is being
intensified and better targeted.

Berriquin Farm Planning
Murray Irrigation Limited
A.C.N. 067 197 933

5

0

5 Kilometres

Holdings With Farm Plans

Figure 1.38 Total Landholdings within the Berriquin District that have received an
incentive for farm planning since commencement
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berriquin

N

Berriquin Drainage Reuse
Murray Irrigation Limited
A.C.N. 067 197 933

N

Holdings With Reuse Systems

5

0

5 Kilometres

Figure 1.39 Total Berriquin District landholdings that have received incentives for
Drainage Reuse Construction since commencement.

5.2.2.2. Education
In 2002/03 the education program focused on one-on-one education. This
approach proved to be very successful with record levels of incentive uptake,
and staff able to encourage best management practices to match individual
farm needs.
The formal component of the program is focused on a four day Irrigation
Training Program (ITP) that is offered 12 times a year (depending on
participant numbers). Good levels of landholder participation continue to be
seen with 109 landholders completing the program over the 2002/03 period.
In the Berriquin district this brings the total participation to 68% of all
landholdings being represented.
As a result of the drought and significantly reduced water allocation there has
been an increased interest in water saving irrigation systems. To assist
landholders considering changes to their irrigation systems a centre pivot
field day was held in conjunction with NSW Agriculture. The day was well
attended with more than 70 landholders present.
To ensure the Berriquin plan maintains a strong community focus, 13
woolshed meetings were held across the district. The meetings were to
provide landholders with new information about local salinity, ground water
levels, water use efficiency and biodiversity issues as well as to receive
valuable feedback on the LWMP and its future direction. Approximately 20%
of landholdings were represented.
Implementation of the Berriquin LWMP was also supported by local media
articles, quarterly LWMP newsletters, targeted single page flyers, events
calendars, and individual invitations to participate in educational programs.
The education program continues to be adapted to better meet the needs of
individuals and local groups. The ongoing co-operation and participation of
landholders and other organisations in the education program is essential.
NSW Agriculture, Greening Australia, DIPNR, private industry, landholders
and others continue to make significant contributions.
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5.2.2.3. Implementation Progress

Farm Plans
Target
By 2010, 90% of commercial landholdings will have completed a Whole
Farm Plan or a Farm Assessment (followed by a Farm Plan).
2002/03 Progress:
There were 101 farm plans completed and approved in 2002/03.
Total Implementation
As of June 30, 2003, 472 landholdings had completed an approved farm plan.
This is 42% of the farm plan target, 21% behind on the 2003 milestone.
1995

2003
42% Achieved

2003 Milestone

2010
Target End

53%

Figure 1.40 Farm Plan implementation chart

Survey Results
The landholder survey indicated that 76% of landholdings had completed a
farm plan, 31% of which had undertaken farm planning in 2002/03.

Drainage Reuse Construction
Target
By 2010, 90% of commercial landholdings to have recycling and drainage
systems including a minimum storage of 4ML per 100ha of irrigated land
where soil types permit.
2002/03 Progress
There were 106 landholdings that received an incentive to construct a farm
drainage reuse system in 2002/03.1
Total Implementation
As of June 30, 2003, 323 landholdings (25% of target landholdings) had
constructed (in part or all) of an approved drainage reuse system. This is 29%
of the drainage construction target, 46% behind the 2003 milestone.
1995

2003
29% Achieved

2003 Milestone

2010
Target End

53%

Figure 1.41 Drainage Reuse Construction implementation chart

1

Current recording of incentive uptake in Berriquin does not detail when a
drainage system is completed. This will be addressed as part of the Mid Term
Review.
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Survey Results
The landholder survey indicated that 73% of landholdings had a drainage
reuse facility which serviced 70% of the irrigated area. The landholder survey
also indicated that $3.71 million was invested in drainage reuse and storage
in 2002/03 and $1.02 million was spent on drainage reuse operation and
maintenance.

Ground Water Pumping
Target
By 2010, 26 pumps to be installed and 26 pumps to be upgraded.
2002/03 Progress
There were 19 private pumps installed and 7 upgrades in 2002/03.
Total Implementation
The total number of new groundwater pumps now installed is 80 and 22
pumps upgraded. This has exceeded the target on new pumps by 208%, and
work on upgraded pumps is 59% ahead of the 2003 milestone.
1995

2003
208% Achieved

2003 Milestone

2010

53%

Figure 1.42 Implementation chart for new pumps.

1995

2003
85% Achieved

2003 Milestone

2010
Target End

53%

Figure 1.43 Implementation chart for pumps upgraded.

Survey Results
The landholder survey indicated that 13% of landholdings pumped shallow
groundwater in 2002/03.

Irrigation Training Program
Target
A representative of all holdings (commercial & non commercial) will have
completed the Irrigation Training Program by March 2006.
2002/03 Progress
A total of 67 Berriquin landholders attended the ITP course in 2002/03
representing 109 landholdings.
Total Implementation
As of June 30, 2003, landholders representing 1015 landholdings have
attended ITP courses in the Berriquin District. This is equivalent to 68% of
the target, 15% behind the 2003 milestone.
1995

2003
68% Achieved

2003 Milestone

80%

Figure 1.44 Irrigation Training Program implementation chart

Landforming & Topsoiling
Target
All landholdings will have achieved optimal levels of landforming with topsoiling by 2010.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that landholders invested $4.6 million in
landforming during 2002/03. The total area landformed has increased by
7,670ha to 175,970ha landformed since 1995.
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2006
Target End

Alternative Irrigation & Water Saving Technologies
Target
Alternative irrigation and water saving technologies will be encouraged
where environmentally and economically desirable.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that 7% of landholdings utilised automatic
irrigation methods and 6% undertook irrigation scheduling, with 2.4% of the
irrigated area with overhead irrigation.

Biodiversity
Target
Vegetation incentives or targets were not originally part of the Berriquin
LWMP. Murray Catchment Blueprint targets have recently been adopted and
will be formally endorsed as part of the mid term review scheduled for 2004.
Incentives for vegetation projects were introduced in January 2003, following
the release of the vegetation strategy. Prior to this Greening Australia
provided incentives.
2002/03 Progress
Three incentives were paid for revegetation of 28.8ha of riparian zone, and
26ha of remnant vegetation protection.
Survey Results
Landholders invested $592,000 in tree and saltbush plantings, $285,000 in
maintenance associated with revegetation and $159,700 in fencing native
vegetation areas in 2002/03.

Irrigation of Summer Pastures
Target
Best management practices for summer pasture are to be promoted.
2002/03 Progress
No incentives available.
Survey Results
Of landholdings surveyed, 8.4% irrigated their summer pasture after the 15th
of April. Of these landholdings, 15.5% irrigated after 1st May 2003.
Approximately $1.03 million was invested in upgrading summer pastures in
2002/03.

Perennial Species in Annual Pastures
Target
Farmers are to introduce perennial pasture species into existing pastures
within 15 years.

Survey Results
Of landholdings surveyed, 16% incorporated perennial species into their
pastures during 2002/03, over an area of 4,200ha. Approximately $426,400
was invested in incorporating perennial species into irrigated annual pastures
during 2002/03.
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2002/03 Progress
No incentives available.

Sealing the Channel System
Target
By 2005, sealing the top 27 seepage sites will occur subject to detailed
investigations on a site by site basis.
2002/03 Progress
Murray Irrigation is continuing to undertake investigations at key sites to
determine what sealing works are appropriate. In addition, Murray Irrigation
continues to be involved with a major seepage investigation, involving the
MDBC, ANCID and several other irrigation authorities (refer to channel
sealing - section 4.5).

Tree planning at identified seepage sites
Target
By 2010, tree plantings and establishing lucerne will take place adjacent to 54
minor identified seepage sites.
2002/03 Progress
Identified seepage sites have been planted, with a total of $113,919.64 being
spent on fencing and trees.
Survey Results
The landholder survey indicated that 2% of landholders established a lucerne
plantation along a district supply channel during 2002/03. This involved an
investment of $42,100.

Conservation farming
Target
Encourage the adoption of conservation farming techniques.
2002/03 Progress
No incentives available.
Survey Results
The landholdings surveyed indicated that approximately 72% of respondents
practiced conservation farming techniques.
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5.2.3.

Denimein LWMP
Denimein LWMP implementation commenced in October 1996. It covers an
area of 53,809ha, and comprises 190 holdings. In total there are 138
commercial holdings (holdings greater than 50ha) on which the targets are
based.
The Denimein Working Group comprises 11 landholders and two agency
representatives from throughout the district. They make decisions on behalf
of the community regarding the operation and implementation of the
LWMPs.
The following provides a summary of implementation progress in 2002/03.

5.2.3.1. Summary of Progress
Good progress was made by the Denimein community toward
implementation of its plan in 2002/03. Approximately 80% of landholders
have been directly involved with the LWMP through an incentive, or via
participation in one of the education activities.
The enthusiasm to undertake on farm drainage works in 2002/03 was
pleasing. During the year 23 landholders completed some form of drainage
works while construction of storage dams was completed on four
landholdings. Since 1996, drainage works have been completed on 65
landholdings in Denimein.
Uptake of farm planning by the Denimein community is progressing
extremely well. Throughout the year several grid surveys were finalised, with
the majority of these landholders going on to implement major drainage
works.
Table 1.38 summarises the number of incentives paid to Denimein
landholders in 2002/03. The distribution of this activity across the district is
shown in Figures 1.47 and 1.50.
Table 1.38 Incentives uptake 2002/03
Incentive type
Farm planning
Drainage reuse and storage
works
Perennial pastures
Regeneration
Revegetation
Groundwater pumping

No. of holdings
2002/03
22
23
1 (180ha)
6 (22ha)
3 (6ha)
6 ( 936 ML)

Total
No.
Landholdings
since 1996
74 complete, and 31 Grid
surveyed 2
31 complete and 34 drainage
reuse system only.
25 (1557ha)
12 (67ha)
16 (42ha)
7 (5,086ML)

5.2.3.2. Education
The education program for 2002/03 involved a range of co-ordinated
activities, accompanied by a significant component of one-on-one discussions
with individual landholders.

denimein

After seven years of implementation, the Denimein Working Group has
recognised that landholders require more guidance in the uptake of LWMP
works. The one-on-one approach has allowed the implementation officer to
encourage best management practices to match individual farm needs.

2

Last year’s total for farm plan achievement was not correct as it included 5
holdings that had only purchased an aerial photo. Last year overall total for
farm plans should have been 98 holdings not 103.
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Every three months the Denimein newsletter is published. This newsletter
covers all aspects of the LWMP. Numerous media articles are also published
in regards to LWMP activities.
A number of ITP courses ran throughout the year in Berriquin, covering a
range of topics from soil, plants, irrigation and vegetation issues. One
landholder from the Denimein district attended the ITP course.
Vegetation management education has occurred in conjunction with the NSW
Murray Wetlands Watering Trial. Landholders who applied to be involved in
this project were targeted to carry out further vegetation enhancement of the
site. One-on-one discussions with landholders have resulted in the fencing of
some sites and direct seeding activities.
A high level of co-ordination and co-operation is maintained with NSW
Agriculture, Greening Australia, the DIPNR, Wetland Working Group and
private organisations in the delivery of the education program.
5.2.3.3. Implementation Progress

Farm Plans
Target
80% of commercial holdings to have completed an appropriate level of farm
plan by 2006, 95% by 2011.
2002/03 Progress
There were 22 landholdings that accessed farm planning incentives in
2002/03.
Total Implementation
As of June 30, 2003, 74 landholdings have a completed farm plan. 105
landholdings have accessed a farm plan incentive (Figure 1.47), of which 31
landholdings are at the grid survey stage. The number of completed farm
plans is equivalent to 67% of the 2006 farm plan target, 16% behind the
required 2003 milestone. The 2011 farm plan target is 56% achieved, 6%
ahead of the required 2003 milestone.
1996

2003
67% Achieved

2003 Milestone

2006
Target End

80%

Figure 1.45 Implementation Chart for Farm Planning by 2006

1996

2003
56% Achieved

2003 Milestone

53%

Figure 1.46 Implementation Chart for Farm Planning by 2011

Survey Results
The landholder survey indicated that 90% of landholdings had completed a
farm plan, 24% of which had undertaken farm planning in 2002/03.
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2011
Target End

Denimein Farm Planning
Murray Irrigation Limited
A.C.N. 067 197 933

N

5

Holdings accessed farm plan incentive

0

5 Kilometres

Figure 1.47 Total Denimein District landholdings that have received an incentive
for farm planning since commencement.

