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Summary of progress against monitoring and evaluation activities
This is the fourth progress report for the Edward-Wakool Long-Term Intervention Monitoring and Evaluation
Project. This report contains a summary of work undertaken between April and June 2015 (Table 1).
Observations from July 2014 to March 2015 have been presented in previous progress reports. The 2014-15
LTIM annual report (draft due 31 August 2015 and final due 31 October 2015) will contain a detailed analysis
of data collected during the 2014-15 water year.
Table 1. Summary of progress on the Edward-Wakool Long-term Intervention Monitoring Project to June 2015.

Activities

Overview of progress to June 2015

Monitoring activities
Hydraulic modelling

 2D hydraulic modelling of study reaches in the focal zone (see Appendix B) is underway.

River hydrology






Stream metabolism


Carbon & water quality



Riverbank and aquatic
vegetation
Fish larvae



Hydrological data downloaded from Office of Water website.
Depth loggers were installed in early August 2014 and data are downloaded monthly.
Staff gauges have been installed at several sites and data are recorded once per month.
Dissolved oxygen loggers were installed in August 2014. Probes are cleaned fortnightly and
data download monthly. Loggers have been removed during winter for maintenance.
Sampling for nutrients and carbon undertaken monthly between August 2014 and March
2015. All samples have been processed.
Sampling for carbon characterisation undertaken monthly between August 2014 and
March 2015. All samples have been processed (larval data provided to CEWO on 15/5/15).
Fixed transects were surveyed and installed in September 2014. Vegetation monitoring
commenced in October 2014 and is undertaken monthly throughout the year.
Light trap sampling was undertaken fortnightly between September 2014 and March 2015.
Drift net sampling was undertaken over five consecutive weeks commencing 10 Nov 2014.
All samples have been processed.
Sampling of young-of-year fish recruits with backpack electrofisher was undertaken in
February and March 2015. Otoliths have been processed.
Fish community sampling completed in May, data entry completed, analysis is underway.

Fish recruitment






Fish (river)



Fish movement

 Receivers for fish movement monitoring are currently being installed. Fish tagging will be
undertaken during winter and fish movement studies will commence in Spring 2015.

Evaluation activities
Annual report
Progress reports

 2014-15 Edward-Wakool Monitoring and Evaluation annual report draft due 30 Aug 2015,
revision due 31 Oct 2015. Data analysis for this report is underway.
 Progress reports submitted quarterly and are available on the project website
http://www.csu.edu.au/research/ilws/research/sra-sustainable-water/edward-wakool-research-project

Monitoring data

 The launch of the Monitoring Data Management System was delayed by CEWO so no data
has been entered into the system at this stage.

Communication and engagement
th
Edward-Wakool
 Edward-Wakool Stakeholder meeting held May 14 . R Watts gave a presentation on
Stakeholder Committee
preliminary LTIM monitoring results.
 LTIM quarterly progress reports emailed to EWSC members.
Edward-Wakool
 The Edward-Wakool Environmental Watering Group met in February 2015.
e-Watering Group
Other stakeholder
 Adaptive Management Workshop was held in March 2015 to review use and monitoring of
engagement
environmental water from 2009/10 to 2014/15 and to engage stakeholders in determining
how best to apply the lessons learnt to management of e-water in 2015/16 and beyond.
 Information on the LTIM project has been updated on CSU LTIM website (progress reports,
media releases etc).
 Prior to each monitoring trip the monitoring team contacts all landholders whose
properties are accessed to undertake sampling. Informal verbal updates and copies of
progress reports provided to these landholders





