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What is the Paddock to Reef program?
The Paddock to Reef Integrated Monitoring, Modelling and Reporting 
program (Paddock to Reef program) is a collaboration involving 
Australian and Queensland government agencies, industry bodies, 
regional Natural Resource Management bodies, landholders and 
research organisations. 

It is jointly funded by the Australian and Queensland governments, 
and has continued to improve in terms of scope, methodology and 
application over the 10-year period of implementation.

The Paddock to Reef program integrates monitoring and modelling 
across a range of attributes, and at a range of scales across the 
Great Barrier Reef catchments including paddock, sub-catchment, 
catchment, regional and Great Barrier Reef-wide. 

In line with the Reef 2050 Water Quality Improvement Plan (Reef 2050 
WQIP) overarching framework, the program evaluates management 
practice adoption, management practice effectiveness (in terms of 
water quality benefits and economic outcomes), catchment condition 
(riparian, wetlands and ground cover), pollutant runoff and marine 
condition.

The program areas are integrated to form the principal framework for 
evaluation and reporting on progress towards the Reef 2050 WQIP 
targets and objectives through the Reef Water Quality Report Card.
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Burnett Mary region snapshot
The Burnett Mary is the southern-most region in the Great Barrier Reef 
catchment area. It is comprised of five major catchments: the Baffle, 
Kolan, Burnett, Burrum and Mary catchments.

The World Heritage Areas of K’gari (Fraser Island) and Great Barrier Reef, 
as well as the Ramsar-listed wetland of international importance, the 
Great Sandy Strait, are located in the coastal waters of the Burnett Mary 
region. 

Other important coastal and marine ecosystems include sub-tropical 
saltmarsh, coastal vine thickets, sub-tropical lowland rainforest, 
offshore reefs, intertidal and deep-water seagrass and mangrove 
forests. The Brigalow Belt is also found throughout the inland parts of 
the region. 

All of these ecosystems can be considered biodiversity hotspots, which 
support a wide range of nationally and state-listed threatened species 
of flora and fauna.

The region has a moderate, sub-tropical climate with summer 
dominated rainfall. There is significant variability in climate across the 
region due to elevation and distance from the coast.

Grazing land dominates the region, with the greatest area in the 
Burnett River catchment, along with forestry, conservation and natural 
environments, and dryland cropping. The largest area of sugar cane 
is in the Burrum catchment, and the largest urban area is in the Mary 
catchment.

Urban centres such as Bundaberg, Hervey Bay and Maryborough are 
located on the coastal strip, with other towns such as Gympie and 
Kingaroy located inland.

Map of the Burnett Mary region showing Paddock to Reef and Reef Water Quality  
monitoring sites 2019–2020.
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Addressing erosion on grazing land
For some graziers in the Burnett Mary region, gully and streambank 
erosion has reduced productivity of their agricultural land and 
resulted in the loss of valuable soil and nutrients. This impacts on their 
livelihoods and on the water quality of streams in the catchment. 

The three-year Better Beef for the Reef project provided graziers with 
the  knowledge, skills and capacity to improve reef water quality and 
productivity by supporting the implementation of enhanced farming 
practices. 

In particular, one grazier in the Kolan catchment implemented forage 
budgeting and rotational grazing, which has given them the ability to 
rest paddocks over the wet season. 

It will also result in long-term improvements in land condition and 
overall productivity on farm.

The Better Beef for the Reef project was funded through the 
Queensland Government’s Reef Water Quality Program and delivered 
by the Burnett Mary Regional Group. Changes in management 
practices projects like these are reported to the Paddock to Reef 
program to estimate the water quality benefits and progress towards 
the Reef 2050 WQIP targets.

Management practice adoption
The Burnett Mary region has a diverse landscape with a wide variety 
of agricultural activities. The management practices on agricultural 
land can affect off-site water quality, including sediment, nutrient 
and pesticide loads. The main agricultural industries in the region are 
grazing, sugarcane, broadacre grains and horticulture. 