Drainage and Recycling
Target
70% of commercial holdings to have implemented drainage reuse and storage
systems by 2006, 95% by 2011.
2002/03 Progress
There were 24 landholdings that undertook drainage and reuse work in
2002/03.
Total Implementation
As of June 30, 2003, 31 landholdings have completed drainage reuse and
storage works. An additional 34 are partly completed taking the total
landholdings that have accessed funds for drainage, reuse and storage works
to 65 (Figure 1.50). The number of completed drainage, reuse and storage
systems is equivalent to 37% of the 2006 target, 60% behind the required
2003 milestone. The 2011 drainage, reuse and storage target is 24% achieved,
56% behind the required 2003 milestone.
1996

2003
37% Achieved

2003 Milestone

2006
Target End

80%

1996

2003
24% Achieved

2003 Milestone

2011
Target End

53%

Figure 1.49 Implementation Chart for Drainage Reuse Construction by 2011
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denimein

Figure 1.48 Implementation Chart for Drainage Reuse Construction by 2006

Survey Results
The landholder survey indicated that 68% of farms have reuse facilities and
that these systems service 74% of the irrigated area. Landholders invested
$1.1 million on drainage reuse construction and $325,865 on operation and
maintenance of these systems in 2002/03.

Denimein Drainage Reuse
Murray Irrigation Limited
A .C.N. 067 197 933

N

Holdings With Reuse Systems

5

0

5 Kilometres

Figure 1.50 Total Denimein District landholders that have received an incentive
for Drainage Reuse Construction since commencement.

Revegetation
Target
800 ha of land to be revegetated – 560 ha by 2006, 800 ha by 2011.
2002/03 Progress
Three landholdings received support for revegetating in 2002/03, totalling
6ha.
Total Implementation
As of June 30, 2003, 42ha had been revegetated across the Denimein LWMP
area on 16 landholdings. The number of hectares revegetated is equivalent to
8% of the 2006 target, 91% behind on the required 2003 milestone. The 2011
revegetatation target is 5% achieved, 90% behind the required 2003
milestone.
1996

2003

8% Achieved
2003 Milestone

2006
Target End

91%

Figure 1.51 Implementation Chart for Revegetation by 2006

1996

2003
5% Achieved

2003 Milestone

53%

Figure 1.52 Implementation Chart for Revegetation by 2011
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2011
Target End

Survey Results
The landholder survey indicated that $153,200 was invested in trees and
saltbush in 2002/03 on 97ha.

Regeneration
Target
1,800ha of existing remnant vegetation to be managed appropriately by 2011.
2002/03 Progress
Six landholdings were fenced for remnant vegetation, with a total area of
22ha in 2002/03.
Total Implementation
As of June 30, 2003, 67ha across 12 landholdings had been fenced in the
Denimein LWMP area. The number of hectares managed is equivalent to 4%
of the target, 93% behind the required 2003 milestone.
1996

2003
4% Achieved

2003 Milestone

2011
Target End

53%

Figure 1.53 Regeneration Implementation Chart

Survey Results
The landholder survey indicated that 582ha were managed for natural
regeneration during 2002/03, at a cost of $82,200.

Dryland Pasture
Target
5,900 ha (or 18%) of unimproved dryland pasture to incorporate perennials or
be managed to maintain a perennial mix by 2011.
2002/03 Progress
One holding incorporated perennials 2002/03, totalling 180ha.
Total Implementation
As of June 30, 2003, 1,737ha of perennials had been planted in the Denimein
LWMP area. The number of hectares to incorporate perennials is equivalent
to 29% of the target, 45% behind the required 2003 milestone.
1996

2003
29% Achieved

2003 Milestone

2011
Target End

53%

Figure 1.54 Dryland Pasture Implementation Chart

denimein

Survey Results
The landholder survey indicated that approximately 1,700ha of annual
pasture had a perennial component established during 2002/03, of which
115ha was dryland. Total investment was $174,500.

Farm Forestry
Target
Establish 300ha of commercial farm forestry by 2011.
2002/03 Progress
No holdings received an incentive to complete farm forestry works in
2002/03.
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Total Implementation
As of June 30, 2003, 13.5 ha of farm forestry had been established in the
Denimein LWMP area. The number of hectares of established farm forestry
is equivalent to 5% of the target, 92% behind on the required 2003 milestone.
1996

2003

2011
Target End

5% Achieved
2003 Milestone

53%

Figure 1.55 Farm Forestry Implementation Chart

Survey Results
The landholder survey indicated that no commercial farm forestry was
established during 2002/03.

Ground Water Pumps
Target 1
Upgrade 10 existing shallow bores by 2001. Maintain pumping of these bores
annually.
2002/03 Progress
There were no existing shallow bores upgraded under the incentive scheme in
2002/03.
Total Implementation
Eight shallow bores have been installed/upgraded in the Denimein district.
1996

2001
80% Achieved

Figure 1.56 Groundwater pumps Implementation chart

Target 2
Aim to pump 1,200 ML/year.
2002/03 Progress
Seven Denimein holdings pumped groundwater during 2002/03, with a total
of 936ML pumped.
Total Implementation
As of June 30, 2003, 5086ML of water had been pumped in the Denimein
LWMP area. The number of megalitres pumped is equivalent to 28% of the
target, 25% behind the required 2003 milestone.

Target Water Use
Target 1
90% of landholders to be aware of best irrigation management practices for
all irrigated production by 2006.
2002/03 Progress
No incentive available.
Survey Results
One landholder exceeded the TFWB in 2002/03.
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Target End

Target 2
95% of rice crops to be within maximum water use targets by 2006.
2002/03 Progress
No incentive available.
Survey Results
No landholders exceeded the rice water use target in 2002/03.

Management of Contour Layouts
Target
70% of landholders to adopt correct strategies by 2011, 95% by 2025.
2002/03 Progress
No incentive available.
Survey Results
The landholder survey indicated that 3% of the irrigated area had
implemented a side ditch into the contour layout system.

Irrigated Winter Crops
Target
90% of pre-irrigated crops to adopt the appropriate seasonal strategy by 2001.
2002/03 Progress
No incentive available.
Survey Results
The landholder survey indicated that 28% of irrigated area is landformed
whilst a further 3% of contour layouts have incorporated a side ditch layout.

Summer Pasture/Forage Crops
Target
95% of non-rice summer irrigation enterprises to adopt the correct autumn
watering strategy by 2001.
2002/03 Progress
No incentive available.
Survey Results
The landholder survey indicated that 100% of respondents did not irrigate
their summer pastures after the 15th April, 2003.

Landforming
Target
8,000 ha to be landformed by 2015.
2002/03 Progress
No incentive available.
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Survey Results
The landholder survey indicated that $619,100 was invested in landforming
over an area of 1,032ha. Total area landformed since 1995 is 7,330ha.
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Farm Channel Sealing
Target
Identify areas of significant farm channel seepage and seal as appropriate.
2002/03 Progress
No incentive available.
Survey Results
The landholder survey indicated that no farm channel seepage minimisation
was completed during 2002/03.

Channel Seepage Control
Target 1
Seal economically viable sites by 2001. Quantify seepage more accurately –
and seal additional sites as appropriate.
2002/03 Progress
A channel seepage investigation coordinated by ANCID will provide
information on identification of channel seepage sites, remediation of these
sites and a decision support system for channel seepage. This project
commenced in 1999/00 and will be completed during 2004.
Target 2
Plant trees alongside marginal seepage sites over 30 years.
2002/03 Progress
A total of four sites, identified by the Murray Irrigation Infrastructure
Committee, have been planted with appropriate mixes of trees and shrubs to
utilize any seepage. No plants were planted in 2002/03.

Deep Groundwater Pumping
Target 1
Install 8 deep bores by 2001
2002/03 Progress
The installation of new deep bores is subject to a moratorium imposed by
DIPNR. Accordingly, no work on the installation of deep bores is being
carried out.
Target 2
Once achieved, aim to pump 8,000ML per annum from the deep aquifers
(subject to refinement by DIPNR).
2002/03 Progress
Approximately 6,745ML of water was pumped from existing deep bores in
2002/03. This information is based on landholders figures provided by
DIPNR.

Channel Escapes and Box Creek Upgrade
Target 1
Identify the requirements for upgrading the escape system by 2001.
2002/03 Progress
Six escape upgrades to be incorporated into surface drainage have been
identified. The Box creek concept design project was completed in 2002 with
a list of preferred water quality and vegetation options identified in
consultation with the Denimein and Berriquin community. Flooding or
design outcomes were however inconclusive due to a lack of detailed survey
information. Further hydraulic modelling is currently being undertaken using
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recently received digital elevation model data. Design work is expected to be
finalised in 2003/04.
Target 2
Construction based on these outcomes to be completed by 2006.
2002/03 Progress
The Dahwilly Escape #3 was the only escape completed in 2002/03. Six other
escape structures have been identified for upgrade and incorporated into the
engineering works program for construction by 2006.

Management Packages
Target
90% of all landholders to be aware of the basic best management practice
principles for crop/pasture production by 2006.

denimein

Survey Results
The landholder survey indicated that 21% of respondents undertake regular
soil testing, and 47% actively participate in and use crop management
programs.
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5.2.4.

Cadell LWMP
Cadell LWMP implementation commenced in November 1995. The LWMP
area covers the Deniboota Irrigation District (operated by Murray Irrigation),
a number of smaller private irrigation districts and the neighbouring dryland
area, known as East Cadell. The Cadell LWMP area comprises 299,090ha
with 996 landholdings, 79% (785) of these holdings are commercial (greater
than 50ha in size).
The Cadell LWMP has joint implementation authorities, Murray Shire
Council and Murray Irrigation. In 1996/97, Murray Shire Council formally
contracted Murray Irrigation as its agent to implement the East Cadell
component of the LWMP (Figure 1.57). In this role Murray Irrigation reports
to a formal committee of the council.
The Cadell Working Group comprises four community representatives, each
from Deniboota and East Cadell, representatives from Murray Irrigation as
well as various other agencies. This committee has assisted the two
implementation authorities in determining specific priority actions and
ongoing community consultation.

Cadell LWMP showing
Deniboota Irrigation area
Murray Irrigation Limited
A.C.N. 067 197 933
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Figure 1.57 Map of East Cadell and Deniboota.
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5.2.4.1. Summary of Progress
Landholder adoption of LWMP incentives has increased steadily since
commencement of implementation in 1996. Since this time 397 Cadell
landholdings (40%) have accessed an LWMP incentive (Figure 1.58).
Cadell landholders have made significant progress towards meeting the
implementation targets established in 1995. A total of 75% of the area is
owned by landholders who have been accredited with a Cadell Card and 25%
of commercial holdings (landholdings larger than 50ha) have completed farm
plans. More than 22% of commercial holdings have installed an irrigation
reuse system.
The Cadell LWMP has also made significant progress towards meeting the
vegetation targets. Landholders have established or protected 18,865ha of
perennial vegetation (including perennial pasture) in Cadell since 1996.

Cadell Incentives Uptake
Murray Irrigation Limited
A .C.N. 067 197 933

N

Holding accessing incentives

5

0

5 Kilometres

cadell

Figure 1.58 Total Landholdings that have accessed a Cadell LWMP Incentive
since commencement.
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5.2.4.2. Education
The Cadell LWMP education program has two components; the Cadell Card
and community education and training activities.
Accreditation for the Cadell Card requires a landholder to complete an
awareness test and submit a farm map identifying soil types, remnant
vegetation areas, waterlogged and saline areas and current and proposed
irrigation layouts. This is a prerequisite for receiving financial incentives
from the LWMP. As of June 30, 2003, 604 (77%) holdings had received their
Cadell Card accreditation. These landholdings cover 223,655ha or 75% of the
LWMP area (Figure 1.59). The landholder accreditation process has provided
an opportunity to improve individual landholder awareness and
understanding through direct contact with education staff.

