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Introduction
What is the purpose of
this report?
This report provides an update
on the monitoring and evaluation
activities undertaken in 2009-10
to asses the ecological and socioeconomic performance of water
sharing plans adopted in the Greater
Metropolitan Region. It provides an
interim assessment of outcomes
of the investigations and identifies
priority needs for future monitoring
and evaluation activities.
Figure 1
Monitoring in the
Kangaroo River
Catchment.

Why do we need to
monitor water
sharing plans?
Water sharing plans provide
water to meet environmental and
socio-economic needs, and spell
out the rules governing access
to water. The Greater Metropolitan
Region contains a number of
important environmental assets
and supports a valuable irrigation
industry. Important environmental
assets include several threatened,
endangered or vulnerable
species, notably the Macquarie
perch (Macquaria australasica),
the blue-billed duck (Oxyura
australis), the giant burrowing
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frog (Heleioporus australiacus),
the green and golden bell frog
(Litoria aurea), the great barred
frog (Mixophyes balbus) and the
large-footed bat (Myotis adversus).
Migratory fish species that are
important indicators of waterway
health include the Australian bass
(Macquaria novemaculeata) and
freshwater mullet (Trachystoma
petardi). It also covers major national
parks, including the Wollemi, Blue
Mountains, Kanangra-Boyd and
Morton national parks.

NSW Office of Water - www.water.nsw.gov.au

It is important to know whether the
water sharing plans are meeting their
environmental objectives, so that
their effectiveness can be reviewed
at the end of their 10-year period of
operation. The information collected
will be used to make informed
decisions on how the plans might be
improved when they are renewed. To
achieve this, the NSW Office of Water
undertakes ecological monitoring
and evaluation activities focused on
specific clauses and performance
indicators within the plans.
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What water sharing
plans are currently
in place?
One water sharing plan in the
Greater Metropolitan Region is
currently gazetted, being the
Water Sharing Plan for the
Kangaroo River Water Source
2003 (Figure 2).
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More details of this plan can be
found on the NSW Office of Water’s
website www.water.nsw.gov.au
go to Water Management
> Water Sharing Plans.
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Location of the current water
sharing plan in the Greater
Metropolitan Region.
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Kangaroo River Water Source
Major storage reservoir
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available water determinations
What has influenced
the water sharing
plans’ operation in
2009-10?
Unregulated rivers - water
availability
Annual allocations to all
categories of access licences
for the Kangaroo River Water
Source were 100 per cent,
although the low flows in most
streams may have meant that
not all of this was extractable.

What environmental
issues are addressed
by the water
sharing plans?
The Water Sharing Plan for the
Kangaroo River Water Source
sets cease-to-pump rules to
protect very low flows and
daily flow sharing rules to
protect a proportion of flows
or the environment.
For more information, visit the
website www.water.nsw.gov.au
go to Water Management
> Water Sharing Plans.
Image courtesy of the Office of the Hawkesbury-Nepean
Photographer: Rebecca Coventry

6

NSW Office of Water - www.water.nsw.gov.au

contents | view | print | exit

Environmental flow response and socio-economic monitoring | Greater Metropolitan - progress report 2010

ecological monitoring
What ecological
monitoring is
occurring?
The NSW Office of Water established
a program to assess the ecological
outcomes of the 20 water sharing
plans for unregulated water sources
that were gazetted in 2004. The
first aim of ecological monitoring
is to determine whether the
environmental objectives of
the plans are being achieved.
A monitoring program was

established in 2002-03 in the
unregulated river sections covered
by the Water Sharing Plan for
the Kangaroo Creek Water
Source. It consists primarily of a
field verification study to assess
the adequacy of the cease-topump levels in meeting the plan’s
environmental objectives. Initial work
involved the establishment of low
flow gauging and riffle sampling sites
(Figure 3) and an assessment of the
catchment hydrology during periods

of low flow. Depending on the
results of these initial studies, more
detailed monitoring of vulnerable
habitats may be undertaken during
the life of the plan.
Macroinvertebrates and fish have
been sampled in the Kangaroo River
as part of the predictive ecological
modelling for unregulated water
sources. This new approach will
attempt to determine whether water
extraction has affected aquatic biota
in the Kangaroo River.

