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EXECUTIVE SUMMARY 

Wet Tropics regional industries recognise their role in stewardship – the responsible use and 
protection of the natural environment through sustainable practices and conservation. Many 
individual businesses and landholders have adopted innovative management efforts well above 
those required by legislation or recommended in management practice guidelines for maintenance 
of waterway health. 

This document outlines the methods and results for assessment and reporting of stewardship, and 
also of social and economic values, for the Wet Tropics Pilot Report Card. Stewardship was assessed 
for the major agricultural industries in the region using existing frameworks; the level of effective 
management practice implemented across the region in relation to waterway health is described for 
2014 to 2015 (1 July 2014 to 30 June 2015). Stewardship assessment frameworks of non-agricultural 
industries, including ports, urban, aquaculture, fishing, tourism, and other industries, are currently 
being developed and reporting on these sectors will be included in future Report cards. Social and 
economic values were assessed and reported from data collected during both 2013 and the 2014 
and 2015 period.  

Agricultural Stewardship 

Agricultural stewardship information is important to include in the Report Card as it provides 
information on voluntary improved land management actions implemented by landholders to 
benefit ecosystems. Available management practice frameworks were used to provide the basis for 
stewardship reporting. The frameworks available for the Wet Tropics region that have been 
reviewed and endorsed by industry are grazing, sugarcane, and bananas. These frameworks have 
been developed through the Paddock to Reef Integrated Monitoring, Modelling and Reporting 
Program (Paddock to Reef program) and provide water quality risk frameworks for each of these 
major agricultural industries with respect to impacts on the Great Barrier Reef. These frameworks 
articulate best practice in relation to the Reef Water Quality Protection Plan adoption target. 
Management practices that are at the ‘moderate-low’ and ‘low’ risk levels are taken to be best 
management practices. These are summed to describe the proportion of area under best practice 
management. 

The Paddock to Reef program water quality risk framework for bananas is based on the Australian 
Banana Grower’s Association (ABGC) Banana BMP Guide which collates the specific management 
practice categories that are most relevant to water quality related risks of the banana farming 
system. The pollutants of most concern with respect to the banana industry are sediments and 
nutrients. Best management practice systems for sediment or nutrient management are described 
through aggregating the adoption levels of each practice according to their framework weighting. 

The prevalence of key management practice categories relevant to water quality risks associated 
with sugarcane farming systems are estimated through a benchmarking process using the water 
quality risk framework. Best management practice systems for sediment, nutrient, or pesticide 
management are described through aggregating the adoption levels of each practice according to 
their framework weighting. 

The prevalence of management practice categories relevant to water quality risks associated with 
grazing is determined through the surveying of commercial-scale graziers using the water quality risk 
framework. The framework aligns management practices with associated erosion processes. 

 



 

Management practice ratings for individual businesses are aggregated to form baselines for 
representative river basins within the Wet Tropics region. 

The adoption of best management practices for banana production in the Wet Tropics have 
increased by 12 % for sediments and by 14 % for nutrients since the 2013 baseline. Practices to 
control runoff for sediment reduction require the greatest improvement. 

The adoption of best management practices for sugarcane production in the Wet Tropics region 
have increased by 5 % for sediment, 5 % for nutrients and 12 % for pesticides since the 2013 
baseline. At the basin scale, the Tully/Murray basins have the greatest proportion of area using best 
management practice for sediment, the Daintree/Mossman basins have the greatest proportion of 
area using best management practice for nutrients and the Barron Basin has the greatest proportion 
of area using best management practice for pesticides. Nitrogen application rates and pesticide 
timing are the practices that require the greatest improvement.  

There has been no increase in the adoption of best management practices relating to grazing on 
pastures, streambanks and gullies in the Wet Tropics since the 2013 baseline. This is primarily due to 
the grazing industry not being identified as a priority for investment from the Wet Tropics reef 
investment programs over the past few years. 