Farms With
Cadell Cards

Murray Irrigation Limited
A .C.N. 067 197 933

N

Cadell Cards

5

0

5 Kilometres

Figure 1.59 Total Landholdings with a Cadell Card
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The second component of the education program is less formal and has been
carried out by Murray Irrigation with support from private and industry
consultants and NSW Agriculture.
Activities conducted in 2002/03 included;
 Two field days covering alternative irrigation practices, farm drainage
and recycling, perennial vegetation (saltbush) establishment and native
vegetation protection.
 Four community newsletters.
 Numerous media releases in local and regional newspapers.
 Irrigation training program subsidy for local irrigators.
 Landholder participation in the Murray Irrigated Farming Competition.
5.2.4.3. Implementation Progress
Farm Plans
Target 1
By 2001, 95% of landholdings (commercial & noncommercial) will have
completed a Farm Development Plan (Cadell Card).
2002/03 Progress
The Cadell Card target was not met by 2001, therefore implementation is
continuing. In 2002/03, there were 34 Farm Development Plans (Cadell
Card) completed.
Total Implementation
As of June 30, 2003, 604 landholdings had received their Cadell Card
accreditation. The number accredited is equivalent to 61% of the 2001 target.
1995

2001

2003
Implementation Continuing

61% Achieved
Figure 1.60 Cadell Card Implementation Chart

Target 2
By 2010, 90% of landholdings (commercial) will have produced a farm plan
to ensure a high degree of control over water flow within the farm boundary.
2002/03 Progress
There were 83 farm plans completed in 2002/03.
Total Implementation
As of June 30, 2003, 219 landholdings have completed a farm plan. 274
holdings have accessed a farm plan incentive of which 51 landholdings are at
the grid survey stage. The number of completed farm plans is equivalent to
31% of the farm plan target, 42% behind the required 2003 milestone.
1995

2003
31% Achieved

2003 Milestone

2010
Target End

53%

Figure 1.61 Farm Plan Implementation Chart

cadell

Survey Results
The landholder survey indicated that 80% of landholdings had completed a
farm plan, with 13% of landholders undertaking farm planning in 2002/03.
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Drainage Reuse Construction
Target
By 2010, 90% of landholdings (commercial) will have implemented
recycling and drainage works including a minimum storage of 11ML per
100ha of irrigated land where soil types permit.
2002/03 Progress
There were 18 drainage reuse and storage systems completed in 2002/03.
Incentives were provided for the construction of a farm drainage reuse system
on 52 landholdings during 2002/03.
Total Implementation
As of June 30, 2003, 102 landholdings have a fully completed drainage reuse
and storage system (including a storage dam). Incentives to construct a
drainage reuse system have been provided for 183 landholdings with
construction started but not completed on 81 of those landholdings. The
number of completed drainage, reuse and storage systems is equivalent to
14% of the target, 73% behind the required 2003 milestone.
1995

2003
14% Achieved

2003 Milestone

53%

Figure 1.62 Implementation chart for drainage reuse construction

Survey Results
The landholder survey indicated that 47% of landholdings had a drainage
reuse facility. The landholder survey also indicated that $2.4 million was
invested in drainage reuse and storage in 2002/03 and $368,100 was spent on
drainage reuse operation and maintenance.

Establishing Perennial Vegetation
The Cadell LWMP area has a significant component of low intensity
irrigation and dryland areas. Therefore the protection and establishment of
perennial vegetation (native trees, shrubs, lucerne and saltbush) is an
important part of recharge control in the area.
The following are original targets set by the Cadell LWMP, which may need
to be modified to suit more recently developed vegetation targets as part of
the Murray Catchment Blueprint.
Target 1
 By 2010, 8,445ha of irrigated annual pasture will be converted to
annual/perennial pasture.
 By 2010, 50,420ha of land dedicated to growing sub-clover will
incorporate lucerne.
2002/03 Progress
The total area of perennial pasture established in 2002/03 was 2,205ha on 28
landholdings.
Total Implementation
As of June 30, 2003, 17,287ha of perennial pasture has been established on
203 holdings. This is equivalent to 29% of the combined perennial pasture
target, 45% behind on the required 2003 milestone.
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2010
Target End

1995

2003
29% Achieved

2003 Milestone

2010
Target End

53%

Figure 1.63 Establishing Perennial Vegetation Implementation Chart

Survey Results
The landholder survey indicated that 9,285ha of perennial pasture was
established on 15% of landholdings across the Cadell area in 2002/03, at a
cost of $954,300.
Target 2
 By 2010, 6,000ha (or 400ha per year) of native trees will be planted as
an economic and environmental farm option for woodlots and/or trees
along farm channels.
 Plant 4,000ha of saltbush or salt tolerant native trees by 2025, as green
pumps.
2002/03 Progress
In 2002/03, 20 landholdings received incentives to establish native vegetation
on 103ha.
Total Implementation
As of June 30, 2003, 614ha of native vegetation had been established on 130
landholdings. As implementation of the two targets has been combined and
there are two different time frames, calculation of progress against targets is
not possible.
Survey Results
The landholder survey indicated that:
 245ha of trees/shrubs were planted in 2002/03 at a cost of $332,200
 No trees were established along farm channel seepage areas during
2002/03
 38ha of saltbush were planted in 2002/03 at a cost of $8,900
 The total area of saltbush planted since 1996/97 is 25,596ha at a cost to
landholders of $1,063,200.
Target 3
Identify where saltbush or salt tolerant native trees will be beneficial or of
maximum advantage.
2002/03 Progress
Murray Irrigation is undertaking an area at risk of salinity investigation as
part of the benchmarking requirements.
Target 4
By 2010, 90% of significant remnant vegetation areas will be protected and
managed.
2002/03 Progress
The total area of native vegetation fenced in 2002/03 was 336ha, with 16
landholdings receiving incentives for these works. Although vegetation has
been mapped across the region, surveying has not yet been conducted to
determine areas of ‘significant’ remnant vegetation. Therefore, determining
progress against the target is not possible at this stage.
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Total Implementation
As of June 30, 2003, more than 964ha of native vegetation has been fenced
on 116 landholdings.
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Survey Results
The landholder survey indicated that 128ha of remnant vegetation was fenced
to allow protection and management at a cost of $91,100. The total area of
remnant vegetation protected since 1996/97 is 6,665ha at a cost of $597,600.

Soil Management
Target 1
By 2010, 50% of landholdings will implement conservation farming
techniques such as minimum tillage or direct drilling.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that 70% of landholders used conservation
tillage techniques during 2002/03.
Target 2
By 2010, 90% of landholdings will place rice fallow into crop to decrease
accessions to the watertable subject to appropriate management techniques
being developed via industry research.
2002/03 Progress
No incentives available. CSIRO is currently undertaking research into
appropriate cropping systems immediately following rice.
Survey Results
The landholder survey indicated that 5% of rice growers direct drilled a
winter crop into 2,947ha of rice stubble from the 2001/02 crop, and 921ha for
the 2002/03 crop was direct drilled.

Irrigation Management
Target 1
By 2005, 95% of landholdings will be aware of crop and pasture water usage
and the importance of paddock selection for irrigation.
2002/03 Progress
A series of education activities were conducted in 2002/03 to improve
landholder awareness. See section 5.2.4.2 for further details.
Target 2
By 2004, a target for water use will be developed for crops and pastures other
than rice.
2002/03 Progress
CSIRO is currently undertaking research involving crop water use and the
level of groundwater accessions for each major crop type.
Target 3
Farm water use monitored annually.
2002/03 Progress
Farm water use is currently monitored annually via metered inlets and the
Murray Irrigation Water Ordering service, recording six different
crop/pasture types. Information is also collected on the water usage of
licensed deep aquifer bores.
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Irrigation of Annual Pastures
Target
Irrigation of annual pastures after the 1st May to be discouraged.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that less than 4% of landholders irrigated
winter pastures after 1st May.

Irrigation of Cereal Crops
Target
By 2005, 90% of landholdings on which pre-irrigation for winter crops is
carried out, complete pre-irrigating by mid March on contour layouts and the
1st May on lasered country.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated 14% of landholders pre-irrigated winter
crops. There were approximately 7.70ha pre-irrigated in 2002/03, compared
to 22,200ha in 2001/02.

Irrigation of Summer Pastures
Target 1
By 2005, 10% (320ha) of existing summer pastures will be incorporated with
perennial species of lucerne or phalaris.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that approximately 46ha of summer pasture
with a perennial plant component were established in 2002/03.
Target 2
Irrigation of summer pastures after 1st May be discouraged.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that only 2% of respondents irrigated
summer pasture after 15th April, 2003.

Irrigation Scheduling
Target
By 2010, 31,500ha of irrigated land will have irrigation scheduling practices
(e.g. daily evaporation figures or moisture probes, in particular annual
pastures, lucerne and summer crops.)

cadell

2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that 6% of farmers were adopting irrigation
scheduling techniques equating to 6,048ha across the district. This compares
with 2% using irrigation scheduling in 1997/98 (6,072ha), 5% in 1998/99
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(15,338ha), 3% (8,042ha) in 1999/00, 9% in 2000/01 (5,090ha) and 7% in
2001/02 (7,448ha).

Infrastructure
Target 1
By 2005, culverts/syphons will be installed in 95% of obstructions to
watercourses, (e.g. channels, roads, banks).
2002/03 Progress
Steady progress was made on the Cadell Surface Drainage program during
2002/03. Murphy’s Timber Stage 2 has now been surveyed and is currently
being designed. For further information see section 5.2.6.
Target 2
By 2005, 90% of landholdings will use the correct maintenance procedures
for farm channels to ensure flow rates are not restricted by the build up of
weeds or sediments.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that 39% of landholders undertook channel
maintenance during 2002/03 at a cost of $929,700.

Landforming
Target
By 2010, an additional 30,000ha will be landformed to minimise
waterlogging and reduce accessions.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that landholders invested $2.85 million on
landforming in 2002/03. This equated to approximately 4,758ha. The total
landformed area increased to 36,300ha since 1995.

Contour and Bordercheck Irrigation Layouts
Target 1
By 2010, 90% of landholdings will use contour layouts only on impermeable
soil types for rice production.
2002/03 Progress
Murray Irrigation’s Rice Growing Policy requires the use of EM31 surveying
and proof drilling of all previously untested rice ground, and rice ground
where water is supplied from sources other than Murray Irrigation.
Survey Results
The landholder survey indicated that 2% of landholders had undertaken an
EM31 survey during 2002/03. Approximately 640ha were surveyed, at a cost
of $16,600.
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Target 2
By 2010, 90% of contour layouts on soil not suitable for rice production will
be converted to border check.
2002/03 Progress
Murray Irrigation requires landholders to retest soils where the rice crop has
exceeded the target water use limit. In 2002/03, no rice growers exceeded the
rice water use target in Cadell.

Rice Water Use
Target 1
100% of landholdings will meet the annual total rice water usage figure.
2002/03 Progress
No landholders exceeded the crop water use target in 2002/03 (Section 5.1.4).
However, due to the drought and overall difficult farm economic conditions
experienced by landholders there were only 483ha of rice grown in Cadell
during 2002/03.
Target 2
All unsuitable rice ground will be removed from production as it is identified.
2002/03 Progress
Murray Irrigation’s Rice Soil Policy requires the identification via EM31
survey and proof drilling of all previously untested rice ground, rice ground
where water is supplied from sources other than Murray Irrigation and land
where the annual rice water use target has been exceeded.

Alternative Farming Practices
Target 1
By 2005, 50% of landholdings will be well informed with information on
marketing skills and alternative farming operations.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that 3% of landholders were involved in
alternative farming enterprises during 2002/03, ranging from citrus
production to lamb feedlotting.
Target 2
By 2005, 500ha of dryland alternative crops (canola, field peas, lupins and
vetch) will be established.
2002/03 Progress
No incentives available.
Survey Results
The landholder survey indicated that 5,300ha of oilseeds and 970ha of winter
grain legumes were grown in 2002/03.

Groundwater Pumping
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Target 1
By 2001, develop a strategy for groundwater pumping and commence the
implementation of the strategy for research and development purposes.
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Target 2
By 2004, complete the research and development for groundwater pumping.
Total Implementation
A groundwater pumping investigation program was undertaken in 1999/00 to
identify the cause of groundwater recharge in areas with significant
watertable rise. This study was finalised in 2000/01 however there were no
significant conclusions drawn as to the cause of this watertable rise. Further
investigations on groundwater rise in the Green Gully area were undertaken
in 2002/03.

Identification and Management of Areas Most at Risk
of Salinisation
Target 1
By 2001, identify areas at risk of salinisation and provide information to
landholders regarding water discharge in Cadell.
2002/03 Progress
Murray Irrigation is undertaking an area at risk of salinity investigation as
part of the benchmarking requirements.
Target 2
By 2002, develop and distribute a management plan to those landholders
whose land is at greatest risk of becoming saline.
2002/03 Progress
As part of the Cadell LWMP education program, those landholders at risk of
salinity will be identified and encouraged to adopt the best management
practices recommended to overcome salinity.

Sealing the Channel System
Target
By 2003, Murray Irrigation will seal the economically viable sites.
2002/03 Progress
The company is continuing to undertake investigations at key sites to
determine what sealing works are appropriate. In 2002/03, no major seepage
sites were sealed in Cadell.

Tree Plantings at Identified Seepage Sites
Target
By 2005, plant trees alongside other identified seepage sites.
2002/03 Progress
No trees were planted by Murray Irrigation along supply channels during
2002/03.
Survey Results
The landholder survey indicated that no landholders established a tree
plantation along a district supply channel during 2002/03.
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5.2.5.

Wakool LWMP
Wakool LWMP implementation commenced in January 1996. It covers an
area of 210,694ha and comprises 381 holdings with 356 commercial holdings
(holdings greater than 50ha).
The Wakool LWMP Working Group provides much of the ongoing direction
and initiative for the Wakool LWMP. The group is comprised of 18
landholder representatives, with representation from Murray Irrigation,
DIPNR and NSW Agriculture.