Figure 3
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Low flow gauging and riffle
sampling sites in the Kangaroo
River Water Source.
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plan provisions being monitored
Which plan provisions
are we monitoring?
Water Sharing Plan for the
Kangaroo River Water Source
Clause 11: Objectives
The objectives of the plan are to:
(a) keep the pools of the water
source full during periods of
low flows and very low flows,
with natural drying processes
maintained during periods of
no flow
(b) protect indicator riffles during
periods of low flows and very
low flows
(c) provide for the passage of low
flows and very low flows through
new and existing in-river works
and activities in the water source
(d) maintain the natural flow
variability of a proportion of
freshes as they pass through
the water source
(e) foster economic benefits related
to the use of water through the
implementation of this plan
(f) support recreational opportunities,
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river health and the aesthetic
appeal of the water source
through the maintenance of pools,
riffles and flow variability
(g) protect and enhance the cultural
presence of the community of
Aboriginal and non-Aboriginal
peoples that may be affected
by river flow, including places
of heritage, and spiritual
significance, scientific and
educational opportunities
and rural industries
(h) contribute to the requirements
of water users and other water
sources and their dependent
ecosystems downstream of the
water source through agreed
water sharing arrangements
for the water source
(i) contribute to the achievement
of water quality to support the
environmental values of the
water source.

(a) low flows
(b) moderate to high flows
(c) the ecological condition
of the water source and
dependent ecosystems
(d) the economic benefits derived
from water extraction and use.
Clause 17: Flow classes for the
water source
The sharing of daily flows is based
on flow classes set by the plan.
Clause 45: Total daily
extraction limits
The plan sets a total daily extraction
limit for each flow class set in clause 17.
Clause 75: Amendment of very low
flow provisions
The Minister may vary the very low
flow levels set in clause 17 following
field verification. The very low flow
levels must stay between 4 and 7
megalitres per day.

Clause 13: Environmental
performance indicators
The performance of the plan is
assessed against changes in:

NSW Office of Water - www.water.nsw.gov.au
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What has the
ecological monitoring
told us so far?
Water Sharing Plan for the
Kangaroo River Water Source
The current investigations are
examining the impacts of low flows
upon the Kangaroo River during
drought conditions. A program
was established in 2002-03 to
gauge low flows and to sample at
riffle sites in the Kangaroo River.

Macroinvertebrate monitoring in 2009
has shown that the assemblages
within the Kangaroo River at
Hampden Bridge were similar to
assemblages found in reference
rivers with no water extraction.
Therefore, there appeared to be no
impact of water extraction during
spring 2009.
The fish study found Australian
bass (Macquaria novemaculeata),
Australian smelt (Retropinna
semoni), long-finned eel (Anguilla

reinhardtii), Cox’s gudgeon
(Gobiomorphus coxii) and dwarf
flat-headed gudgeon (Philypnodon
macrostomus) in the Kangaroo
River, along with the introduced
common carp (Cyprinus carpio).
Links to other projects
Further information on
monitoring of unregulated river
water sharing plans can be found
at www.water.nsw.gov.au go to
Water Management > Monitoring
> Unregulated Rivers.

Image courtesy of Michael Healey

For more details visit the
NSW Office of Water’s website
www.water.nsw.gov.au
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Socio-economic monitoring
In 2005, the NSW Office of Water
began a statewide project to monitor
changes in the NSW irrigation
industry following the introduction
of water sharing plans. The project
is designed to:
■■

monitor key social and
economic changes at the farm
and regional levels arising from
water sharing plans

■■

provide data for the NSW
Office of Water’s review and
evaluation of water sharing plans

■■

provide data for the Natural
Resources Commission’s
review of water sharing plans

■■

provide a benchmark for
other economic and social
monitoring exercises in natural
resource management.