Landholders manage complex farming systems made up of many 
diverse individual management practices. The Reef 2050 WQIP target 
for land and catchment management (below) acknowledges that 
the largest water quality benefits will be realised through use of 
management systems that include adoption and integration of a 
number of critical management practices.

Target: 90% of land in priority areas under grazing, horticulture, 
bananas, sugarcane and other broad-acre cropping are managed 
using best management practice systems for water quality 
outcomes (soil, nutrient and pesticides).

Broadscale improvements in water quality due to the adoption of new 
management practices may take years or decades to achieve. Bridging 
the gap between management action and water quality and ecosystem 
impacts can be achieved by modelling the delivery of pollutants 
generated in paddocks, transported downstream by rivers, to estuaries 
and ultimately to Great Barrier Reef coral reefs and seagrass meadows.

In some situations landholders can access advice and grants to assist 
with the implementation of a change in land management to improve 
water quality outcomes through the reduction in sediment, nutrients 

and pesticides entering waterways. Many landholders have already 
accessed financial assistance to complete projects that have water 
quality benefits. Some examples include:
•	 Exclusion fencing and installation of water access points that 

keep livestock away from river and stream banks.
•	 Development of property management plans, fencing 

according to land type and the implementation of 
sustainable grazing management systems that preserve 
ground cover and mitigate erosion.

•	 Earthworks that halt active gully erosion, a major source of 
sediment found in waterways.

•	 Streambank restoration works.
•	 Nutrient management planning for intensive cropping areas 

such as sugarcane and horticulture (e.g. adopting the SIX 
EASY STEPS nutrient budgeting process).

•	 Improved fallow management through the purchase of 
equipment that reduces tillage (e.g. zonal tillage prior to 
planting sugarcane).

•	 Installation of sub-surface fertiliser application systems.
•	 Improved application of residual herbicides.
•	 Purchase and installation of water-efficient irrigation 

equipment.
•	 Earthworks to better manage irrigation and rainfall runoff.
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Ground cover reduces runoff & erosion
There is a strong relationship between ground cover and runoff. During 
rain, grazing lands with low ground cover will have high levels of runoff 
as well as low levels of water infiltration, resulting in less stored soil 
water for pasture growth. 

Runoff, especially when ground cover levels are low, can result in 
hillslope erosion and in some cases gully erosion with soil lost from the 
system as it moves off farm and into waterways. 

For good water infiltration with minimal runoff, pastures require high 
ground cover levels, good pasture height and ample plant residue 
(even at the end of the dry season), a healthy mix of plant species and 
biologically active soil (including good soil carbon levels). 

A healthy pasture is best assessed at ground level whereas ground cover 
is easily assessed remotely (e.g. from satellite).

All catchments in the Burnett Mary region have an impressive history of 
adequate (greater than 70%) ground cover in the late dry season across 
95% of the region’s grazing lands.
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Source: www.reportcard.reefplan.qld.gov.au

Ground cover and rainfall trends
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Isis 20:20 Nutrient Management Planning 
Maintaining a good balance of soil nutrients is one of the many factors 
that farmers consider when growing a sugarcane crop. 

As part of the Isis 20:20 Nutrient Management Planning project, funded 
by the Queensland Government’s Reef Water Quality Program, growers 
are receiving one-on-one Nutrient Management Planning and Google 
Earth Training from Isis Productivity Limited (IPL) staff.  

Each nutrient management plan is developed with the grower and 
customised for their farm, creating block by block farm specific nutrient 
recommendations. 

Each plan is provided in both hardcopy and digital formats taking into 
account the SIX EASY STEPS program for farm nutrient requirements 
and the farm’s soil types, paddock history and soil test results.