5.2.5.1. Summary of Progress
Despite drought and overall difficult farm economic conditions, continued
implementation progress has occurred during 2002/03. Compared to 2001/02,
there has been a decrease in the number of holdings taking up incentives for
farm planning and drainage recycling, while there has been an increase in
vegetation incentives uptake (Table 1.39)
Table 1.39 Summary of key LWMP incentives accessed for Wakool (2002/03)
Incentive
Farm Planning
Drainage Reuse & Storage Construction
Protecting Native Vegetation
Revegetation (Inc. perennial veg)
Revegetate Saline Land

Number of Holdings
2001/02
2002/03
79
48
46
35
4
10
5
6
3
4

5.2.5.2. Education
A range of education activities were conducted within the Wakool LWMP
during 2002/03. The major component of landholder education remains oneon-one informal meetings. Approximately 200 informal landholder meetings
were held during this period. Other more formal aspects of the Wakool
LWMP education program were presented through field days, bus tours and
presentations. The following outlines education activities conducted in the
Wakool LWMP area during 2002/03:
Tours & Presentations on Salinity Management:
Deniliquin North Primary School students, Wagga TAFE Year 11 students,
Ballarat College Year 10 students, Barham High School Year 10 students (2
tours), Chinese delegation, Berriquin LWMP working group and State
Forests NSW.
Vegetation Activities:
Presentation to Moulamein Primary School on how to grow native plants.
Field Days:
Saltbush field day, irrigated farm competition field day, drip irrigation field
day, centre pivot field day and aquaculture research centre open day. An
“Opportunities During Tough Times” workshop was also held to help address
the impacts of drought.

wakool

Four LWMP newsletters were produced and circulated to landholders. The
Irrigation Training Program was attended by 26 landholders.
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5.2.5.3. Wakool LWMP Implementation Progress

Farm Plans
Target 1
Currently, the Wakool LWMP has no specific target for farm planning.
Informally, the working group aims to have 95% of commercial landholdings
with a completed farm plan by 2010.
2002/03 Progress
A total of 48 landholdings accessed farm planning incentives during 2002/03.
Total Implementation
As of June 30, 2003, 140 landholdings have completed a farm plan. 218
landholdings have accessed a farm plan incentive of which 78 landholdings
are still at the grid survey stage. The number of completed farm plans is
equivalent to 41% of the farm plan target, 22% behind the required 2003
milestone.
1995

2003
41% Achieved

2003 Milestone

2010
Target End

53%

Figure 1.64 Farm Plan Implementation Chart

Survey Results
The landholder survey indicated that over 56% of landholdings had
completed a whole farm plan, 32% of which had undertaken farm planning in
2002/03.

Wakool Farm Planning

Murray Irrigation Limited
A.C.N. 067 197 933

N

Holdings W ith Farm Plans

5

0

5

Kilometres

Figure 1.65 Total Landholdings within the Wakool District that have received an
incentive for Farm Planning since commencement.
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Drainage Reuse Construction
Target 1
90% of farms (commercial) will have drainage for most of their irrigated land
by the year 2010. Education will continue to highlight the benefits of
drainage and, combined with the farm assessment, move towards this overall
goal.
2002/03 Progress
A total of 88 landholdings have completed drainage reuse and storage works.
An additional 33 are partly completed taking the total landholdings that have
accessed funds for drainage, reuse and storage works 121 (Figure 1.67). The
number of completed drainage, reuse and storage systems is equivalent to
27% of the 2006 target, 49% behind the required 2003 milestone.
1995

2003

2010
Target End

40% Achieved
2003 Milestone

53%

Figure 1.66 Drainage Reuse Construction Implementation Chart

Survey Results
The results from the annual survey indicate that 87% of landholders have a
drainage reuse system, able to command approximately 73% of the irrigated
area.

Wakool Drainage Reuse

Murray Irrigation Limited
A.C.N. 067 197 933

N

Holdings With Reuse Systems
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Figure 1.67 Total Landholdings within the Wakool District that have received an
incentive for Drainage Reuse Construction since 1996.

wakool

Target 2
90% of farm channels will be designed and maintained correctly by 2010.
80% of leaking on farm channel sites will be sealed by 2005. Landholders
have the responsibility of upgrading and maintaining their on-farm supply
system.
2002/03 Progress
No incentives available.

Murray Irrigation Limited

Compliance & Environment Report 2002/03

Page 133

Survey Results
The annual survey indicated that 55% of landholders undertook on-farm
channel maintenance in 2002/03 at a cost of $495,400.

Establishing Vegetation
The vegetation strategy for the Murray LWMPs has been completed and
implementation has begun. Vegetation management and establishment is an
integral component of the Wakool LWMP and a range of initiatives are
available. The vegetation program has become more active since the annual
review, which took place during 1999/00.
The following are original targets set by the Wakool LWMP, which may
need to be modified to suit more recently developed vegetation targets,
developed as part of the Murray Catchment Blueprint.
Target 1
100ha of remnant vegetation to be protected and managed appropriately per
year.
2002/03 Progress
A total of 546.5ha of native vegetation was protected and enhanced during
2002/03.
Total Implementation
As of June 30, 2003, a total of 13 holdings received an incentive for
protecting and enhancing native vegetation with a total area of 705.1ha. This
is 47% of the total remnant vegetation target, 12% behind on the required
2003 milestone (Figure 1.68).
1995

2003
47% Achieved

2003 Milestone

2010
Target End

53%

Figure 1.68 Protect Remnant Vegetation Implementation Chart

Survey results
The annual landholder survey indicated that 650ha of remnant vegetation was
protected in 2002/03 at a cost of $69,600.
Target 2
The Wakool LWMP is proposed to establish one irrigated woodlot per year
with an area of 2ha or greater.
2002/03 Progress
No incentives were used to establish irrigated woodlots in the 2002/03
season.
Total Implementation
A total of one irrigated woodlot (4.5ha) has been established using Wakool
LWMP incentives as of June 30, 2003. In terms of area this is equivalent to
15% of the irrigated woodlot target, 72% behind on the required 2003
milestone (Figure 1.69).
1995
15% Achieved
2003 Milestone

2003
53%

Figure 1.69 Establish Irrigated Woodlot Implementation Chart
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2010
Target End

Target 3
It is proposed that 100ha of saline land be re-vegetated by 2005 and a further
100ha by 2010.
2002/03 Progress
A total area of 38.3ha of saline land was re-vegetated in 2002/03. An
additional 13,000 trees (13ha) were planted along the Wakool-Tullakool
evaporation basin easement in winter 2003. This will reduce the risk of
seepage, intercept rainfall, provide habitat for some species and improve the
aesthetic values near these areas.
Total Implementation
A total of 141.3ha of saline land has been re-vegetated in the Wakool LWMP
area as of June 30, 2003. This is equivalent to 141% of the 2005 revegetation target and 71% of the 2010 revegetation target (Figures 1.70 and
1.71 respectively), 32% ahead of the required 2003 milestone. Of this, 99.3ha
are on private land and the remaining 42ha is on land surrounding the
WTSSDS Evaporation Basins.
1995

2003
141% Achieved

2003 Milestone

2005
Target End

80%

Figure 1.70 Implementation Chart for Revegetating Saline Land by 2005

1995

2003
71% Achieved

2003 Milestone

2010
Target End

53%

Figure 1.71 Implementation Chart for Revegetating Saline Land by 2010

Survey results
The annual landholder survey indicates that 25% of landholders with
suspected saline land re-established vegetation in these areas during 2002/03.
Target 4
100ha of deep-rooted perennials to be established per year. This will mainly
cover dryland areas with rising watertables and increased salinity. Areas
along and bordering creeks and depressions will be targeted to help reduce
the impact of run-off and the export of salt to downstream users.
2002/03 Progress
A total area of 22.5ha of perennial vegetation was established in 2002/03
using Wakool LWMP incentives. This year only old man saltbush was
planted as a perennial. Other plants such as dryland lucerne were not
established due to drought conditions.
Total Implementation
As of June 30, 2003, a total area of 191.7ha of deep rooted perennials has
been established. This is equivalent to 13% of the establishment target, 76%
behind on the required 2003 milestone.
2003
13% Achieved
2003 Milestone

2010
Target End

53%

wakool

1995

Figure 1.72 Establish Deep Rooted Perennials Implementation Chart

Survey Results
The annual survey indicated that landholders established 3,153ha of
perennials in their dryland and irrigated pasture in 2002/03 at a cost of
$594,800.
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Wakool Vegetation Protection
Murray Irrigation Limited
A.C.N. 067 197 933
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Figure 1.73 Total Landholders that have accessed vegetation incentives in the
Wakool LWMP area since commencement (note: this combines all types of
vegetation programs).

Target 5
Develop a Vegetation Management Plan for the Wakool LWMP area.
2002/03 Progress
The Regional Vegetation Plan has been finalised and is in the process of
implementation.

Other on-farm practices
Target 1
All landholders are to remove summer pasture systems from contour layouts
by 2010.
2002/03 Progress
No incentives available.
Target 2
All landholders are encouraged to improve internal drainage lines of rice
layouts so that uninterrupted drainage is provided.
2002/03 Progress
No incentives available.
Survey Results
Results from the annual survey indicate that $2.86 million was invested by
landholders to improve their irrigation layouts during 2002/03. A further $5.8
million was invested in landforming during 2002/03.
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Target 3
Murray Irrigation continue to further develop and implement the Total Farm
Water Balance (TFWB) policy as improved information is found.
2002/03 Progress
No incentives available. Murray Irrigation has continued to implement the
TFWB policy and annually reviews water use data. See section 5.1.5 for
detail.
Target 4
Murray Irrigation will establish a series of Australian Height Datum (AHD)
across the district by the year 2005.
2002/03 Progress
No incentives available. The company has completed the series establishment
of Australian Height Datum (AHD) benchmarks across the Wakool LWMP
area.

Structural Adjustment
The Wakool LWMP recognises the need to facilitate adjustment where
necessary to achieve the objectives of the LWMPs. A structural adjustment
program was developed by the Wakool community to facilitate adjustment
where a significant area of land has salinised on individual landholdings, and
to assist the removal of rice from non-suitable areas. It is recognised that the
removal of rice from areas previously approved for rice growing will
adversely affect the viability of these farms, particularly where the area to be
removed is a significant proportion of the available land.
This policy, developed by the Wakool working group and involving
extensive community consultation, was endorsed by the NSW Government in
1997/98. The policy was applied to specific cases on a confidential basis in
1997/98, with negotiations completed in 1998/99.
Target 1
Murray Irrigation is responsible for highlighting the availability of incentives
for rural adjustment schemes through annual newsletters. Cases are dealt with
on an as-needs basis and in confidentiality.
2002/03 Progress
No cases were made to receive structural adjustment packages in 2002/03.
Where appropriate, the LWMP Officer informs landholders of possible
assistance packages.

Subsurface Drainage
Target 1
 Conduct a detailed investigation of the high watertable area (0-2m)
culminating in the identification of priority pumping zones.
 Investigate, design and construct groundwater pumping and disposal
schemes within the priority areas.

wakool

Total Implementation
The Wakool community and Murray Irrigation have identified an area of
6,000ha west of the existing Stage II evaporation basin that has been subject
to a significant watertable rise in recent years. Watertables are within 2m of
the surface and groundwater salinity typically exceeds 50,000EC.
Australian Water Environments (AWE) was contracted to further evaluate the
potential for expansion of groundwater pumping around the Stage II
evaporation basin. When this report was completed a benefit cost analysis of
the scheme was undertaken. The results of this report showed that the current
benefit cost ratio was generally around 0.7 to 1. To be considered economic,
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it is preferred to have a benefit cost ratio of at least 1 to 1. Other options are
being explored which may reduce the overall cost of the proposed scheme,
but still deliver similar watertable control outcomes.
Target 2
Landholders with shallow groundwater of less than 3000EC be encouraged to
fully utilise this water resource.
2002/03 Progress
No incentives were accessed for this program. However, the landholder
survey showed 10 landholders were accessing shallow groundwater, all with
an EC at <1,000EC. Approximately 1,300ML were pumped.
Overall Progress
It is suggested that approximately 15 licensed shallow groundwater pumps
regularly operate in Wakool. An incentive scheme had been proposed last
year, but did not result in high levels of landholder interest. The scheme may
be revisited in 2003/04.