The project was developed
after extensive consultation
with stakeholders, including the
NSW Irrigators’ Council and the
Primary Industries and Economic
Development Standing Committee
of the NSW Natural Resources
Advisory Council.
The project reports on changes in
a number of identified social and
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economic indicators. The data
are collected primarily in a
20-minute telephone survey of
irrigators who responded to an
invitation to participate. A sample
size of approximately 10 per cent of
the eligible irrigators is targeted for
each survey. Additional customised
data from the Australian Bureau of
Statistics’ agricultural census
are also used.
The first of the surveys, in 2006,
targeted irrigators in areas where
the first 31 water sharing plans were
implemented in July 2004. These
plans covered all major regulated
rivers in NSW, and represented
approximately 80 per cent of the
extractive water use in NSW. The
2006 survey collected baseline
data reflecting the socio-economic
conditions of farms in these areas.
The 2006 survey included only
two water sharing plan areas in
the South Coast and Greater
Metropolitan Region catchments: the
Wandella Creek and Kangaroo River
water sources. The survey included
15 responses from a population of
82 irrigators. Because of the small
sample size, it was not possible to

NSW Office of Water - www.water.nsw.gov.au

report on the catchments separately
for the 2006 survey.
In 2009, the companion baseline
survey targeted irrigators in the
remaining areas of the State,
where water sharing plans were
implemented after 2004. This
survey covered irrigators whose
water sources are predominantly
unregulated rivers or major
inland groundwater systems. The
combined 2006 and 2009 survey
data provide a complete statewide
baseline data set for use in the
socio-economic indicator reporting
of plan performance.
The 2009 survey included irrigators
in the Greater Metropolitan
Region Unregulated and Greater
Metropolitan Region Groundwater
water sources in the Sydney
Metropolitan and HawkesburyNepean catchment management
authorities (CMAs) areas. The
water sharing plans for the Sydney
Metropolitan and HawkesburyNepean CMAs areas were not in
place at the time of the 2009 survey.
There were only 5 participants from
a population of 22 in the Sydney
Metropolitan CMA area, so results
are not reported separately for
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Figure 4

2009 survey results for proportion of
irrigation systems used by respondents in the
Hawkesbury-Nepean area and statewide.

Centre pivot or lateral move
Flood or furrow
Drip system

2009 survey results
Irrigation system for
Hawkesbury-Nepean CMA area

Spray or sprinkle

2009 survey results
Irrigation system by area
for New South Wales
50%

Source: 2009 Irrigators survey, NSW Office of Water 2010.

Figure 5

that area. In the HawkesburyNepean CMA area there were
107 participants from a survey
population of 1384.

■■

The median irrigation farm
size for respondents in the
Hawkesbury-Nepean CMA area
was 20 hectares, with a 25th to
75th percentile range of 10 to 48
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Source: 2009 Irrigators survey, NSW Office of Water 2010.
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Figure 4 shows that 66 percent
of the irrigated area in the
Hawkesbury-Nepean CMA

■■

crops and pastures. The
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average was 30 per cent

19 percent of irrigated area
used spray and sprinkle systems
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Figure 6 shows water users’
response to the statement
‘The water sharing plan has
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total farm income from irrigated
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Figure 6
2009 survey response to the statement ‘The water sharing plan has made or will
make a lot of difference to water use in this catchment’ with comparison to statewide.
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Full-time
of family and non-family
members (excluding casuals)
per irrigation farm was 1.7
equivalent full-time (EFT)
positions. The statewide
average was 2.1 EFT positions
The ratio of water entitlement
to EFT employee was 49
megalitres entitlement per
EFT employee. The statewide
ratio was 136 megalitres
entitlement per EFT employee.