Social and Economic Values 

Social and economic values are an important aspect to include in the Wet Tropics Pilot Report Card 
as they provide information on the linkages between waterway health and the economic and social 
well-being of the Wet Tropics region. The summary statistics and information of key social and 
economic values for the Wet Tropics region are based upon the results of the Social and Economic 
Long Term Monitoring Program (SELTMP) conducted in 2013, which reported upon the Great Barrier 
Reef Marine Park environment only, and includes additional economic data sourced from Ports 
North, the Australian Prawn Farmers Association, Australian Bureau of Statistics (agricultural 
commodities), Queensland Fishing (Department of Agriculture and Fisheries) and Tourism Tropical 
North Queensland. 

Results are presented in the following categories.  

• Use and dependency. The people of the Wet Tropics use, and are dependent on, the Great 
Barrier Reef Marine Park in many different ways including employment, recreation and 
cultural and occupational identity.  

• Well-being in the Wet Tropics. People derive a sense of well-being from the Great Barrier Reef 
Marine Park in various ways. They feel secure about its ability to provide continued cultural 
and economic opportunities and they enjoy the lifestyle and recreational opportunities it 
provides.  

• The cultural context. The people of the Wet Tropics Region have a close relationship with the 
Great Barrier Reef, and understanding a bit more about people helps Reef managers to make 
decisions. 

• Economic value. Business and industries in the Wet Tropics which depend upon the health of 
the waterways provide major economic input to the region. 
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It is expected that future Wet Tropics report cards will report on the linkages between the health 
of all waterway environments with the economic and social well-being of the Wet Tropics. The 
future report cards will build upon the 2013 SELTMP data and results and will include 
assessments that capture freshwater and estuarine environments in addition to the marine 
(Reef) environments for social and economic values.   
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 BACKGROUND 
 

Wet Tropics regional industries recognise their role in stewardship – the responsible use and 
protection of the natural environment through sustainable practices and conservation. Many 
individual businesses and landholders have adopted innovative management efforts well above 
those required by legislation or recommended in management practice guidelines for maintenance 
of waterway health. 

The purpose of this document is to provide information on the methods and results for assessment 
and reporting of stewardship, and also of social and economic values, for the Wet Tropics Pilot 
Report Card. In particular this report covers the following. 

• Inclusions of stewardship reporting in the Pilot Report Card 
• Guiding material used to assess stewardship in the different sectors 
• Data collection methods 
• Presentation of the information and results. 
 
The Wet Tropics Healthy Waterways Partnership (the Partnership) was launched in July 2016, and 
the Pilot Report Card released in December 2016. The Pilot Report Card reports on agricultural 
stewardship and on social and economic values in addition to the environmental indicators for which 
the methods and results are documented separately (WTHWP 2016a and WTHWP 2016b). 
Stewardship was assessed and reported for the major agricultural industries in the region and 
represented as the level of effective management practice implemented across the region in relation 
to waterways using data available for July 1 2014 to June 30 2015. Stewardship assessment 
frameworks of non-agricultural industries, including ports, urban, aquaculture, fishing, tourism, and 
other industries, are currently being developed and reporting on these sectors will be included in 
future Report Cards. Social and economic values were assessed and reported from data collected 
during the 2013 period. For more detail on the development of the Wet Tropics Pilot Report Card 
including stewardship and social and economic assessment and reporting refer to the Wet Tropics 
Healthy Waterways Partnership Program Design (WTHWP 2016c).  
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 AGRICULTURAL STEWARDSHIP 

2.1. Introduction 
The Wet Tropics Report Card uses the Driver-Pressure-State-Impact-Response (DPSIR) framework to 
provide a conceptual understanding of how the state of the environment is affected by impacts 
resulting from driving forces and pressures and how management responses can be targeted to 
reduce, halt or reverse impacts (WTHWP 2016c). Stewardship is important to include in the Report 
Card as it provides information on voluntary improved land management actions that landholders in 
the region are implementing to benefit ecosystems. For the Pilot Report Card the stewardship 
activities assessed and reported are those with a link to water quality and waterway health. 
Stewardship reporting can be used to demonstrate how on-ground activities (‘responses’ 
undertaken by landholders and other industries) affect and influence water quality and waterway 
health in the region (the ‘state’ of the environment).  