Floodplain Management
Target 1
The Floodplain Management Strategy for Stage 4 to be completed by DIPNR
by 2001.
2002/03 Progress
The fieldwork for the Stage 4 strategy has been completed, signed off and
gazetted. Field investigations are still underway for Stage 1, 2 and 3 of the
floodplain plans, which have an influence in some of the Wakool LWMP
area.
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Case Study:
Aquaculture Update.
There were fish on the barbie near Wakool recently as the first part of
trials to produce fish in saline groundwater came to a conclusion. Staff
from Murray Irrigation offices were among those who had the chance
to taste the results of the fish trials at the Inland Saline Aquaculture
Research Centre.
The project, a joint venture between Murray Irrigation and NSW Fisheries
commenced in June 2001, at the Inland Saline Aquaculture Research Centre,
with trials conducted using marine species Snapper, Mulloway, and Black
Tiger prawns, as well as Silver Perch, which is a salt tolerant freshwater fish.
The objective of the venture is to develop a protocol for
sustainable, commercially viable culture of the marine species
and to promote commercial development of inland saline
aquaculture as a business opportunity for existing and planned
saline groundwater interception schemes.
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“Preliminary results from the trials have been very good, and
have allowed us to pursue research on all of the species” said
Dr Mehdi Doroudi, the scientist in-charge out at the facility.
According to Dr Doroudi, the saline groundwater has proven
suitable for Black Tiger Prawns, Mulloway, and Silver Perch
species, with snapper trials at the facility still underway. Dr
Doroudi said the silver perch proved to grow as well in the
saline environment at the facility as in its native freshwater
environment with results showing the silver perch to be able to
tolerate saline waters up to 10ppt, equivalent to 1/3 of the
salinity present in seawater. He also said that the Mulloway
had been recorded to grow up to 400g in the tank system in
only 10 months.

Snapper

Silver Perch

Mulloway

Tiger Prawns

Research on cold water species such as salmon and rainbow trout have
started this winter with results expected around early November. A semicommercial trial on the black tiger prawns is also expected to commence in
summer due to the positive findings from the preliminary trial, with Kuruma,
a second prawn species, expected to be included into the trial.


Evaporation basins at the WTSSDS
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5.2.6.

Stormwater Escape Construction
Construction of stormwater escape channels is a significant salinity control
component of the Murray LWMPs for the Berriquin and Wakool districts.
Since the commencement of the LWMPs implementation in 1995, a large
proportion of the stormwater escape program has been completed. This
combined with the relatively dry seasons and improved landholder practices,
has assisted in reducing watertable levels. As a result the region is in a much
stronger position to cope with future large stormwater events.
Implementation progress through 2002/03 has been consistent with previous
years. Major works have been undertaken in Berriquin and to a lesser extent
in Cadell, Wakool and Denimein.

5.2.6.1. Berriquin
Good progress was made during 2002/03 in the construction of stormwater
escape channels:
 The Logie Brae stormwater escape channel was completed.
 Logie Brae extensions (14, 14a & 14b) covering 11 holdings and a
distance of 7.68km, have been designed, tendered with construction due
to be completed in late July 2003.
 The Booroobanilly stormwater escape channel covers 80 landholdings
and is more than 80km in length. The Booroobanilly stormwater escape
has been divided into three sections North, Middle and South due to the
large scale of the project. Booroobanilly North and Middle are presently
under construction with supply channel crossings being completed by
August 2003. Booroobanilly Middle is due to be completed in October
2003, and Booroobanilly North in January 2004. Booroobanilly South is
on hold pending funding allocations for the 2003/04 period.
 Negotiations are underway for the implementation of Warragoon Stage
2 and Mundiwa stormwater escape channels. The designs for these
systems are due to commence in August 2003.
 Wollamai North stormwater escape channel is currently being assessed
by the DIPNR under Section 3 of the Crowns Land Act.
 Box Creek stormwater escape. A concept design has been completed
and hydraulic modelling is currently being undertaken to determine
capacity.
 Further drainage basins will be investigated in 2003/04 including
Wunnamurra and Green Swamp basins.
For detail on Berriquin stormwater escape construction see Table 1.40.
Figures 1.74 and 1.75 show holdings with access to formal district drainage
in 2002/03 and pre 1995 respectively.
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Table 1.40 Summary of the Berriquin District Drainage Program as at the 30th of June 2003
Drain

Landholder
Negotiations

Drilling
Survey

&

Design

Environmental
Approval

Construction

Operating

Nth Deniliquin
Drain*
Stage 4
Warragoon
North
Warragoon
Stage II
Back Barooga
Stage 1
Back Barooga
Stage 2
Oddy’s

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

40%

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

Pinelea

9

9

9

9

9

9

DC Lalalty 18

9

9

9

9

9

9

Wollamai East
Wollamai
North
Wollamai West

9

9

9

9

9

9

9

9

9

#

9

9

9

9

9

9

Willeroo

9

9

9

9

9

9

Logie Brae
Logie Brae
Extensions
Booroobanilly
North
Booroobanilly
Middle
Booroobanilly
South
Mundiwa

9

9

9

9

9

9

9

9

9

9

75%

9

9

9

9

10%

9

9

9

9

5%

9

9

9

9

95%

9

10%

GreenSwamp

10%

Wunnamurra
10%
Berrigan Ck
30%
15%
5%
escape
Jerilderie
5%
South
Coree
90%
50%
50%
Box Ck
20%
Escape
Forest Ck
5%
Install
regulators on
9
existing
N/R
N/R
drainage
channels
# Submitted to the Consent Authority for Development Approval
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Jerilderie
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Figure 1.74 Berriquin holdings with access to formal District Drainage 2002/03.
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Figure 1.75 Berriquin holdings with access to formal District Drainage Pre 1995
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5.2.6.2. Cadell
The stormwater escape channel program for the Cadell district involves
enhancing the capability of natural drainage lines to ensure these effectively
drain following stormwater events.
A development proposal for Murphy's Timber Stage II is currently being
prepared for lodgment with the local council for approval. An alteration has
been recently made to the line of the Yaloke Stage 2 drain to ensure all
holdings will drain and not have any long periods of ponding following
rainfall events.
For details on progress in Cadell surface drainage see Table 1.41
Table 1.41 Summary of the Cadell District Drainage Program 1995/96 – 2002/03
Environmental
Approval

Construction

Operational

9

9

9

9

9

9

Landholder
Negotiations

Survey

Yaloke Laterals

50%

9

Yaloke Stage 2

98%

9

9

Yaloke Stage 1

9

9

Drain

Bunnaloo

Design

Re assess
9

9

9

9

Murphy’s Timber
Stage II

99%

9

9

50%

Moira

5%

Barnes

50%

Sth Deniliquin

5.2.6.3. Denimein
The focus of the Denimein LWMP drainage strategy is on farm drainage and
reuse, with the ability to store all irrigation runoff and the first 12mm/ha of
rainfall runoff from the irrigated area on farm. Excess stormwater would then
be disposed off-farm via existing gravity drainage or by pumping into the
Murray Irrigation supply system.
No construction or upgrading works were undertaken in 2002/03.
5.2.6.4. Wakool
The stormwater escape program in Wakool is now winding down, with
construction of the Burraboi stormwater escape channel completed in
2002/03. This system is the last formal drainage system to be constructed in
Wakool. Some areas within the Wakool district however still require
stormwater relief. These areas are not suitable for a formal stormwater escape
system due to terrain, soil type and floodway considerations. Some of these
areas have substandard private drainage systems or are in a floodway. It is
proposed that these properties and private drainage systems in the Wakool
district be upgraded to ensure they meet Murray Irrigation’s EPA and DIPNR
licence requirements. The first of these to be considered by the Wakool
working group is the Bunna private drainage system. Landholders on this
system have met with the working group to consider options and develop
guidelines for the implementation and operations of these private systems.
For details on progress in Wakool surface drainage see Table 1.42
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Table 1.42 Summary of the Wakool District Drainage Program
Landholder
Negotiations

Drilling and Surveying

Design

Construction

Operational

DC 2005 Ext.

9

9

9

9

9

Yallakool No.3

9

9

9

9

9

Burragorima

9

9

9

9

9

Niemur Upgrade

9

9

9

9

9

Burraboi

9

9

9

9

9

Bunna #

90%

Drain

DC 2500 West
Yadchow #
DC 2500 East

9

10%
9

9

9

9

9

9

9

9

35%
9

# Bunna drainage proposal is currently being reassessed in consideration of the
existing private drainage system already in place.
# Yadchow drainage proposal has been reconsidered for alternatives to formal
surface drainage. As with much of the Wakool District the properties in this area are
much larger in size which enables better control of farm drainage and a greater
capacity to store stormwater on farm.
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5.2.7.

Annual Review of Progress
The Murray Review Workshop is an annual consultation event, attended by
Murray Irrigation landholders, staff, funding bodies and government
regulators, which provides an open forum to review the progress of the
LWMPs. The main comments arising from the 2003 Murray Review
Committee Workshop were as follows:
 Plans must continue to address the main threats of rising watertables
and salinity;
 Community enthusiasm and incentive uptake must be maintained. This
is related to certainty of funding;
 Future activity levels and progress towards targets may be reduced by
the drought;
 Recognition of the excellent R&D work being done to support plan
activities;
 External risks were identified that may impact on the implementation of
the plans:
 Living Murray initiative and possible reductions in water
entitlements,
 Future increases in groundwater levels following a return to wetter
years,
 Funding decisions by State and Federal Governments,
 Negative attitudes towards irrigation in the broader community;
 The plans are developed and established, well structured, accountable
and able to substantiate outcomes. They represent best practice in
irrigation management and are recognised nationally and
internationally;
 Whilst the plans will have to compete for funding, they are in a strong
position due to their proven performance and their established structure;
 An important issue raised throughout the workshop is the need for
certainty. A guaranteed rolling three year program of funding would
allow landholders and R&D programs to plan ahead and invest with
certainty.
Suggestions also arising from the workshop included:
 Improving technology and Best Management Practices to be recognised
and included in the plans;
 Need for alignment with Murray Catchment Blueprint;
 Need to implement vegetation strategy;
 The review of analysis and reporting of data in relation to ‘in-kind’
works should be undertaken in 2003/04;
 Budget allocations against plans for all activities should be reviewed.
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Case Study:
LWMP Alternate Irrigation Field Days.
Skyrocketing water prices have created intense interest in water
efficiencies this season and all kinds of spray irrigation have been in
the limelight.
Hundreds of irrigators have turned out at field days hosted across the district
to learn more about the benefits and pitfalls of changing techniques. Field
days were hosted at local properties ‘Coolawarra’ in the Berriquin district,
‘Talkook’ in the Cadell district and ‘Redlands’ in the Wakool District.

Farming at Boomanoomana, Paul Brooks says “lucerne grown under
centre pivots is providing outstanding returns this season”.

More than 80 local irrigators attended the field day held at the
Boomanoomana property ‘Coolawarra’, owned by the Brooks family, who
has been using centre pivots as a means of irrigation for 14 years. The family
own 2024ha spread over four properties, with centre pivots irrigating 688ha
to produce cereals, oilseeds and lucerne.
They still have a significant amount of flood irrigation, which Paul Brooks
says is far more labor intensive than the pivots. At the field day Paul said the
pivots had resulted in water savings of 35 to 40% over five years. He
estimated the lucerne uses about 7ML/ha a year, compared to 10ML under
flood irrigation.
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The precision application of water has resulted in more even crops, and given
him greater control over planting times – there’s no need to pre-irrigate or
wait for rain.
Centre pivots along with lateral spray irrigators were also on show at the field
day held at Norm Triggs property ‘Talkook’ in the Cadell district.
More than 120 farmers attended the day, which was organised through the
Cadell Land and Water Management Plan working group, in conjunction
with NSW Agriculture.
Those at the field day were able to inspect the 3.2km long lateral which was
used to grow barley this year, as well as three centre pivots, which he has
used to grow canola and wheat as winter crops, with corn planted as a
summer crop.
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Lateral spray irrigator at Talkook’.

Norm told those at the field day he was still learning how to make the most of
the spray irrigators. He said soils were very important. The barley crop under
the lateral had shown some unevenness, with water running off areas where
the ground was harder. It was also important to adjust the spray nozzles as
close to the ground as possible, to prevent wind catching the spray.
Overall, Norm said the cost to establish spray irrigation systems was around
$1200 per hectare, however this investment will pay off in the long-term as
you are able to be more precise with your water application and timing
helping to increase and improve production.
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A different form of irrigation was on show at Robert Walkers property
‘Redlands’ in the Wakool district. The property was specially chosen for the
field day for its use of a drip irrigation system. Drip Irrigation is now
becoming more popular in businesses where irrigation is a less intensive
farming operation over larger areas.
‘Redlands’ has a large area dedicated to watermelon and pumpkin growing
under drip conditions. One of the guest speakers on the day, Scott Burger
from Elders VP Barham said the field day attracted people from a wide area,
with many interested to see the latest drip irrigation technology in action.
The field day also included discussions on different types of drip irrigation,
crop types, fertigation, soil types and irrigation scheduling.