Appendix A provides additional information about the project for the Edward-Wakool system
Appendix B provides a map showing the location of hydrological zones that will be monitored
Appendix C provides a summary of LTIM monitoring to be undertaken from 2014-2019.
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Commonwealth environmental water use in the Edward-Wakool River system
during 2014-15
Yallakool Creek Environmental Watering Action (Aug 2014 – January 2015)
Primary objective: Commonwealth environmental water will contribute to maximising Murray cod
recruitment by providing a Murray cod maintenance flow - about 500 ML/day - in Yallakool Creek through
to end of the Murray cod spawning season. Secondary objectives: It is expected this action will also
contribute to increased hydrological connectivity, improved opportunities for movement, condition,
reproduction and recruitment of other native animals (e.g. small bodied native fish, frogs, shrimp etc),
maintain/improve vegetation condition and water quality.
The watering action commenced on 12 August 2014 and continued through to mid December when there
was a slow recession at an approximate rate of 10 cm per day from 16 December 2014 until the action was
completed on 15 January 2015 (Figure 1). The total Commonwealth environmental water delivery for this
action was 34,561 ML.
Colligen Creek Environmental Watering Action (January 2015)
Primary objective: Commonwealth environmental water was provided to manage a flow recession for
native fish and vegetation outcomes. Rainfall over the week beginning 5 January 2014 led to a rain
rejection event in Colligen Creek. In the absence of any other source of water, flows would have receded
rapidly from a peak of approximately 700 ML/d to low flow rates due to the cancellation of consumptive
water orders.
The watering action commenced on 12 January 2014 and the discharge was reduced by 50 ML/d every
second day until the action was completed on 28 January 2014.The total Commonwealth environmental
water delivery for this action was 3,740 ML. This watering action was not monitored as part of the LTIM
program.

MDBA Operational flows (commencing mid March 2015)
In order to meet downstream demands in the lower Murray River the MDBA delivered water into the
Edward-Wakool system via the irrigation channel networks. Towards the end of March 2015 the Wakool
escape was targeting 300 ML/day. The effect of the addition of water through the Wakool escape is that
downstream on the Wakool River, the flow at Wakool-Barham Road gradually increased from
approximately 210 - 240 ML/day in February to approximately 400 ML/day by the end of March (Figure 1)
and 500 ML/day by mid April 2015. By the end of June the system was receiving no flow.
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Figure 1. Daily discharge of the Wakool River at the Wakool-Barham Road (station 409045) from 1 July 2014 to 26 June 2015.
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Field activities and observations – April to June 2015
Observations from monitoring undertaken between April and June 2015 are provided in this report.
Observations prior to March 2015 are in previous progress reports (see Edward-Wakool LTIM website
http://www.csu.edu.au/research/ilws/research/sra-sustainable-water/edward-wakool-research-project).
1. Fish spawning

Light trap sampling of larval fish was undertaken fortnightly between September 2014 and March 2015 in
zones 1 to 4 to determine the contribution of Commonwealth environmental watering to native fish
reproduction. Nine fish species were collected as larvae. The large bodied fish species collected as larvae
were Murray cod and river blackfish. Murray cod larvae occurred in all four zones and were present from late
Oct 2014 until the second week in December. Abundance was highest in Nov 2014, which was consistent
with previous years. (Note: Murray cod larvae and trout cod larvae are similar, and cannot be distinguished
using morphological features. However, as no trout cod adults have been found in the zones where larval
sampling took place, all larval cod collected were recorded as Murray cod). Small-bodied native species
collected as larvae were Australian smelt, carp gudgeon, flathead gudgeon, unspecked hardyhead, Murray
River rainbowfish and one young juvenile of obscure galaxias (identification verified by Tarmo Raddik, ARI).
This species of galaxiid has not previously been recorded in this system. As only one specimen was captured
it is not possible to draw a conclusion to what extent the presence of this galaxiid was influenced by
environmental watering because the additional sampling effort due to the LTIM Project has increased the
likelihood of detecting uncommon species. Gambusia was the only introduced species collected as larvae.
2. Fish recruitment

A combination of backpack electrofishing, set lines and angling was undertaken in February and March 2015
in zones 1 to 4 to assess fish recruitment. Murray cod recruits were present at all study sites and the size of
1+ recruits varied widely from 141 mm to 257 mm in length (Figure 2). Even though adult silver perch and
golden perch are present in this system, no young-of-year recruits of either of these species were captured.
Murray cod otoliths (ear bones)(Figure 3) collected as part of the fish recruitment sampling were examined
to provide an estimate of annual changes in growth and number of Murray cod surviving to the first year of
life. Sections from otoliths of Murray cod resulted in clear growth zones that were used to identify 1+ year
old recruits. Less than one percent of the otoliths examined showed marks consistent with those expected in
hatchery reared calcein-marked fish. This suggests that most of the Murray cod recruitment in the system is
attributable to spawning by wild fish and not to stocked fish.