The stewardship reporting addresses Partnership and Report Card objectives. In particular, the 
stewardship assessment and reporting aids the Report Card objective ‘To gauge the stewardship 
of key industries and communities in the region, as they relate to the waterways’. Reporting 
on the level of implementation of stewardship activities assists with the Partnership objectives 
including that of ‘communicating information effectively and at a relevant scale to the broader 
community on waterway health issues and stewardship, to increase knowledge and help drive 
community change’. (For the remainder of the report, the implementation of stewardship activities 
with positive benefits for ecosystems will be abbreviated to ‘stewardship’). 

The level of agricultural stewardship implemented by the major agricultural industries was reported 
on in the Wet Tropics Pilot Report Card in terms of the amount each sector operates under each 
management practice level based on suitable frameworks (Table 1). 

 

Table 1 Frameworks and stewardship reporting of the major industries in the Wet Tropics region. 

Sector Framework used to assess stewardship 
Bananas Reef Plan Water Quality Risk Framework 
Sugarcane  Reef Plan Water Quality Risk Framework 
Grazing Reef Plan Water Quality Risk Framework 

 

2.2. Methods  
Available management practice frameworks were used to provide the basis for stewardship 
reporting. Frameworks that have been reviewed, and endorsed by industry for the major agricultural 
industries and that are currently available for the Wet Tropics region are grazing, sugarcane, and 
bananas. These frameworks have been developed through the Paddock to Reef Integrated 
Monitoring, Modelling and Reporting Program (Paddock to Reef program) and provide water quality 
risk frameworks for each major agricultural industry. These frameworks articulate best practice in 
relation to the Reef Water Quality Protection Plan adoption target. The following are key features of 
the Paddock to Reef water quality risk frameworks. 

• Suites of practices relevant to each pollutant are described in the frameworks – this does 
not mean all of the practices in the production system, only those practices that pose the 
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greatest potential water quality risk through movement of sediments, nutrients, or pesticides 
off-farm.  

• Not all practices are equal – the Paddock to Reef frameworks allocate a percentage weighting 
to each practice depending upon its relative potential influence on off-farm water quality. 

• The ‘best practice’ level is that targeted by Reef Plan investments. 

 
These practices are now described in terms of their relative water quality risk, from ‘low’ to ‘high’. 
This is a departure from the ABCD management practice frameworks which were the basis for 
prioritising and reporting investments under Reef Plan 2009. Best management practice (BMP) is 
defined as the area managed under ‘low’ and ‘moderate-low’ risk levels. For cropping systems 
(including sugarcane and bananas) the water quality risk frameworks describe management practices 
related to managing nutrients, pesticides, sediments, and water (Table 2). For grazing systems, the 
framework describes management practices related to dominant sources of soil erosion; pasture 
(hillslope), streambank, and gully erosion (Table 3).  
 

Table 2 Paddock to Reef program classification of management practices in the cropping industries 
(sugarcane, bananas, grains and horticulture). 

Water Quality Risk Low Moderate-Low Moderate-High High 
Description Lowest water 

quality risk, 
commercial 
feasibility not well 
understood 

Best Management 
Practice Minimum Standard Superseded 

 
 

Table 3 Paddock to Reef program classification of management practices in the grazing industry based on 
relative risk to water quality. 

Water Quality Risk Low Moderate-Low Moderate-High High 
Resource 
condition 
objective 

Practices highly 
likely to maintain 
land in good (A) 
condition and/or 
improve land in 
lesser condition 

Practices are likely 
to maintain land in 
good or fair 
condition (A/B) 
and/or improve 
land in lesser 
condition 

Practices are likely 
to degrade some 
land to poor (C) 
condition or very 
poor (D) condition  

Practices are highly 
likely to degrade 
land to poor (C) or 
very poor (D) 
condition 

 

Paddock to Reef modelling of estimated mean annual pollutant load reductions is based on 
estimated changes to these farm management practice systems, with off-farm water quality impacts 
decreasing as management systems change from high risk towards low risk. Management practices 
that are at the ‘moderate-low’ and ‘low’ risk levels are taken to be best management practices. 
These are summed to describe the proportion of area managed at best practice. The level of best 
management practice adoption for agricultural sectors is presented as the percentage of the total 
area of production which is managed using best practice. In addition for each agricultural industry 
(bananas, sugarcane and grazing) a bar graph is used to display the proportion of area managed at 
each risk state (low to high). 
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For further details of the Paddock to Reef program management practice frameworks and methods 
refer to the Great Barrier Reef Report Card 2015 Management Practice Methods (Australian and 
Queensland governments 2016a).  