Rob Walker with a row of butternut pumpkins irrigated through the
drip system.
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5.3. Groundwater Impact
5.3.1.

Regional Overview
High watertables were first recorded in the western areas of the region during
the 1950s, and again in the mid 1970s. Steady rates of increase in the area
affected by shallow watertables, and the resultant land salinisation, lead to the
development of the Murray LWMPs.
Groundwater management remains the key environmental threat to the
region. High watertables and the salinity associated with them can adversely
affect agricultural production, biodiversity, river health and infrastructure.
Extensive monitoring, research and implementation of best management
practices are being adopted by Murray Irrigation and landholders of the
region to better understand, manage and solve this environmental threat.

5.3.2.

Regional Watertable Levels
Murray Irrigation undertakes biannual monitoring of a network of 1,500
shallow piezometers. This is undertaken in March (during the irrigation
season) and in August (during the normal off-season, prior to refilling of the
supply system).
The results of this regional watertable monitoring are detailed in Tables 1.43
and 1.44 and Figures 1.76 and 1.77.
Table 1.43 Depth to watertable for the Murray LWMP area – March 1995-2003
Year

Depth to watertable (m)
0-2

2-3

3-4

>4

Total area
(ha)

1997

110,636

189,728

147,267

301,571

749,202

1998

32,576

202,748

165,492

348,386

749,202

1999

69,988

197,324

141,400

340,490

749,202

2000

38,684

204,824

147,640

356,955

748,103

2001

75,016

182,668

151,108

387,896

796,688

2002

64,576

183,300

146,472

402,340

796,688

2003

5,132

152,496

183,324

460,055

801,007

Table 1.44 Depth to watertable for the Murray LWMP area – August 1995-2003
Year
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Depth to watertable (m)
0-2

2-3

3-4

>4

Total area
(ha)

1997

84,252

193,488

154,912

316,550

749,202

1998

55,728

194,736

160,032

338,706

749,202

1999

53,604

193,244

144,436

357,918

749,202

2000

21,788

182,920

164,400

378,995

748,103

2001

47,676

189,376

160,024

399,612

796,688

2002

35,988

190,819

151,424

418,457

796,688

2003

14,060

138,456

177,748

470,743

801,007
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Figure 1.76 Murray LWMP area depth to watertable – March 2003
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Figure 1.77 Murray LWMP area depth to watertable - August 2003
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5.3.3.

Change in Regional Watertable Levels
As has been the case over the previous several years, there was a general
decline in the area affected by high (0-2m from soil surface) watertables. The
recorded area of 5,100ha in March 2003 was the lowest since privatisation.
The results indicate a significant fall in the area affected by watertables
within the 0-4m zone for the first time since 1997. The 2002/03 results
indicate a fall of approximately 13% in this 0-4m watertable area when
compared to the previous year. There has been a cumulative reduction of
almost 25% in this 0-4m area between 1997-2003. This is a significant result
– but one which needs to be considered in the context of low rainfall and
irrigation availability. The true test on watertable impacts and long-term
trends will be seen once there is a return to median rainfall patterns and
irrigation availability.
However, whilst there was a general decline in the area of high watertable,
there remain areas where watertables continue to rise – particularly in the far
east of the region. Such areas are a priority for further investigations and
management change. Figure 1.78 highlights the change in watertable depth
from 1995–2003, whilst Figure 1.79 indicates the watertable change over the
preceding 12 month period.

Change in Water Table Levels
Murray Irrigation Limited

July 1995 - August 2003
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Figure 1.78 Murray LWMP area change in watertable levels - 1995-2003

Murray Irrigation Limited

Compliance & Environment Report 2002/03

Page 151

Change in Water Table Levels
Murray Irrigation Limited
A.C.N. 067 197 933

August 2002 - August 2003
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Figure 1.79 Murray LWMP area change in watertable levels - August 2001 –
August 2003

5.3.4.

Trends in Watertable Levels
The medium term changes in depth to watertable for the irrigation and nonirrigation periods are presented in Figure 1.80. Whilst these trends highlight a
significant fall in the area affected by watertables in the 0-2m area, it is
worthy of note that both the 2-3 and 3-4m zones have remained reasonably
static over a period of approximately 10 years. There was a significant fall for
the first time in the 2-3m watertable area during 2002/03, counteracted by a
rise of a similar amount in the 3-4m area. As highlighted in Section 5.3.3,
there was a significant fall overall in the 0-4m area during the 2002/03
period.

Regional Watertable Trend (Summer)
500
450
400

Ha ('000)

350
300
250
200
150
100
50
0
1995

1997

1998

0-2m

1999

2-3m

2000

3-4m

2001

2002

2003

0-4m

Figure 1.80 Summer regional watertable trend (0-2m) – 1995-2003
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Figure 1.81 demonstrates how watertable zones have changed over the period
March 1997-2003. Over that time, there has been a significant movement of
watertables from the 0-2m zone, with similar movements from each of the
zones into lower zones. There has been a nett increase in the areas within the
3-4m and greater than 4m zones. This is to be expected as larger areas have
moved from the shallow watertable zones into the deeper zones.
These figures also confirm that for the first time since privatization, the area
of watertable in the greater than 4m zone is in fact larger than the area in the
0-4m zone.

0-2m WT Area
5,132ha

Current Total

-105,504ha Change

105,504ha
2-3m WT Area
152,496ha

Current Total

-37,232ha Change

142,736ha
3-4m WT Area
183,324ha

Current Total

+36,057ha Change

106,679ha

> 4m WT Area
460,055ha

Current Total

+158,484ha Change

Figure 1.81 Change in depth to watertable area (ha) March 1997-2003
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Whilst these results highlight the continuing need for vigilance of the
watertable situation, it is important to note the current situation compared to
the predicted trends established during the development phase of the Murray
LWMPs. It was predicted that during 2003, approximately 200,000ha of land
would be affected by high watertables if the LWMPs were not implemented.
The actual figure for August 2003 is approximately 14,000ha (Figure 1.82).
Whilst factors beyond the control of the LWMPs (such as rainfall and water
availability) are having a significant impact on this trend of declining
watertables (in particular the 0-2m range), there should be no doubt that
improved company and landholder practices are also contributing to this
downward movement.

Projected and Actual Areas (ha) affected by shallow watertables (0-2m)
350,000

Area Affected (Ha)

300,000
250,000
200,000
150,000
100,000

Without Plan
50,000

With Plan

Year

Figure 1.82 Projected and actual areas (ha) affected by shallow watertables (0-2m)

5.3.5.

Watertable Initiatives
While the trends suggesting a decline in the level of high watertables is
pleasing, there are still many uncertainties in relation to the threat posed by
high watertables and resultant land salinisation.
Murray Irrigation continues to investigate which factors strongly affect
watertable movement. In collaboration with CSIRO Land and Water, several
initiatives have commenced to determine these relationships. Results to date
highlight a strong link between high rainfall years and events, and nett
changes to groundwater storage. In high rainfall years recharge exceeds
discharge, and consequently watertables rise, while the converse is true in
low rainfall years.
In addition, CSIRO has undertaken an investigation into deep leakage rates,
and what influence this may have on the shallow watertable. Initial results
suggest reducing the pressure levels in these deeper aquifer systems (namely
the Calivil and Renmark systems) will enhance leakage from the shallow
(Shepparton aquifer system) watertable, providing significant benefits to
reducing shallow watertable problems. This has important implications to
future management of these aquifer systems, and in the policies which apply
to them. Further work is ongoing to better detail these relationships.
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The further development of SWAGMAN Farm® by CSIRO Land and Water
and Murray Irrigation continued throughout 2002/03. It is intended to provide
access to the model through the Murray Irrigation website in the near future
for landholder use. This program will become an important tool in the further
refinement of on-farm decision making in relation to watertable impacts.
Environmental staff within Murray Irrigation have received detailed training
in the application of the program, and its use will escalate in the Murray
Irrigation area over the coming years.
In addition, there are several research projects currently underway funded by
Murray Irrigation and the Murray Land and Water Management Plans
attempting to address many aspects concerning watertable impacts and
influences (refer Section 4.5).
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5.4. Benchmarks
Benchmarking is an important tool to assist in the review, (and if necessary)
modification of strategies of the Murray LWMPs. This will ensure objectives
are being met and that the LWMPs are responsive to change.
A committee comprising representatives of Murray Irrigation, Murray
LWMPs, DIPNR, NSW Agriculture, NSW EPA and NSW NPWS oversee
the development and implementation of cost effective means to monitor
financial and biophysical performance. Key aspects include indicators of
environmental sustainability and community stability.
The Murray LWMP benchmark committee has identified 13 key benchmark
areas and 20 individual benchmarks to assess environmental performance
over time. The following identifies each benchmark, and documents progress
and performance.
Irrigation supply efficiency is measured in terms of the water delivered on
farm expressed as a percentage of the water diverted. Table 1.45/1.46 show
the annual allocation to the Murray Irrigation area of operation and the
delivery efficiency for the period 1981/82 – 2002/03, defined by:
Supply Efficiency

Water Delivered
Water Diverted

✕

100
1

Table 1.45 Delivery Efficiency of Murray Irrigation Operations 1981/82 – 2002/03

81/82

1,588,529

1,322,681

265,848

Efficiency
(%)
83.3

82/83

1,312,824

951,207

361,617

72.5

83/84

1,450,824

1,174,361

276,139

81.0

84/85

1,831,408

1,503,343

328,065

82.1

85/86

1,591,225

1,292,635

298,590

81.2

86/87

1,448,546

1,161,254

287,292

80.2

87/88

1,792,852

1,414,385

378,467

78.9

88/89

1,256,421

979,886

276,535

78.0

89/90

1,754,489

1,399,848

354,641

79.8

90/91

1,855,098

1,543,795

311,303

83.2

91/92

2,001,190

1,623,216

377,974

81.1

92/93

1,359,314

1,019,932

339,382

75.0

93/94

1,269,336

1,015,469

253,867*

80.0*

94/95

1,565,891

1,298,515

267,367

82.9

95/96

1,511,956

1,291,181

220,775

85.4

96/97

1,761,812

1,471,910

289,902

83.5

97/98

1,381,656

1,045,658

335,998

75.7

98/99

1,468,662

1,167,755

300,887

79.5

Year
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Table 1.46 Table 1.45 continued
Year

Diversions (Ml)

Deliveries (Ml)

Loss (Ml)

Efficiency (%)

99/00

891,127

675,155

215,972

75.80

00/01

1,557,785

1,295,437

262,348

83.20

01/02

1,509,356

1,239,536

270,356

82.10

02/03

529,329

399,740

129,589

75.52

Average

1,485,878

1,194,859

291,042

79.99

Median

1,510,656

1,265,359

288,597

80.56

325,595

286,242

58,324

3.36

Max

2,001,190

1,623,216

378,467

85.40

Min

529,329

399,740

129,589

72.46

Std deviation

*The 1993/94 deliveries and losses are estimates only.

The relationship between annual allocation and delivery efficiency is
presented in Figure 1.83. This highlights the relative consistency of delivery
efficiency for the range of annual allocations received.

5.4.1.

Supply Water Quality
The quality of supply water is measured by DIPNR at the Mulwala Canal
offtake and at Stevens Weir. The Mulwala Canal at Lawson’s Syphon in
Deniliquin is monitored by Murray Irrigation. Murray Irrigation operations
do not influence the quality of this supply water. The variability of the quality
of the supply water is detailed in Figure 1.84 and 1.85 for Stevens Weir and
Figure 1.86 and 1.87 for the Mulwala offtake.
The results of the monitoring conducted during 2002/03 are summarised in
Table 1.47. The results highlight the Edward River and Murray River water
quality in 2002/03 were consistent with levels recorded in previous years.
Mean and median salinity levels at the Mulwala off-take were 44 and 44EC
respectively, whilst mean and median phosphorus levels were 0.034 and
0.033mg/l respectively.
This compares with mean and median salinity levels at Steven’s weir of 50
and 48EC, and mean and median phosphorus levels of 0.028 and 0.03 mg/l
respectively.
Table 1.47 Supply Water Quality
Edward River Escape
(409029) (1)

Mulwala Canal Offtake
(409026) (2)

Edward River at Stevens Weir
(409023) (2)

Salinity
(EC)

Total
Phosphorus
(mg/L)

Salinity
(EC)

Total
Phosphorus
(mg/L)

Salinity
(EC)

Total
Phosphorus
(mg/L)

Range

43 - 49

0.01 - 0.02

43 - 46

0.030 - 0.039

29 - 139

0.021- 0.038

Average

45

0.02

44

0.034

50

0.028

Median

44

0.02

44

0.033

48

0.030

Source: (1) Murray Irrigation (2) DIPNR
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Figure 1.83 Delivery efficiency of Murray Irrigation operations – 1981/82-2002/03
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Figure 1.84 Phosphorus Levels– Stevens Weir 1991 - 2002
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Figure 1.85 Salinity Levels – Stevens Weir 1991 - 2002
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Season

Figure 1.87 Salinity Levels – Mulwala offtake 1991 - 2002

The salinity level of the river system peaks in the late autumn/early winter
each year, related to a period of low river flows at this time.