Figure 2. Example of range of sizes of Murray cod recruits
collected for ageing (Photo: R Kopf)

Figure 3. Otolith (ear bone) section from a 1+ year
Murray cod recruit that was 176 mm in
length (Photo: R Kopf)
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3. Fish community surveys

The fish community survey in the Edward-Wakool system was undertaken in April and May 2015 by NSW
Fisheries staff with assistance provided by CSU staff. Twenty sites (five sites within the focal study area and
15 sites outside the focal area) were surveyed using a boat electrofisher (see map in Appendix B).
Additional intensive fish sampling was undertaken at ten sites in Zone 3 of the focal area to contribute data
for the LTIM Basin-Scale Evaluation Project that is being undertaken by the Murray-Darling Freshwater
Research Centre. This method included sampling using fyke nets and boat electrofishing. Target species were
also retained for determination of annual ageing to contribute to the Basin-Scale evaluation. Collectively,
more than 7,000 fish comprising twelve species (Table 2, Figure 4) were captured and released.
Table 2. List of fish species captured during fish community sampling in the Edward-Wakool system in 2015.

Common name
native species
Australian smelt
bony herring
golden perch
Murray cod
silver perch
Murray-Darling rainbowfish
flat-headed gudgeon
carp gudgeon
un-specked hardyhead

alien species
common carp
goldfish
gambusia

Figure 4. Examples of fish captured in the Edward-Wakool system during 2015 fish community sampling including:
a) silver perch, b) large adult Murray cod being measured and weighed prior to release, c) flat-headed gudgeon,
and d) Murray-Darling rainbowfish.
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4. Fish movement

Monitoring of fish movement as part of the LTIM project will commence in August 2015. In June 2015 some
of the acoustic receivers used for a previous fish movement study in this system were relocated to new sites.
There are 48 acoustic receivers in the current array. The receivers have been placed at approximately 6 km
intervals, with a few additional receivers located to cover river junctions, escape routes and alternate
movement paths in order to ascertain the movement of fish that exit Yallakool Creek or the Wakool River
(Figure 5). Additional funding has been provided by Murray LLS to use acoustic receivers as gates to
determine entry and exit paths into and out of the Edward-Wakool system and this work will enable the
project team to answer additional large-scale movement questions.

Figure 5. Proposed acoustic receiver locations that will be used to monitor golden and silver perch movement, with
sample points indicating fine- (green) and broad-scale (red) receivers.
5. Aquatic vegetation

There was a positive response of the aquatic vegetation to environmental watering in 2014-15. There was an
increase in the percent cover of instream aquatic vegetation growing on the inundated edge of the river
zones that received Commonwealth environmental water. The response was strongest in the Wakool River
zone 3 but was also evident to a lesser extent in Yallakool Creek zone 1 and the Wakool River zone 4 (see
map, Appendix B). Plants observed include floating pondweed (Potamogeton spp.), milfoil (Myriophyllum
spp.), sedges (e.g. Juncus and Cyperus spp.) and rushes (e.g. Eleocharis acuta). The charophyte (Chara spp.)
was present at the shallow edges of the river during the environmental watering but was desiccated
following the recession in January 2015 and was largely absent by March 2015. Field observations suggest
that between April and June 2015 there was a slight reduction in cover of aquatic vegetation as some species
(e.g. Potamogeton) became desiccated, or affected by frost and entered a period of dormancy during winter
(Figure 4). Azolla increased in abundance in late summer/autumn, which is expected during periods of lower
discharge (Figure 6). Monitoring of riverbank and aquatic vegetation will continue to be undertaken monthly
throughout winter.
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Figure 6. Left: Azolla (red coloured floating plant) was present at some sites in May 2015 Right: Reduction in cover of
aquatic plants in May 2015 as some plants desiccate or enter a period of dormancy (Photos: R. Watts)
6. Riverbank erosion