Growers who have worked with IPL and are using their nutrient 
management plans have found the benefits of being involved in the 
project include: 
•	 a clear, easy to follow, colour coded plan displaying all 

nutrient recommendations,  
•	 using Google Earth in-field to refer to their farm maps and 

block information,
•	 receiving in-field calibration assistance,
•	 using the platform, JotForms, as an efficient and customised 

nutrient record keeping tool.

The nutrient management plan is a key part of a grower’s individualised 
productivity plan that is being developed in an integrated way as part 
of the Isis 20:20 productivity and profitability initiative. This will ensure 

nutrient management planning continues in a sustainable way after 
the project funding ceases.

Changes in management practices during projects like these are 
reported to the Paddock to Reef program to help understand the 
outcomes for water quality and the progress towards the Reef 2050 
WQIP targets.
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Paddock-scale monitoring & modelling
In some regions paddock-scale runoff trials have been conducted to 
measure the effect of different land management practices on water 
quality under different conditions. These trials are conducted under 
natural and simulated rainfall conditions.

The results are used to ‘inform’ paddock-scale water quality models that 
can be used to test a range of land management scenarios for different 
land uses, and calculate the likely effect on water quality.

Under the Paddock to Reef program a three year paddock monitoring 
trial was conducted at a site near Bundaberg to measure the impact 
of different management practices in a horticultural and sugarcane 
farming system on catchment water quality. 

The trial ran from July 2010 to June 2013 and consisted of five 
treatments on a sandy loam soil at Alloway, near Bundaberg. The crop 
sequence was capsicum, zucchini, plant cane and first ratoon cane. 

The paddock monitoring program compared current industry standard 
practices to improved practices and aspirational but untested practices.

Information from paddock monitoring is used to model water quality 
improvement and the resulting impact on reef health.
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Catchment scale monitoring & modelling
Catchment monitoring and modelling

Pollutants
There are 19 water quality monitoring sites across the Burnett Mary 
region, each collecting water samples for analysis of sediment and 
nutrient loads and/or pesticide concentrations (see map on page 3). 
These monitoring stations collect water samples during rainfall or 
flooding events and periods of  ‘normal’ or ‘ambient’ water flow.

Why use modelling to measure pollutant load reductions? 

Monitored pollutant loads leaving catchments vary significantly 
from year to year, mainly due to differences in annual rainfall and 
runoff. Therefore, catchment modelling is used to estimate the annual 
pollutant load reductions due to the adoption of improved land 
management practices. 

This removes the impact of factors such as climate variability. 
Research suggests time lags to monitor the improvements from land 

management practice change could range from years for pesticides up 
to decades for nutrients and sediments, due to the high level of climate 
variability. 

The models use measured changes in on-ground management and 
well-documented and accepted methods and assumptions. Long-term 
water quality monitoring data is used to validate and improve the 
models (see diagram below), continuously improving confidence in the 
estimates of water quality over time. 

Catchment condition monitoring
The catchment condition of the Burnett Mary region is monitored 
through measuring ground cover, the extent of riparian vegetation 
and the extent and condition of wetland area. There are seven wetland 
monitoring sites in the Burnett Mary region.
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Wetland & riparian zone condition
Wetlands and riparian zones provide many social and ecological 
benefits to the Burnett Mary region, and they play an important role in 
reducing pollutant loads leaving the catchment.

Riparian zones are particularly vulnerable on grazing land where 
livestock with unrestricted access to streambanks can cause severe 
erosion. When livestock are excluded from these areas, and provided 
with alternative water sources, the streambank vegetation can protect 
the bank from erosion and filter runoff before it enters the stream.

Likewise, wetlands also help improve water quality by removing 
pollutants. When water flows into a wetland area it tends to slow down 
and some sediments and attached nutrients and pesticides can settle 
out of the water.

Vegetation growing in the wetland area plays a dynamic role in 
improving water quality.