Compliance & Environment Report 2002/03

7/

1/

7/

1/

7/

1/

7/

1/

7/

1/

7/

1/

7/

1/

7/

1/

02

02

01

01

00

00

99

99

98

98

97

97

96

96

95

95

94

16
/0
7
16 /92
/1
1
16 /92
/0
3
16 /93
/0
7/
16 93
/1
1
16 /93
/0
3
16 /94
/0
7
16 /94
/1
1/
16 94
/0
3
16 /95
/0
7
16 /95
/1
1/
16 95
/0
3
16 /96
/0
7
16 /96
/1
1
16 /96
/0
3
16 /97
/0
7/
16 97
/1
1
16 /97
/0
3
16 /98
/0
7
16 /98
/1
1
16 /98
/0
3
16 /99
/0
7
16 /99
/1
1
16 /99
/0
3
16 /00
/0
7
16 /00
/1
1
16 /00
/0
3
16 /01
/0
7
16 /01
/1
1/
16 01
/0
3
16 /02
/0
7
16 /02
/1
1/
02

Phosphorus (mg/L)
0.080

/0

/0

/0

/0

/0

/0

/0

/0

/0

/0

/0

/0

/0

/0

/0

/0

94

93

93

92

EC (uS/cm)

0.090

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

7/

1/

7/

1/

7/
20

/0

/0

/0

/0

/0
30

16

16

16

16

16

0.100
Phosphorous
Phos 90%
Phos 10%
Phos Median

0.070

0.060

0.050

0.040

0.030

0.020

0.010

0.000

Season

Figure 1.86 Phosphorus Levels – Mulwala off-take 1991 - 2002
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5.4.2.

Farm Water Use Efficiency
Farm water use efficiency influences the potential level of groundwater
accessions and the risk of downstream impacts caused by farm drainage.
Three benchmark areas have been identified to assess farm water use
efficiency.

5.4.2.1. Water Usage on Major Land Use Types
Water delivered from the Murray Irrigation supply system is recorded against
six major landuses by landholders at the time of water ordering. Figure 1.34
(page 86) highlights the shift in water use over the period 1992/93 – 2002/03.
This shift is a reflection of the relative profitability of alternative enterprises,
climate, timing of allocation announcements and the volume of water
available.
The water use for each major landuse is presented in Figures 1.88 to 1.91 for
each of the individual districts for the period 1997/98 – 2001/02. The figures
show similar water use in Deniboota, Denimein and Wakool. A higher
proportion of water is used on perennial pastures and other crops in
Berriquin, reflecting the presence of the dairy industry and greater
diversification.
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Figure 1.88 Change in Water Use (% of Total Used) – Berriquin 1997/98 – 2002/03
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Figure 1.89 Change in Water Use (% of Total Used) – Deniboota 1997/98 – 2002/03
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Figure 1.90 Change in Water Use (% of Total Used) – Denimein 1997/98 – 2002/03
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5.4.2.2. Rice Water Use Efficiency
Rice water use accounted for approximately 3% of the total water used within
the Murray Irrigation area during 2002/03 (Figure 1.92). Rice water use
efficiency is measured as the average water use per hectare expressed as a
percentage of the crop water use requirement (crop evapotranspiration minus
rainfall).
The efficiency of rice crop water use varies considerably. The apparent
efficiency levels above 100% are caused by the lower water use requirement
of short season varieties used on some landholdings, measurement inaccuracy
of water supplied from river pumps and deep bores and the impacts of high
watertable levels in some areas.
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Figure 1.92 Rice Crop Water Use Efficiency 1992/93 – 2002/03
Note: the 2002/03 figures have not been presented in 2002/03 because of some
concerns on Murray Irrigation’s behalf about the accuracy of the wateruse figures.

Rice crop water use efficiency can also be expressed as the tonnage of rice
grown per megalitre of water used. The tonnes of rice grown in the Murray
Irrigation area is based on information from the Ricegrowers’ Co-operative
Limited Grower Services division. This information has been matched to the
volume of water applied to rice as recorded by Murray Irrigation’s water
ordering system to derive a tonnes per megalitre figure for rice production3.
Water from sources other than Murray Irrigation’s water recording system is
included, where water use has been recorded.
Table 1.48 Rice Production (t/ML) 1995/96 – 2002/03
Year

1995/96

1996/97

1997/98

1998/99

1999/00

2000/01

2001/02

2002/03

Tonnes/ML

0.52

0.74

0.77

0.79

0.81

0.86

0.67

1.30

These results indicate a trend of increased water use efficiency of rice
production. This reflects an overall lower water usage relative to the higher
yields recorded.4
3

Water used on rice is also supplied from deep bores and river licences,
which are not controlled by Murray Irrigation.
4
Extreme care should be taken with the use of the 2002/03 rice production
figure. Murray Irrigation believes the wateruse values attributed to rice
production from sources other than Murray Irrigation’s water ordering
records in 2002/03 significantly under-estimates the true amount of water that
was supplied to rice. The company is actively considering what action can be
taken to improve water recording from sources other than Murray Irrigation’s
supply.
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5.4.2.3. Dairy Water Use Efficiency
Dairy water use efficiency involves efficiency of water used on both
perennial pastures and annual pastures. The benchmark committee proposed
a benchmark of total water used on dairy farms related to total irrigated area,
measured in autumn against an appropriate adjusted figure of crop
evapotranspiration minus rainfall.
Water used per hectare ✕ 100
Crop ET – rainfall
1

Dairy Efficiency =

Murray Irrigation has not recorded to date the total irrigated area on dairy
farms. Murray Irrigation is currently involved with a project led by the
DIPNR which aims to identify land uses other than rice. Should this initial
trial be successful, delineation between annual and perennial pasture areas
will be possible, and will allow this benchmark to be determined.
A comparative analysis of the water use on dairy farms within Murray
Irrigation’s area of operations highlights a trend to allocating water to
permanent pasture during the periods of low water availability in recent years
(Figure 1.93).
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Figure 1.93 Pasture Water Use on Dairy Farms 1992/93 – 2002/03
Note: Numbers do not necessarily add to 100%, as irrigation water can be used for
other purposes on dairy farms, including winter cereals and for stock and domestic
purposes.

5.4.3.

Rootzone Salinity
The Murray LWMPs and Murray Irrigation’s Works Licence requires a
detailed soil salinity assessment to be undertaken every three years in high
watertable areas and every six years in deep watertable areas. Understanding
the changes in soil salinity provides a greater ability to target strategies to
avoid groundwater accessions or modify management practices.
International investigations were undertaken by Murray Irrigation to
determine an appropriate methodology. These investigations concluded that
current survey techniques undertaken at a district scale allow for a conclusion
on the relative trends in change to soil salinity, but do not enable an
identification of what parameters are determining the trend or where the
changes are occurring within the landscape. This is critical to enable a more
strategic approach with LWMP implementation.
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In conjunction with several other partners, Murray Irrigation is developing a
digital elevation model of the area of operations. This model will be a critical
tool in the identification of those locations within the landscape that are at
greatest risk of rising watertables and salinisation. Data is currently being
analysed, with results likely to be available in late 2003.
In addition, one of the parameters to be measured as part of the soil
monitoring and analysis project (refer Section 4.6) will be rootzone salinity.
Combined with previous data, and paddock history, valuable information will
be gathered and analysed in relation to rootzone salinity levels.

5.4.4.

Risk of Salinity
The benchmark committee determined that the benchmark for the area at risk
of salinity is to be expressed in two ways.

5.4.4.1. Area of Land with a Watertable within 0 - 4m
The area of land with a watertable within 0 – 4m is to be seasonally adjusted
to take account of the influences of rainfall. The watertable level monitoring
results have been presented in Section 5.3 of this report.
5.4.4.2. Groundwater Salinity
The benchmark for groundwater salinity was determined to be the area of
land with shallow groundwater salinity level of less than 5,000EC.
Groundwater salinity levels were monitored in 1997 and 2000. Table 1.49
details a summary of the results.
Table 1.49 Groundwater Salinity Level for the Murray Irrigation Area of Operations
Salinity
Level (EC)

Proportion of Piezometers Samples (%)
1997

2000

< 3,000

23

19

3,000 – 10,000

23

19

10,000 – 30,000

25

30

30,000 – 50,000

18

21

> 50,000

11

11

Total Piezometers

1,088

1,437

The area of land with groundwater with a salinity level less than 5,000 EC
was 65,470ha in 2000 and 46,726ha in 1997. These results are not directly
comparable due to the lower number of piezometers sampled in 1997. A map
showing the groundwater salinity levels is presented in Figure 1.94.
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Shallow Groundwater Salinity 2000
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Figure 1.94 Groundwater Salinity Levels - Murray Irrigation area of operations

5.4.4.3. Area of Land with High Salinity Risk
The benchmark committee determined the need to quantify the area at risk of
salinity. A collaborative research project is being undertaken by CSIRO and
Murray Irrigation to develop a method to assess the salinity risk of the
landscape.
The salinity risk assessment will involve a weighted ratio of:
 groundwater salinity level
 watertable depth
 soil type
 landuse
An important tool to be used in this assessment is the production of a high
resolution digital elevation model for the Murray LWMP area. This data will
be used to determine those areas that are low-lying in the landscape and in
conjunction with the other parameters outlined above, will be used to
determine areas at risk of salinisation.

5.4.5.

Soil Acidity
Soil acidity is a key indicator of soil condition. The Murray Catchment
Management Plan has identified it to be a key catchment issue. There is
evidence to suggest that pH had changed over time, with a trend of increasing
acidity. A soil monitoring and analysis project has been initiated by the
Murray LWMPs to assess the current status of soil condition, and to
determine benchmark levels. The methodology was developed in conjunction
with NSW Agriculture.
Twenty-eight primary sites have been identified with two rounds of soil
sampling completed – the first in October, 2002, the second during August,
2003. At the time of writing, analysis of the second round of sampling was
being completed. Analysis undertaken includes EM38 and EM39 surveying,
soil water content, soil chemistry, watertable conditions, full chemical
analysis and a determination of paddock history. The second round of
sampling was delayed because of the extremely dry soil conditions
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experienced during 2002. Once analysis is completed, the results will be used
to identify upwards of 200 additional secondary sites.

5.4.6.

Waterlogging
The waterlogging benchmark was to be established by using a landholder
survey to assess surface ponding each year.
The annual survey is used to assess the proportion of each landholding
considered to be waterlogged during the previous 12 months. The results are
presented in Table 1.50. There was very minimal waterlogging experienced
during 2002/03 – an expected result considering the below average rainfall
received throughout the region, and the low irrigation resource.
Table 1.50 Area of Land Waterlogged in 2002/03
District

Area Waterlogged

Berriquin

1 – 5 Ha
0.001 %

6 – 10 Ha
0%

> 10 ha
0.005 %

Cadell

0.0006 %

0%

0%

Denimein

0%

0%

0%

Wakool

0%

0%

0%

Total

0.0004%

0%

0.001%

Note: % figures represent % of the District affected.

5.4.7.

Discharge Water Quality
The benchmark for discharge water quality includes three parameters:
 90th percentile figures for salinity (EC) and total phosphorus (P)
 the number of pesticide action and notification levels
 the number of blue green algae cell counts at medium (>200 cells/ml)
and high (15,000 cells/ml) alert levels at drainage outfall points.
The continuous data logging equipment at each site for the Environment
Protection Licence measures the daily flow and salinity. The long-term data
obtained from this monitoring equipment is in the process of being compiled
into a database to allow detailed statistical analysis. It is intended to analyse
the long-term data for mean, median, 90 percentile and 10 percentile for the
entire year and divide the year into two components, the irrigation season
from September to May and winter from June to August. The statistical longterm flow and salinity data will then be compared to the data from the current
year.

5.4.7.1. Salinity
The long-term data for flow and conductivity from the continuous monitoring
has been analysed for each monitoring site. The results are outlined in
Section 4.3.2. It is intended to develop a detailed database to allow
comparison and analysis of long-term data, which is available at each site,
and so allow the identification of trends and water quality changes.
5.4.7.2. Phosphorus
The level of phosphorous in drainage water has been outlined in Section
4.3.3. In future years the annual data will be analysed in comparison to the
available long-term data for each site.
5.4.7.3. Pesticide Levels
The pesticide results are detailed Section 4.3.4 of this report. The number of
pesticide action and notification levels recorded are presented in Figure 1.95.
These readings are recorded at the Murray Irrigation discharge monitoring
sites.
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Figure 1.95 Summary of Pesticide Action and Notification Recordings

5.4.7.4. Blue Green Algae
Regular monitoring of blue green algae cell counts commenced in 2000/01,
and continued throughout 2002/03. The results are detailed in Section 4.3.5.
5.4.7.5. Noxious Aquatic Weed
The noxious aquatic weeds in the region are listed below (Table 1.51). There
were no reported sightings of any of these aquatic weeds within either the
drainage or supply network of Murray Irrigation during 2002/03.
Table 1.51 Reported sitings of noxious weeds – 2002/03
Noxious Aquatic
Weed
Alligator Weed

5.4.8.

