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Summary on progress against monitoring and evaluation activities
Note: for the Long-Term Intervention Monitoring Project, Edward-Wakool River system Selected Area:
 Appendix A provides additional information about the project for the Edward-Wakool system and its
context in terms of ecological monitoring and evaluation within the Murray-Darling Basin
 Appendix B provides a map showing the location of hydrological zones that will be monitored
 Appendix C provides a summary of monitoring to be undertaken under the project from 2014-2019.
Activities
Progress
Monitoring activities
Hydraulic modelling



River hydrology






Stream metabolism



Fish recruitment



Acoustic Doppler Current Profiler survey and hydraulic modelling will be undertaken
in 2015
Inception field trip undertaken in July 2014 to finalise selection of sites
Hydrological data from July to Dec 2014 downloaded from Office of Water website
Depth loggers were installed in early August and data are downloaded monthly
Six staff gauges were installed in September and the first reading was made in late
September. Five additional gauges will be installed in January 2015
Dissolved oxygen loggers were installed in August 2014. Probes are cleaned
fortnightly and data download monthly
Sampling for nutrients and carbon commenced in the first week in September 2014.
Samples are collected monthly and sent to Monash University for processing
Sampling for carbon characterisation commenced in September 2014. Samples are
collected monthly and lab processing is undertaken within 3 days of collection
Fixed transect markers were surveyed and installed in September 2014. Vegetation
monitoring commenced in October and is undertaken monthly
Light trap sampling (for the Selected Area evaluation) undertaken fortnightly
between September 2014 and March 2015. Light trap sampling (for Basin-scale
th
evaluation) undertaken over five weeks commencing 10 November 2014.
th
Drift net sampling was undertaken over five consecutive weeks commencing 10
November 2014. All drift net samples have been processed
Sampling of fish recruits will commence in February 2015

Fish (river)



The fish community sampling will be undertaken in April/May 2015

Fish movement



Fish movement monitoring will commence in 2015

Evaluation activities
Area evaluation report



2014-15 evaluation report draft due 30 Aug 2015, revision due 31 Oct 2015

Progress reports



Progress reports submitted quarterly and uploaded to CSU website

Monitoring data entry



Data management system training was undertaken in November 2014. The CEWO is
refining the system and it will be available for data entry in February 2015


Carbon & water quality



Riverbank and aquatic
vegetation
Fish larvae






Communication and engagement
Edward-Wakool
 Meeting of EWSC held on Thursday 9th October 2014. An update on the LTIM
Stakeholder Committee
monitoring was presented at that meeting and reporting timelines discussed
 Some of the projects endorsed by EWSC and funded by Murray LLS will contribute
information to LTIM project (e.g. staff gauges, time lapse cameras)
 LTIM quarterly progress reports emailed to EWSC members
Edward-Wakool
 Members of the M&E Team (CSU, DPI Fisheries, Murray LLS) contribute to EdwardEnvironmental flows
Wakool Environmental Watering Group teleconferences (held approx once per
Group
month). An update on the LTIM monitoring is provided at each meeting
Other stakeholder
 Murray LLS contacted all landholders that could potentially be impacted by the
engagement
Commonwealth environmental watering action in Yallakool Creek and all were happy
for the action to proceed. Landholders will be informed the environmental watering
action in Yallakool Creek will cease in January 2015
 Prior to each monitoring trip the monitoring team contacts all landholders whose
properties we will access to undertake sampling. Informal verbal updates and copies
of progress reports provided to these landholders
 Information on LTIM project updated on CSU website (reports, media releases etc)
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Commonwealth environmental water use in the Edward Wakool River system
during 2014-15
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.
Water delivered as at 12 December 2014: approx 32,629 ML. The environmental flows will begin to
recede from 16 December 2014 and are expected to finish on 14 January 2015. At this point, flows in
Yallakool Creek will have returned to required operational levels.
What have we heard since the release of LTIM progress report one?
The feedback the CEWO received from stakeholders on LTIM progress report one included:
 They were pleased to see more information being provided about the LTIM project
 Would like to see more data analysis included in the progress reports. In relation to this, the
2014-15 LTIM annual report (draft due to the CEWO by 31 August 2015 and final due by 31
October 2015) will contain the analysis of data collected during 2014-15. Some preliminary data
analysis will be completed to inform 2015-16 planning discussions with the community that are
anticipated to be held in the first quarter of 2015.

