Reef Rescue Water Quality
Research and Development Program
Progress Update: 1 July 2011 to 31 December 2011
Projects
The Reef Rescue R&D projects are now starting to generate preliminary results after an initial period of
refinement of experimental design and set up, site selection and the establishment of project teams and
partnerships. During the period July to December 2011, the project teams have worked to identify and
establish project linkages, and many researchers have been engaged in extensive consultation with partner
organisations and stakeholders to set up their projects.
A summary of the science progress within each of the three main sub programs of Reef Rescue R&D to 31
December 2011 is presented below.
Adoption and development of sustainable practices that improve water quality outcomes
The grazing industry related projects (RRRD024, 027, 032, 009) are making excellent progress. A field
rehabilitation trial site has been established in the Burdekin catchment for assessing the effectiveness of
rehabilitation techniques for D condition land (RRRD024). In the Fitzroy region, the project team has
managed to identify two sites where techniques have trialled in the past and will build on these datasets.
Economic analysis for the field sites has commenced in collaboration with RRRD039. The first round of rapid
condition assessments for land condition have been completed in RRRD027, targeting areas of extreme
condition (A and D) in the Burdekin and Fitzroy regions. Full on-ground assessment of 200 sites were also
carried out using PATCHKEY sampling methods. The preliminary ABCD classification and analysis has been
carried out, suggesting that a movement from lower to higher condition states for the post 1996 period.
Ground truthing suggests the model performs well in very poor condition areas (D-condition) and
overestimates areas of very good condition (A-condition); analyses are continuing. VegMachine datasets
(1988-2011) for the Burdekin and Fitzroy regions have been generated and distributed to all local users.
The case study sites identified to assess differences in cover, rainfall zones, soil type and management
practices have been selected for RRRD032. Assessments to date indicate cover differences between case
study properties are likely to have resulted from management practices, which will be quantified in the
coming period. Differences in soil properties, cover and practices are also emerging. The ongoing operation
of hydrological and water quality monitoring equipment at the Brigalow Case Study site has occurred assess
nitrogen generation rates from pasture legumes (RRRD009), however, no significant runoff has occurred
since the project commenced to produce new water quality data. Half of the proposed rainfall simulations
and 100% of the proposed soil and pasture sampling activities have been completed and submitted for
analysis.
The sugar industry related projects (RRRD056, 004, 020) met all of the required milestones and continue to
report successfully against the MERI outcomes. Experimental site selection for RRRD056 regarding trialing
and modeling A class management practices has now been completed and monitoring has commenced to
identify which nutrient applications can be reduced with precision farming (there is currently no framework
guiding nutrient application rates at sub-block scales) and the associated water quality benefits. Data sets
from previous studies have been applied to modelling runs with initial outputs identifying good response
between sugarcane yield and N balances as affected by N inputs. In RRRD004, a series of sites visits with
North Qld co-operators have been completed for ongoing logistics and experimental design. Data outputs
from the detailed monitoring set-up from farmer-managed research plots investigating leaching/runoff of
nutrients/agrochemicals is now coming online, with data analysis comparing the concentrations and loads of
pollutants (N, herbicides) in run-off and deep drainage in response to both irrigation and rainfall events.
Work had continued on data collection for the development of a computer model that accounts for leaching
of agrochemicals in the context of drip irrigation and banana/sugarcane field.