There are approximately 51,600 ha of natural wetlands and 2310 ha of 
modified wetlands in the Burnett Mary region, comprised of:
•	 28,020 ha of natural vegetated freshwater swamps 

(palustrine wetlands) and 1730 ha of modified vegetated 
freshwater swamps, mostly in the Baffle and Burrum 
catchments.

•	 15 ha of natural lakes (lacustrine wetlands) and 580 ha of 
modified lakes.

•	 23,560 ha of natural mangroves/salt flats (estuarine 
wetlands) and 2 ha of modified mangroves/salt flats. The 
largest area being in the Baffle catchment.

Changes in wetland condition (pressure on environmental values and 
state of environmental values) and the extent of wetlands can occur 
when land managers seek to ‘reclaim’ land through drainage works for 
agricultural, industrial or urban expansion.

Things that can be affected include: 
•	 biotic integrity: the biological health and diversity of the 

wetland’s ecosystems 
•	 local physical integrity: the wetland’s natural physical state 

and integrity
•	 local hydrology: the wetland’s natural hydrological cycle 
•	 connectivity: the natural interaction of the wetland with 

other ecosystems including other wetlands.

There are also opportunities to create wetlands on farms and in urban 
areas to improve water quality, provide habitat for a wide variety of 
wildlife, provide recreational activities and improve amenity.

Measuring social impact
Many factors influence land managers’ decisions. Another component 
of the Paddock to Reef program seeks to better understand the 
social, economic, institutional, environmental and cultural factors 
that influence the adoption of new land management practices, 
innovation and stewardship.

Having a clearer understanding of the attitudes and motivations of 
land managers engaging with the program, as well as the barriers to 
practice change will enable the program to adapt to landholder needs 
and improve communication.



Economic tools & urban development
Two new monitoring tools will be introduced to the Paddock to Reef 
program in coming years. The first tool will measure the economic 
benefits of agricultural land management practices. This will provide 
a set of comparative cost-benefit economic modelled data as it relates 
to priority Great Barrier Reef catchments, agricultural industries and 
practices. 

This will help programs to optimise their investments through 
prioritisation and adoption of the most cost-effective land and 
catchment management options based on water quality risk. It also 
supports the development of regional Water Quality Improvement 
Plans.

The second tool will focus on measuring the adoption of management 
practice change for major urban areas in Great Barrier Reef catchments. 
Industrial and public lands will also be introduced using a phased 
approach. 

This urban water management practice assessment and reporting 
framework will be used to assess and report the level of urban 
water stewardship in reef water quality and regional report cards 
to demonstrate the degree to which urban water managers are 

contributing to improving water quality in Great Barrier Reef 
catchments. It also fosters innovation and stewardship of point source 
pollution management.

Marine monitoring & modelling
Seagrass and coral are sensitive to water quality. Monitoring the 
extent and condition of seagrass and coral communities in the in-shore 
areas provide key indications of the water quality entering the marine 
environment. There are five seagrass and 16 coral monitoring sites 
within the Burnett Mary region.

The eReefs deterministic modelling framework is used in conjunction 
with the in situ information collected in the Marine Monitoring Program 
and satellite observations to extrapolate water quality across the entire 
Great Barrier Reef. The model is used to generate the marine water 
quality metric that contributes to reporting for the long-term outcome 
of the Reef 2050 WQIP.

In the Burnett Mary region only intertidal estuarine and coastal 
seagrass meadows located in bays protected from south-easterly 
winds and wave action have been monitored by the marine monitoring 
program (MMP).

Seagrass and coral conditions

Above-average river discharge carrying high sediment loads can result 
in lower benthic light during the peak seagrass growing period, which 
can contribute to the poor meadows condition. Seagrass meadows are 
monitored for abundance, nutrients and reproduction. The seagrass 
monitoring is coordinated by James Cook University (JCU), via the 
Seagrass-Watch program for the MMP.

High nutrient loads in the water (particularly nitrogen) promote the 
growth of algae on the seagrass leaves and this reduces the plants’ 
ability to photosynthesise. 