Field observations
Observations from monitoring undertaken between October and December 2014 are provided in this report.
Observations from monitoring undertaken between July and September are in the first progress report.
1. Fish spawning

Two sampling methods are used in this project to assess breeding responses of fish to environmental watering.
Light trap sampling of larval fish is undertaken fortnightly between September 2014 and March 2015 at sites
in zones one to four (see map in Appendix B) to assess which species in the fish community are spawning in
the Edward-Wakool system. Five light traps are set at each sample site just prior to dusk and they are
retrieved early the following morning. Since 2012, thirteen of the fifteen fish species known to occur in the
Edward-Wakool area have been collected as larvae or young juveniles.
Preliminary results show that no Murray cod larvae were captured in September 2014, which is expected for
that time of the year because the water temperature remained below 16º C. Murray cod larvae were caught
in all zones in October and November 2014 and very low numbers of Murray cod larvae were captured in mid
to late December. These observations are consistent with the results from previous years. Processing of
samples collected in 2014 is ongoing.

Above: A glow stick is inserted in the centre of the light trap to help attract larval fish (Photo J. Abell)
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To complement the light trap sampling, drift nets were also deployed to target floating eggs and larvae that
are generally not caught in the light traps. This method particularly targets eggs and larvae of golden perch
and silver perch. Three drift nets were deployed in zones one to four for one night in each of five consecutive
weeks from 10 November to 11 December 2014. Six fish eggs were collected in the drift nets but these could
not be identified to species level. Although no golden perch or silver perch larvae have been collected to
date, monitoring of fish recruitment in 2015 will help determine if spawning of golden perch and silver perch
occurred this year. Processing of the drift samples has been completed and results will be presented in the
2014-15 annual report.
See factsheet for general information on larval fish in the Edward-Wakool system.
2. Aquatic vegetation

The percent cover of instream aquatic vegetation growing on the inundated edge of the river increased from
October to December 2014 during the environmental watering action, particularly in zone 3 downstream of
the Wakool River/Yallakool creek junction. Plants observed include floating pondweed (Potamageton spp.),
Milfoil (Myriophyllum spp.), sedges (e.g. Juncus) and rushes (e.g. Eleocharis acuta). The charophyte Chara
spp. is also present. As expected, the cover of terrestrial riverbank vegetation changed very little over time.
Several components of the flow regime (duration, magnitude, rate of recession) and the river channel
geomorphology influence the responses of aquatic vegetation. It appears that the growth of aquatic plants
has been most prolific at sites where the environmental watering has inundated shallow in-channel benches.
The rate of recession at the end of the environmental watering will be managed to avoid stranding of biota
and enable the aquatic vegetation to persist over an extended period of time. In 2012-13 the recession was
rapid and submerged vegetation was rapidly exposed and desiccated. This was avoided by a longer duration
recession at the end of environmental watering in 2013-14.

Above: Aquatic vegetation growing on inundated edge of the riverbank in the Wakool
River in December 2014, at monitoring site in zone 3 downstream of the Wakool
River/Yallakool Creek junction (Photo S. Healy)
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3. Frogs and tadpoles

Commonwealth environmental water has increased opportunities for reproduction of frogs through the
inundation of sedges and grasses along the riverbank in Yallakool Creek (zone 1), and the mid Wakool River
(zones 3 and 4, see map in Appendix B). The environmental water has also inundated some backwaters (see
photos page 6), creating shallow vegetated habitat. The inundation of these features over an extended
period of time has enabled aquatic animals to utilise this new habitat. The in-channel hydraulic modelling
that will be undertaken as part of the LTIM Project will help identify critical discharge levels at which
geomorphic features and backwaters such as this are inundated.
Egg masses of the spotted marsh frog (Limnodynastes tasmaniensis) were observed on inundated vegetation
at Zone 3 downstream of the Wakool River/Yallakool Creek junction in December 2014 (see photo below).
This is notable, because over the past three years egg masses have been observed only in floodrunners and
wetlands, but not in the main channel.