Data on stewardship of agricultural industries has been collected and reported in the Wet Tropics 
Pilot Report Card and will be expanded upon in future annual Report Cards. Agricultural stewardship 
reporting is not separated into the freshwater basin reporting zones used in the environmental 
assessment nor the local government areas (LGAs) of the region, although results of area under best 
management practice for sugarcane were available for separate basins and have been presented as 
such.  

2.2.1. Bananas  
The Paddock to Reef program water quality risk framework for bananas is based on the Australian 
Banana Grower’s Association (ABGC) Banana BMP Guide (http://bmp.abgc.org.au/). The specific 
management practice categories that are most relevant to water quality risk of the banana farming 
system were collated into a focused framework (Table 4). The framework aligns with the 
management practice monitoring system utilised by Terrain NRM (the regional NRM organisation in 
the Wet Tropics). Prioritising and weighting these practices for relative water quality risk occurred 
through consultation with Queensland Government scientists, officers from the ABGC, Terrain NRM, 
and extension officers from the Queensland Department of Agriculture and Fisheries. 

The pollutants of most concern with respect to the banana industry are sediments and nutrients. 
There is little to no use of the residual herbicides of relatively high ecological toxicity that are 
common in other cropping sectors. Herbicides that are commonly used in bananas have relatively 
low ecological toxicity and are not priorities for Reef Water Quality Protection Plan 2013. Offsite 
movement of these products - when it occurs - is largely a function of runoff and soil loss, which is a 
focus area in the framework. 

 
Table 4 Key management practice categories articulated in the Paddock to Reef program water quality risk 
framework for bananas. 

Management practice category Weighting 
Sediment (runoff and soil loss) 

Crop removal 10 % 
Fallow management 20 % 
Tillage – plant crop 15 % 
Ground cover (inter-rows and headlands) 35 % 
Controlling runoff (contouring) 10 % 
Controlling runoff (drains) 5 % 
Sediment traps 5 % 

Nutrients 
Soil testing 10 % 
Nitrogen rate 60 % 
Application frequency 15 % 
Application method 15 % 

 
The prevalence of each of these key management practices in the Wet Tropics was estimated 
through a benchmarking process conducted during 2013-14. Anonymous data sources for the Wet 
Tropics included the following. 
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• A grower survey conducted in 2012 by Terrain NRM and the ABGC, representing 125 growers 
and approximately 75 % of the cropped area of bananas. 

• Management practice data collected by Terrain NRM as a component of 2012-13 applications 
for the Australian Government’s Reef Rescue program. 

• Aggregated anonymous data from the Banana BMP Guide, available for discussion while 
reviewing adoption benchmarks with experienced extension officers. 

Best management practice systems for sediment or nutrient management are described through 
aggregating the adoption levels of each practice according to their framework weighting. The spatial 
extent used for assessing best management practice was 1,768 hectares.  

2.2.2. Sugarcane 
Key management practice categories relevant to water quality risk of sugarcane farming systems 
were articulated in a water quality risk framework for sugarcane in 2013 (Table 5).  

 

Table 5 Key management practice categories articulated in the Paddock to Reef program water quality risk 
framework for sugarcane. 

Management practice category Weighting 
Sediment (runoff and soil loss) 

Crop residue cover (green cane trash blanketing) 30 % 
Controlled Traffic Farming 25 % 
Land management during cane fallow 25 % 
Tillage in plant cane (land preparation) 20 % 

Nutrients (nitrogen) 
Matching nitrogen supply to crop nitrogen requirements 60 % 
Timing of fertiliser application with respect to rainfall or irrigation 30 % 
Application method (surface or subsurface) 10 % 

Pesticides 
Timing application of residual herbicides 40 % 
Targeting application to reduce the volume of herbicide applied 40 % 
Residual herbicide use in ratoons 20 % 

 
The prevalence of each of these key management practices in the sugarcane industry was estimated 
through the following benchmarking process conducted throughout 2013-14.   