River bank erosion is not being formally monitored by the LTIM project. However, during the monitoring trip
in May 2015 we observed evidence of riverbank notching at some sites. (This notching was not observed in
September 2014 when the vegetation transects were established, but at that time environmental flows had
commenced and the riverbank was already inundated). The notching was more pronounced at sites with
steeper banks (Figure 7a) and was present, but minor, at sites that had a lower bank gradient (Figure 7b).
Notching was most evident in the Wakool River zones 3 and 4. It occurred at the height of the riverbank
where discharge had been held at a relatively constant level of approximately 500 ML/day. This discharge
was targeted by both the Yallakool Creek environmental watering action from August to December 2014 and
the MDBA operational flow released from the Wakool escape in March and April 2015 (see Figure 1).
Notching was evident, but minor, in zone 1 that received only the environmental flow and in zone 2 that
received only the MDBA operational flow. This suggests the notching may have been caused by the discharge
being held at relatively constant level over an extended period of time. Riverbank notching may be avoided
in the future by including more variability into environmental watering actions and operational flows.

Figure 7. Notching of the riverbank observed at Wakool River zone 3 site 4 in May 2015 (left). Minor
notching was evident at zone 4 site 1 (right) that has a lower bank gradient (Photos: R. Watts)
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Planned activities – July to September 2015
Between July and September 2015 the LTIM Monitoring and Evaluation Team will be finalising the analysis of
monitoring data and completing the 2014-15 LTIM Annual Monitoring and Evaluation Report. The team will
also be organising equipment and field plans in preparation for monitoring the 2015-16 environmental
watering actions and DPI Fisheries will be tagging fish in preparation for monitoring fish movement.
Monitoring of water quality will recommence in August and larval fish sampling recommence in September
2015. Monitoring of riverbank and aquatic vegetation has continued on a monthly basis throughout the
winter. A member of the LTIM team will give a presentation at the Edward-Wakool Fish Forum that will be
held on 4th September in Wakool.
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Figure 8. Exposed riverbank observed at Wakool River zone 3 site 3 during period of no flow in June 2015
(Photo: S. Healy)
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Appendix A:

The Long-Term Intervention Monitoring Project for the Edward-Wakool system and its
context in terms of ecological monitoring and evaluation within the Murray-Darling Basin.

The Long Term Intervention Monitoring (LTIM) Project for the Edward-Wakool river system Selected Area is
funded by the Commonwealth Environmental Water Office. The project is being delivered by a consortium of
service providers lead by Charles Sturt University (Institute for Land, Water and Society) and includes, NSW
Department of Primary Industries (Fisheries), Monash University (Water Studies Centre), Griffith University,
NSW Office of Environment and Heritage, and Murray Local Land Services. The Monitoring and Evaluation
Plan for the Edward-Wakool LTIM Project is available online.
The LTIM project is based on a clear and robust program logic, as detailed in the Long-Term Intervention
Monitoring Project Logic and Rationale Document. That document sets out the scientific and technical
foundations of long-term intervention monitoring and is being applied to areas where LTIM projects are
being undertaken. It also provides links between Basin Plan objectives and targets to the monitoring of
outcomes from Commonwealth environmental watering actions. For more information, see Monitoring and
evaluation for the use of Commonwealth environmental water.
Many different agencies play a role in the reporting on environmental outcomes, consistent with the Basin
Plan (see Figure A1 below). The Murray Darling Basin Authority is responsible for reporting on achievements
against the environmental objectives of the Basin Plan at a basin-scale, which are broadly focussed on flows
and water quality, fish, vegetation and birds across the whole of the Basin. State Governments are
responsible for reporting on achievements against the environmental objectives of the Basin Plan at an assetscale i.e. rivers, wetlands, floodplains. The Commonwealth Environmental Water Holder is responsible for
reporting on the contribution of Commonwealth environmental water to the environmental objectives of the
Basin Plan (at multiple-scales).