Above: Limnodynastes tasmaniensis egg mass on inundated vegetation in the shallow
edge of the Wakool River, Zone 3, 12 December 2014 (Photo S Healy

In the LTIM first progress report we noted that in October 2014 three species of frogs (Plains Froglet Crinia
parasignifera, Common Froglet C. signifera, Spotted Marsh Frog Limnodynastes tasmaniensis) were heard
calling in an inundated backwater in zone three (see photos page 6). Egg masses of L. tasmaniensis were also
observed at that time. In November tadpoles were captured in the backwater, some of them having front
and back legs (see photo page 1) and others were very small tadpoles that were recently hatched. In
December tadpoles were also captured in this backwater, several being at different life stages ranging from
those having little nodes on the rear to well developed toes. These observations demonstrate that the
inundation of this backwater has provided the opportunity for the successful reproduction of frogs.
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Above: Site 3 zone 4, 21 July 2014. The discharge in
Wakool River @ Wakool-Barham Rd was 148
ML/d (Photo R Watts)

nd

Above: Site 3 zone 4, 2 December 2014 during
environmental watering. The discharge in
Wakool River @ Wakool-Barham Rd was 411
ML/d (Photo S Healy)

st

Above: Site 3 zone 4, 1 October 2014 during the
environmental watering. The discharge in
the Wakool River @ Wakool-Barham Rd
was 468 ML/d (Photo R Watts)

Above: Inundated backwater at site 3, zone 4
nd
2 December 2014 (Photo S Healy)

4. Water quality

Water quality is monitored in zones one to four in the Edward-Wakool system using a combination of loggers
(for dissolved oxygen and temperature) and water sample collection (for nutrients and carbon). Murray LLS
staff have also been monitoring water quality at some sites approximately once per week throughout
November and December using hand held equipment. These two methods complement each other; the spot
measurements are able to be reported immediately and more frequently but are only sampled at one time of
the day once per week, whereas the logged data monitor continuously but data are only available at the end
of each month.
Some observations of dissolved oxygen levels less than 5 mg/L have been recorded in the upper Wakool
River immediately upstream of the junction of the Wakool River and Yallakool Creek. Current conditions are
not of concern, because these lower levels are localised and not widespread throughout the system and
there is no evidence of blackwater. The lower DO readings possibly reflect higher levels of filamentous algae
observed in this part of the river. Water quality will continue to be monitored and reported to the EdwardWakool Environmental flows Group and Murray and Districts Dissolved Oxygen Group
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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 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 1 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 1. 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 hydrological zones that will be monitored in the Edward-Wakool
system for the Long-Term Intervention Monitoring Project.

The monitoring will be focussed in Yallakool Creek (zone 1), the upper Wakool River (zone 2) and mid reaches
of the Wakool River (zones 3 and 4). In addition to the fish surveys undertaken in the focal area, 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 sampled in Stevens Weir
(source 1) and the Mulwala canal (source 2) as these sites are the potential source of Commonwealth
environmental water in this system.
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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) will also be monitored as they indirectly influence fish population dynamics and will also
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
system



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



River hydrology
Hydraulic modelling

1,2,3,4
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)
1,2,3,4









Fish movement

Discharge data from NOW website, depth loggers, staff gauges
The extent of within channel inundation of geomorphic features under
different discharge will be modelled with ground truthing and an acoustic
doppler survey 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. 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 between September and March. Results will be
reported to Edward-Wakool environmental watering group each month
The abundance and diversity of larval fish will be monitored fortnightly
between September and March using light traps and drift nets. The
samples will be processed in the week following monitoring and results
reported to the Edward-Wakool environmental watering group each
fortnight
Targeted capture of young fish will be undertaken by back-pack
electrofishing between February and April. Young of year recruitment will
be assessed using otoliths.
Fish population surveys will be undertaken annually in the focal area. 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
To be undertaken starting in 2015 with a focus on golden perch and silver
perch
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