Reported sitings
Nil

Water Hyacinth

Nil

Golden Dodder

Nil

Water Lettuce

Nil

Salvinia

Nil

Adoption of Best Management Practices
The adoption of best management practices is assessed using three indicators:
drainage and reuse, perennial pastures and groundwater pumping.

5.4.9.

Drainage and Re-use
The benchmark established is the percentage of landholdings (over 50ha)
with a LWMP approved drainage and reuse system (Table 1.52).
Table 1.52 Landholdings that have accessed or completed a Drainage Reuse System
1995/96 – 2002/03
LWMP Area

Number of Reuse Systems

Landholdings > 50ha

Proportion (%)

Berriquin

323

1,245

25.9

Cadell

183

785

23.3

65

138

47.1

121

356

47.2

Denimein
Wakool
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5.4.10. Perennial Pastures
The benchmark established is the percentage of farm area under deep-rooted
perennial pasture species as assessed by farm surveys (Table 1.53).
Table 1.53 Area of Land with Deep Rooted Perennial Pasture Species Established
LWMP Area

2002/03 (ha)

1995/96 – 2002/03 (ha)

% total Area

Berriquin

6,700

30,100 ha

9%

Cadell

9,290

35,490 ha

12%

Denimein

1,720

8,520 ha

16%

Wakool

3,150

14,650 ha

7%

In addition to this information, a further question was asked in the landholder
survey concerning the total amount of perennial vegetation. This included
areas of woody vegetation, perennial pastures such as lucerne, areas of native
grassland (which contained greater than 50% native grasses) and saltbush.
The results are summarised in Table 1.54.
Table 1.54 Area of land under perennial vegetation
LWMP Area
Berriquin

% perennial vegetation

Area of District (ha)

22%

74,000

Cadell

41%

122,300

Denimein

23%

12,300

Wakool

41%

86,300

TOTAL

33%

294,900

5.4.11. Groundwater Pumping
The groundwater pumping benchmark was established as the number of
shallow groundwater pumps operating and the volume pumped each year.
The Annual Landholder Survey provided the following information
(Table 1.55) concerning the volume of shallow groundwater pumped during
2002/03. The percentage of landholdings is the percentage of landholdings
interviewed that undertook shallow groundwater pumping.
Table 1.55 Volume of Shallow Groundwater Pumped in 2002/03
Volume
30,765 ML

% landholdings
7%

This corresponds to an average annual extraction rate of approximately
144 ML per shallow bore.
The Denimein groundwater pumping incentive provided incentives for six
landholdings, with 936ML pumped in 2002/03 (included in Table 1.55). The
Berriquin pumping incentive did not operate during 2002/03; therefore there
is no definitive record of the volume of groundwater pumped.
Approximately 6,570ML of shallow groundwater was pumped by the
WTSSDS in 2002/03. A further 2,504ML was pumped through Murray
Irrigation tubewells during the year.

5.4.12. Status of Native Vegetation
There have been five benchmarks established for native vegetation.
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5.4.13. The Area of Remnant Vegetation Fenced Annually and in Total
The information obtained from the annual landholder survey is detailed in
Table 1.56.
Table 1.56 Area of Remnant Vegetation Fenced in 2002/03
District

2002/03 (ha)

Total (ha)

Berriquin

846

3,510

Cadell

128

7,215

Denimein

582

1,614

Wakool

648

2,950

TOTAL

2,204

15,289

No information was able to be sourced in relation to the area of existing
native vegetation fenced by Greening Australia during 2002/03.

5.4.14. The Area of Trees Planted
The benchmark established is the number of trees planted annually and the
total since 1995/96 (Table 1.57). This information is obtained from the
LWMP annual landholder’s survey.
Table 1.57 Number and area of trees planted within the LWMP areas
District

2002/03

Total 1995/96 – 2002/03

Area (ha)

Number

Area (ha)

Number

Berriquin

228

66,508

5,013

1,127,196

Cadell

245

104,678

13,420

1,059,951

Denimein

97

20,157

514

150,840

Wakool

97

3,868

1,139

55,657

TOTAL

667

195,211

20,086

2,384,644

5.4.15. Vegetation Health
Vegetation health discussions have been ongoing between the Murray
LWMPs, the DIPNR, the Murray Catchment Management Board (MCMB)
and other organisations in order to develop a cost-effective monitoring
program to measure the health of existing native vegetation.
General concepts have been agreed to – the specific methodologies have not
been fully identified. One outstanding issue is the monitoring of native
vegetation health that will be required as part of the implementation of the
Murray Catchment Management Plan. Discussions have established that any
monitoring undertaken as part of the catchment management process needs to
fulfill the requirements of the LWMP program, and vice versa.
It is anticipated that monitoring sites established as part of the Murray
LWMP monitoring program will form part of the network established to meet
the monitoring requirements of the catchment management plan.

5.4.16. Vegetation Cover
Mapping of the existing native vegetation was completed in 2001/02, which
was based on a desktop analysis of satellite imagery.
Tables 1.58 and 1.59 detail the area of native woody vegetation (not
including saltbush or cottonbush shrublands) with a canopy density of greater
than 5%. This involved using satellite imagery - identifying existing woody
vegetation by means of grouping areas of similar canopy density into
categories using standards developed by the DIPNR for use across the state.
Individual paddock trees were not included.
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Identifying areas of native grasslands and shrublands is significantly more
difficult. Currently, there is no accurate estimate of these areas, but it can be
assumed that in the less intensive irrigation districts, their extent is likely to
be significant.
Table 1.58 Extent of existing woody vegetation
LWMP

Total area
5-10%
(ha)
Cover (ha)
Cadell
320,763
14,100
Wakool
228,766
6,495
Denimein
62,679
2,937
Berriquin
358,324
10,299
Total
970,532
33,831
Source: Murray Irrigation, 2001

10-20% Cover 20-50% Cover
(ha)
(ha)
8,457
9,745
8,673
14,197
3,837
2,877
7,015
5,145
27,982
31,964

50-100%
Cover (ha)
9,956
12,501
2,462
2,932
27,851

Total Cover
(ha)
42,257
41,865
12,112
25,481
121,715

On Farm
(ha)
34,166
34,484
8,314
22,467
99,431

Total Cover
13.2%
18.3%
19.3%
7.1%
12.5%

On Farm
10.7%
15.1%
13.3%
6.3%
10.2%

Table 1.59 Percentage of existing woody vegetation
Plan area
5-10% Cover
10-20% Cover
Cadell
4.4%
2.6%
Wakool
2.8%
3.8%
Denimein
4.7%
6.1%
Berriquin
2.9%
2.0%
Total
3.4%
2.8%
Source: Murray Irrigation, 2001.

20-50% Cover
3.0%
6.2%
4.6%
1.4%
3.2%

50-100% Cover
3.1%
5.5%
3.9%
0.8%
2.2%

5.4.17. Status of Wetlands
The benchmark established is the status of selected wetlands. A wetland
watering program was initiated by the Murray Wetlands Working Group and
Murray Irrigation during 2002/03. Detailed monitoring of these sites occurred
including fauna and flora surveys. This work is continuing, with further sites
ear-marked for watering during 2003/04.
Whilst not necessarily a representative sample of the wetlands in existence
throughout the area, the results of this work did give an indication of the
health, resilience and ability to respond to inundation of such areas.

5.4.18. Socio Economic Status
The benchmark established are selected farm financial indicators including
debt/equity ratios.
A farm financial survey was established in 1993/94 and again in 1997/98.
Details of the previous surveys were reported in the 1997/98 Environment
Report.

5.4.19. Community Understanding of Best Management Practices
The benchmark established is the cumulative percentage of farmers attending
courses.
One-hundred and nine landholders completed Irrigation Training Programs or
Property Management Planning courses during 2002/03. This brings the
cumulative total of landholders having successfully completed either course
to 1,014 by the end of 2002/03. This represents approximately 42% of total
landholdings (excluding East Cadell landholders).
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6. Glossary of Terms
Accessions – An increase due to an addition.
Allocation – The annual seasonal volume of water (ML) allocated to each
entity.
ANCID – Australian National Committee on Irrigation and Drainage
ANZECC – Australian and New Zealand Environment Conservation Council
Cereals – Any grass that produces an edible grain, such as oats, wheat, rice,
maize and millet.
CSIRO – Commonwealth Scientific and Industrial Research Organisation
Deep Groundwater Pumps – A pump in the ground which pumps from 12
metres or deeper.
DIPNR – Department of Infrastructure Planning and Natural Resources
Discharge – The volume of water that passes a given location within a given
period of time. Usually expressed in cubic feet per second.
DUAP – The Department of Urban Affairs and Planning
EC – Electrical conductivity
EM31 Survey – An EM31 is an instrument used to determine variation in
soil types. The information gathered by this instrument is used for defining
soil suitability for rice growing and the positioning of channels and storages
to reduce potential seepage problems.
Entitlement – or water entitlement. Is the number of rights held by the
licence holder or shareholder, where one water entitlement is equal to one
megalitre of water.
EPA – Environmental Protection Authority
EPL – Environmental Protection Licence
GIS – Geographic Information System. A GIS is a computer system capable
of capturing, storing, analyzing, and displaying geographically referenced
information; that is, data identified according to location.
Groundwater – Underground water that is held in the soil and in pervious
rock.
Growers – produce plants by controlling or encouraging their growth, for
home consumption or on a commercial basis.
Ha – the symbol for Hectares, 10,000 square metres or 2.471 acres.
Irrigation – Supplying land with water by means of artificial canals or
channels, to promote growth of plants.
ITP – Irrigation Training Program
MDB – Murray Darling Basin
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MIL Area – or ‘the region’. Murray Irrigation Limited’s area of operation
stretches from Mulwala in the east to Moulamein in the west, covering
748,000ha of farmland.
MIL - Murray Irrigation Limited or ‘the company’
ML – Symbol for Megalitre, 1,000,000 litres.
Murray LWMPs – Land & Water Management Plans. An environmental
program developed to achieve sustainable agricultural productivity,
protection and enhancement of the region’s natural biodiversity and a stable
community.
Murray Valley – Stretches from Mulwala in the East, to Swan Hill in the
west. It runs north of the Murray River, and South of Billabong creek.
MWWG – Murray Wetlands Working Group (NSW)
NSW Ag – NSW Agriculture. Provides research, advisory and education
services to the agricultural industries in the Murray Irrigated area.
NSW NPWS – The NSW National Parks and Wildlife Service
NSW Wetlands Working Group – rehabilitates degraded wetlands and
improves the management of wetlands throughout the River Murray and
Lower Darling catchments in New South Wales by linking community
involvement and best scientific understanding
Piezometer – a measuring instrument for measuring high pressures
pH – the measure of the alkalinity or acidity of a solution.
PMP – Property Management Planning program
Recharge – water added to an aquifer. For instance, rainfall that seeps into
the ground.
Salinisation – Salinisation is a natural process resulting from high levels of
salt in the soils; movement of the watertable and climatic trends that favor the
accumulation. It leads to degradation of soils and vegetation.
Salinity – A measure of the total soluble salts in a soil.
Shallow Groundwater Pump – A pump in the ground which pumps from 0
- 12 metres from the surface.
Shareholders – Hold shares in the company which correspond to the water
entitlements held by the member.
Sodicity – Is a measure of exchangeable sodium in relation to other
exchangeable cations. It is expressed as the Exchangeable Sodium Percentage
(ESP).
Sustainable – Harvesting or using a resource so that the resource is not
depleted or permanently damaged. Involves a set of integrated industrial and
ecological processes that equitably meets the biophysical needs of society,
while maintaining the integrity of life-supporting ecosystems over a longterm time frame.
SEC - Stormwater Escape Channel. The runoff of water from land surfaces
into a drain after precipitation events.
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TFWB – Total Farm Water Balance. Reduces accessions to the groundwater
table, increases water use efficiency and encourage adoption of best
management practices across Murray Irrigation’s area of operations.
Watertable – The top of the water surface in the saturated part of an aquifer.
Works Licence - Water Management Works Licence
WTSSDS – Wakool Tullakool Sub Surface Drainage Scheme. It is a salt
interception scheme that pumps highly saline groundwater into two
evaporation basins.
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