Figure A1. A summary of roles various agencies play a in the reporting on environmental outcomes,
consistent with the Basin Plan.
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Appendix B:

Map showing location of sample sites monitored in the Edward-Wakool Selected Area for
the Long-Term Intervention Monitoring Project.

The monitoring for the Edward-Wakool LTIM Selected Area Evaluation is focussed in Yallakool Creek (zone 1),
the upper Wakool River (zone 2) and mid reaches of the Wakool River (zones 3 and 4)(Figure B1). In addition
to the fish population surveys undertaken annually in these four zones, a further 15 sites throughout the
Edward-Wakool system will be surveyed for fish populations in years 1 and 5. In addition to water quality
sampling in the focal area, water quality will also be monitored in Stevens Weir and the Mulwala canal as
these sites are the potential source of Commonwealth environmental water in this system.

Figure B1. Monitoring sites for the Edward-Wakool Selected Area for the Long-Term Intervention Monitoring
(LTIM) Project.
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Appendix C:

Summary of monitoring to be undertaken in the Edward-Wakool system for the Long Term Intervention Monitoring Project from 2014-2019

The monitoring has a strong focus on fish, including fish movement, reproduction, recruitment and adult populations. Several other indicators (e.g. water
quality, hydraulic modelling, primary productivity, aquatic vegetation) are also monitored as they indirectly influence fish population dynamics and will be used
to evaluate the whole of ecosystem responses to Commonwealth environmental watering.
Evaluation of responses Data will contribute to
Indicator
Zone
Notes
to Commonwealth
environmental watering
in the Edward-Wakool
Selected Area


evaluation of responses
to Commonwealth
environmental watering
at whole of Basin-scale

(Zone 3)


River hydrology

1,2,3,4

Hydraulic modelling

1,2,3,4



Stream metabolism and
instream primary
productivity

1,2,3,4



Characterisation of carbon
during blackwater and
poor water quality events
Riverbank and aquatic
vegetation

1,2,3,4





1,2,3,4





Fish reproduction
(larvae)

1,2,3,4



Fish recruitment
(young of year)

1,2,3.4



Fish population survey

1,2,3,4
(plus 15
sites in yr 1
and 5)



Fish movement

1,2,3,4




(Zone 3)



(Zone 3)





(Zone 3)



Discharge data from NOW website, depth loggers, staff gauges
The extent of within channel inundation of geomorphic features under
different discharge will be modelled. Ground truthing of the model and an
acoustic doppler survey undertaken at selected sites
Dissolved oxygen and light will be logged continuously in each zone
between August and March. Nutrients and carbon samples will be collected
monthly and spot water quality monitored fortnightly. Results will be
reported to the Edward-Wakool Environmental Watering Group monthly
The type and source of carbon will be monitored monthly between August
and March. There is an option for CEWO to fund additional sampling
(weekly) during blackwater or other poor water quality events
The composition and percent cover of riverbank and aquatic vegetation will
be monitored monthly. Results will be reported to Edward-Wakool
Environmental Watering Group.
The abundance and diversity of larval fish will be monitored fortnightly
between September and March using light traps and drift nets. The results
will be reported to the Edward-Wakool Environmental Watering Group
Targeted capture of young-of-year fish will be undertaken by back-pack
electrofishing in February and March. Young-of-year recruitment will be
assessed using otoliths.
Fish population surveys will be undertaken once annually in the focal area
between March and May. An additional 15 sites throughout the system will
be surveyed in years 1 and 5 to report on long-term change in the fish
community
Movement of golden perch and silver perch will be monitored commencing
in 2015
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