Coral is monitored for abundance of hard and soft corals, the abundance 
of hard coral juvenile colonies, the proportion of large, fleshy algae 
cover and the composition of the coral community. Members of Gidarjil 
Development Corporation undertake inshore coral monitoring and 
water quality sampling. 

PHOTO: Gidarjil Development Corporation
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Reef water quality report card
The Paddock to Reef program aims to support and promote land 
management practices that result in improved water quality flowing 
into the Great Barrier Reef lagoon.

The Paddock to Reef program is a collaborative program involving 
approximately 20 organisations and more than 100 individuals. Sound 
governance and coordination arrangements are critical to the success of 
such a complex and interdisciplinary program.

The Reef water quality report card outlines results from the Paddock 
to Reef Program and measures progress towards the Reef 2050 WQIP 
targets, objectives and long-term outcome. 

The results presented in the report cards are an evaluation of the 
success of actions and identifies whether further measures need to be 
taken to address water quality in the Great Barrier Reef.

The first report card established a baseline in 2009 and reports have 
been generated every year or two since, capturing trends in water 
quality and land management practice change.

The latest report card can be found at:  
www.reportcard.reefplan.qld.gov.au
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The Reef Trust Phase III: Reef Alliance ‘Growing a Great Barrier Reef’ 
(GGBR) project was delivered through a partnership of 12 agricultural 
and regional Natural Resource Management (NRM) organisations across 
the Great Barrier Reef (GBR) catchments. The project was funded by 
the Australian Government Reef Trust Program and facilitated by the 
Queensland Farmers’ Federation. 

The project was a balanced and integrated GBR-wide approach to 
advance farmer practices beyond industry best practice and fast track 
the trialling of innovative practices. To do this, the project delivered 
an integrated ‘whole of reef’ program of training, extension, and on-
ground support to agricultural land managers and the broader reef 
community.

$45.6 million was awarded to support 1196 farmers and graziers 
improve their practices over 1,841,480 ha in 33 Great Barrier Reef 
catchments and to improve water quality outcomes in five targeted 
agricultural commodities: sugarcane, grazing, horticulture, broad acre 
cropping and the dairy industry.

In the Burnett Mary, the GGBR project resulted in 38 sugarcane farmers 
being engaged by extension officers to improve on-farm practices 
across 5451 ha. For these farmers, the Reef Alliance Project supported 
them to achieve or surpass industry best practice for nutrient, irrigation, 
pesticide and soil management. 

35 graziers engaged with extension officers to improve on-farm 
practices that benefit the Great Barrier Reef, across 7285 ha. The 
improved land management practices included riparian management, 
ground cover management and forage budgeting.

For the horticulture, grains and dairy industries, the GGBR program 
assisted with maintaining the momentum in soil and nutrient 
management plans and providing training opportunities for improved 
farming practices to enhance good water quality outcomes.

All management practice adoption data from all Australian and 
Queensland government funded projects is reported to the Paddock to 
Reef program to evaluate and report on progress towards the Reef 2050 
WQIP targets and objectives.

Find out how you can improve water quality and 
adopt best management practices 
Burnett Mary Regional Group (BMRG) is the regional NRM body 
responsible for the delivery of a number of components of the 
Paddock to Reef program within the region. 

The Paddock to Reef program seeks to measure and track progress for 
improved water quality for the Great Barrier Reef. 

This booklet aims to highlight the work undertaken by BMRG and 
other partners to report on and quantify the hard work undertaken by 
landholders to improve the water quality as it leaves their properties 
and reaches the Great Barrier Reef.

The Paddock to Reef program is jointly funded by the Australian and 
Queensland governments.

This booklet provides a broad overview and information about the regional delivery of the Paddock to Reef program. 
For more information contact the Burnett Mary Regional Group (BMRG) on 07 4181 2999

admin@bmrg.org.au        www.bmrg.org.au

Growing a Great Barrier Reef project
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