Detailed reports of the 2006 and
2009 surveys are available at the
NSW Office of Water web site
www.water.nsw.gov.au
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Irrigated agriculture on
the Nepean River.
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monitoring plans for 2010-11
What ecological
monitoring is planned
for 2010-11?

Find more details at
www.water.nsw.gov.au

Macroinvertebrates and fish will
continue to be assessed in the
Kangaroo River as part of the
predictive ecological modelling for
unregulated water sources. This
approach will attempt to determine
whether water extraction has affected
aquatic biota in the Kangaroo River.
The NSW Office of Water, in
conjunction with the Department
of Primary Industries, is monitoring
fish movements and migrations in
response to changes in river flow and
water temperature in the Shoalhaven
River below Tallowa Dam. A range
of species are being monitored,
including Australian bass (Macquaria
novemaculeata) and freshwater
mullet (Trachystoma petardi). This
monitoring program is providing
information on flow rates and
water temperatures that stimulate
and facilitate fish movements and
migrations through river systems
and downstream estuaries, and will
provide valuable information for the
sustainable management of river
flows in coastal NSW.
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What socio-economic
monitoring is planned
for 2010-11?

What’s planned
for future water
sharing plans?

The third of the planned series of
irrigators’ surveys was undertaken
in 2010, targeting the irrigators
surveyed in 2006. The results will
be compared against the benchmark
surveys, and will be used to report
against the water sharing plans’
performance reporting requirements.

Two additional water sharing plans

The report on the 2010 survey will
be released in 2011. In addition, the
NSW Office of Water will purchase
the 2011 Australian Bureau of
Statistics agricultural census data,
customised to NSW water sharing
plan water source areas.

NSW Office of Water - www.water.nsw.gov.au

covering the Greater Metropolitan
Region are currently being
developed for:
■■

Greater Metropolitan Region
Unregulated River Water Sources

■■

Greater Metropolitan Region
Groundwater Sources.
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Future priority
needs for ecological
monitoring and
evaluation activities
in the Greater
Metropolitan Region
In accordance with the
‘Macro Water Sharing Plans
- the approach for unregulated
rivers. Report to assist community
consultation, 2nd Edition’,
(DWE 2009; available at www.
water.nsw.gov.au), high-priority
water sources are identified as
being at high risk to instream
environmental values by
water extraction.
During the development of the
Water Sharing Plan for the Greater
Metropolitan Region Unregulated
River Water Sources, a number of
high-priority management zones
within water sources were
identified (Table 1).

Metropolitan

table 1

Water Source

management zone

Shoalhaven River

Upper Shoalhaven River
Mid Shoalhaven River
Lower Shoalhaven River Catchment
Lower Kangaroo River
Yarrunga Creek
Broughton Creek
Broughton Mill Creek
Fitzroy Falls
Jaspers Brush Creek and tributaries
Dharabuladh River
Jenolan River
Lower Wingecarribee River
Upper Wingecarribee River
Upper Wollondilly River
Lower Wollondilly River
Werriberri Creek
Mulwaree River
Upper Hawkesbury River
(Grose River to South Creek)
Upper Hawkesbury River
(South Creek to Cattai Creek)
Upper Hawkesbury River
(Cattai Creek to Colo River)
Upper South Creek
Lower South Creek
Menangle Creek
Cattai Creek
Grose River
Lower Nepean River
Minnamurra River
Macquarie Rivulet

Upper Nepean and Upstream Warragamba

Hawkesbury and Lower Nepean Rivers

Illawarra Rivers
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High-priority management zones within the Greater
Metropolitan Region Unregulated River Water Sources.

NSW Office of Water - www.water.nsw.gov.au
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Want more
information?
Further information on
water sharing plans and socioeconomic assessment is available
at www.water.nsw.gov.au go to
Water Management > Monitoring.
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