In RRRD020, the initial review on the current SIX EASY STEPS guidelines has indicated that no
changes to the guidelines on N application rates for sugarcane after legume break is required.
Current recommendations are that guidelines are sufficient though a comparison method from NSW
for determining N contribution of legume break crops to subsequent sugarcane crop cycle looks
promising. Key meetings regarding the continuation of field work at current locations (Herbert,
Mackay and Burdekin) have occurred and work will continue at those locations. Details of the
appropriate crops and N treatments has now been finalised for each of the study areas.
The horticulture and dairy industry projects (RRRD49, 054, 055) met all their required milestones,
and have continued inter-project meetings to ensure trial results inform model development and
validation (RRRD049 and RRRD054). Banana trials in South Johnstone now have all instruments
installed and have commenced collection and analysis of soil samples and leachate (RRRD049). The
conceptual framework for the banana model has been reviewed by the APSIM Reference Panel and
is being calibrated for a non-stressed crop (RRRD054). Equipment is now in place at two dairy sites in
Gympie and the Atherton Tablelands for RRRD055 to measure nutrient movements, soil surveys
were undertaken prior to experimental treatments, and runoff plots have been installed. This
project continues to work closely with the dairy industry and maintain their involvement.
The socio economic projects (RRRD010, 011, 039) are also progressing well and have met all their
required milestones. Project RRRD010 has identified characteristics of management practices in
cane farming that have water quality benefits and is identifying key factors affecting adoption of
these. Progress has been made in entering water quality data relating to paddock and catchment
investigations from over 130 site into a database that identifies key characteristics of each study
(RRRD011), and key sites have been modelled for runoff and soil loss. A website to publish the
Howleaky? model parameter files for key sites is under development and the front page of the web
portal is now live. The integrated assessment of BMP cost-effectiveness (RRRD039) has now
completed the data collection logic and begun a comparative analysis of data integration,
aggregation and presentation approaches.
Pesticide threat, delivery and management
The pesticide projects (RRRD037, 038, 058) have met all required milestones; RRD037 and RRD038
have continued to operate jointly, linking outcomes through project teams. Initial analysis on halflives of herbicides in soils is promising with alternative pesticide projects having a much shorter soil
half-life and thus not particularly persistent. Preliminary laboratory experiments have commenced
to determine persistence of PSII herbicides in seawater. Formation of the experimental plan to test
off-site migration of pesticides in cane has been completed; however site selection is ongoing due to
grower’s reluctance to participate. The design for monitoring atrazine and tebuthiuron in cropping
and grazing lands has now been completed. A model run (Pesticide Impact Rating Index) that
incorporated all the pesticides that are used in bananas in the broader region has been performed to
examine a ‘worst-case’ scenario for the industry and to help decide the pesticides of concern in the
industry for analysis in this project. Reviews on half-lives and pesticide exports from Fitzroy River
have been completed. Discussions have commenced to facilitate linkage of appropriate research and
monitoring projects within a research pesticide cluster for GBR water quality.
Appropriate method development for testing biological monitoring techniques for pesticides
(RRRD058) has commenced including assessing appropriate field sampling techniques, pilot toxicity
studies, experimental methods for diatoms, and list of all macroinvertebrate taxa. Initial
experiments show differences in sensitivity in diatoms, which will subsequently be used to classify
them as sensitive or tolerant to herbicides.
Tracking change - water quality monitoring techniques and reporting
The monitoring and reporting projects (RRRD030, 016) are well underway. The project team
assessing load estimation techniques (RRRD030) have compiled a majority of the relevant datasets
for the Burdekin catchment and Weany Creek (sub catchment) necessary to conduct assessments of
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the uncertainties associated with load estimations (derived from field and laboratory techniques). A
Bayesian hierarchical modelling (BHM) methodology for the single-site model has been developed
and implemented using a simulation approach and improvements to the Source Catchments models
continue to be investigated. A review of national and international water quality assessment
frameworks has been carried out for RRRD016 to inform the development of integrated assessment
metrics for water quality in the GBR. Seven national and 5 international programs were selected as
suitable for review, and similarities with Reef Rescue Marine Monitoring Program are documented
with preliminary recommendations for a suitable framework. Statistical procedures to compare and
then integrate the different WQ data types into an overall WQ assessment have been investigated.
All Project Leaders also contributed to the documentation of Research Program Linkages for Reef
Rescue R&D and the Reef Rescue R&D Communication Strategy (see below). Both of these
documents
are
available
on
the
Reef
Rescue
R&D
temporary
website
(http://www.rrrc.org.au/reefrescue/index.html).

Reef Rescue R&D Program
Reef Rescue R&D is now well established both at an individual project level, and at an overall
Program level. The highlights of activities that were undertaken across the Program in 2011 are
summarised below.
 The Reef Rescue R&D Inception Workshop was convened in June 2011 and involved Project
Leaders, end users of the research and stakeholders. The workshop built collaboration between
projects and other programs including the Reef Plan Paddock to Reef Integrated Monitoring,
Modelling and Reporting Program, the National Environment Research Program (NERP) Tropical
Ecosystems Hub, the Queensland Reef Protection Package Science Program, the Reef Plan R&D
Strategy, and eReefs.
 Each project has developed MERI Plans and Risk Management Plans.
 The first project Yearly Progress Reports and Financial Reports (where relevant) (project
commencement to 30 June 2011) were submitted. A consolidated report was also prepared by
the Science Coordination team.
 A Program Summary Update in October 2011 documented progress of the projects between July
and September 2011. This was useful in tracking progress of project implementation which in
many cases involved selection of study sites and considerable consultation with industry and
regional groups.
 A Research Program Linkages Report and provides an overview of Reef Rescue R&D, the project
linkages identified to date and important linkages to other related research and monitoring
programs. Approaches to facilitating integration within the program and with other initiatives are
also identified.
 The Reef Rescue R&D Communication Strategy completed in November 2011 contains the plans
and actions for delivering the outcomes of Reef Rescue R&D to a wide range of interest groups
and includes commitments to a web presence, email newsletters, an annual workshop, regional
or industry specific meetings and synthesis products.
 The first Reef Rescue R&D email newsletter was circulated in November 2011, providing an
introduction to the program and was distributed to almost 80 recipients.
 A draft Data Management Protocol has been prepared to outline the principles for data
management for Reef Rescue R&D, and present options for data capture and presentation.
As part of our research user engagement, the Science Coordination team has made a substantial
effort in the first 8 months of the program to meet with or make contact with several key users of
Reef Rescue R&D. For example:
 A regular coordination forum has now been established for leaders of Reef water quality research
programs, and the group met in May and September 2011. Our team has been involved in the
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development of a joint communication strategy for Reef Plan related research programs which is
currently in draft form.
An overview of Reef Rescue R&D has been presented at 4 regional Reef Protection Package
Education and Extension Forums, providing valuable networks with extension staff in the grazing
and cane industries.
A collaborative initiative between the Science Coordination team, the Reef Protection Package
and NERP is compiling a register of landholder engagement by projects in the programs to inform
all projects of planned engagement activities and identify possible synergies/collaborations that
will maximise effort and minimise landholder fatigue.
Direct links with the Paddock to Reef Program have been strengthened through facilitation of the
regional management practice synthesis workshops conducted between December 2011 and
April 2012. These workshops have involved Reef Rescue R&D researchers where possible.
Water quality related projects within the NERP are now underway and linkages between these
projects and Reef Rescue R&D are being documented.
Discussions are underway with the Reef Rescue Operatives team to coordinate a combined
workshop this year to strengthen the links between all components of the Reef Rescue
investment.

Individual Project Leaders have also made considerable progress in engaging end users as part of
project planning and preparations.
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