• A suite of questions directly relating to the Paddock to Reef program water quality risk 
framework was the basis of a survey conducted by regional Terrain NRM on behalf of the 
program. Sampling was targeted as much as possible to ensure that up to 50 % of the growers 
sampled had not previously had high levels of engagement with Reef Water Quality Protection 
Plan initiatives. There was a target of a minimum of 100 randomly selected growers across the 
Wet Tropics region. 

• Congruent datasets were obtained through the Smartcane BMP program and recent 
applications (2012-13 and 2013-14 where available) for the Australian Government’s 
incentive programs. 

• Small expert panels were convened for the Wet Tropics region to review the adoption levels 
indicated by the various source data and confirm adoption estimates for each practice level, 
for each management issue. The proportion of growers and area at each level were checked 
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for sensibility and modified if sufficient supporting evidence was available. Supporting 
evidence was in the form of discrete data (mills, local productivity service organisations, 
specific project data, other Paddock to Reef program data on rates and volumes of nutrient 
and pesticide use) and weight of local opinion. 

Best management practice systems for sediment, nutrient, or pesticide management are described 
through aggregating the adoption levels of each practice according to their framework weighting. 
The spatial extent used for assessing best management practice was 19,307 hectares.  

2.2.3. Grazing 
The prevalence of different management practices utilised in grazing businesses was determined 
through surveying of commercial-scale graziers between late 2011 and early 2014. Surveys took the 
form of one-on-one, semi-structured interviews conducted on-farm by experienced professional 
grazing extension officers. Survey questions were designed to align with the practices articulated in 
the Grazing Water Quality Risk framework, that is, the responses recorded align with varying 
degrees of water quality risk associated with that management. The framework aligns these 
practices with the erosion process that is most directly influenced by those practices. While the key 
management categories remained consistent, the questions and practice descriptions used in wet 
coastal landscapes were different to those used in rangelands grazing systems. Scores for each 
erosion process were then assigned a management risk rating (Table 6), based on expert review of 
specific combinations of management practices (Table 7).  

 

Table 6 Water quality risk scores used to categorise management risk ratings. 

Erosion Process Water Quality Risk Rating 
Low Low-Moderate Moderate High 

Hillslope 81-100 59-80 33-58 0-32 
Streambank 100 66-99 33-65 0 
Gully 85-100 62-84 32-61 0-31 
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Table 7 Key grazing management practice categories and their weightings in developing water quality risk 
scores and ratings. 

Erosion 
Process 

Management practice category (each informed by a suite of 
practices) 

P2R 
Weighting 

Hillslope 
erosion 

1. Average stocking rates imposed on paddocks are consistent with district 
long-term carrying capacity benchmarks for comparable land types, current 
land condition, and level of property development. 

20 % 

2. Retention of adequate pasture and ground cover at the end of the dry 
season, informed by (1) knowledge of ground cover needs and (2) by 
deliberate assessment of pasture availability in relation to stocking rates in 
each paddock during the latter half of the growing season or early dry 
season. 

40 % 

3. Strategies implemented to recover any land in poor or very poor 
condition (C or D condition). 

25 % 

4. The condition of selectively-grazed land types is effectively managed. 15 % 
Hillslope erosion assessment 100 % 

Streambank 
erosion 

5. Timing and intensity of grazing is managed in frontages of rivers and 
major streams (including associated riparian areas) and wetland areas. 

100 % 

Gully 
erosion 

6. Strategies implemented, where practical and affordable, to remediate 
gullied areas. 

30 % 

7. Linear features (roads, tracks, fences, firebreaks, and water points) 
located and constructed to minimise their risk of initiating erosion. 

40 % 

1 – 4 Hillslope erosion assessment. 30 % 
Gully erosion assessment 100 % 

 

Grazing management system baselines for Reef Plan 2013 were based on management system 
ratings for individual businesses, aggregated to form baselines for representative river basins within 
the Wet Tropics region. These individual ratings and baselines were reviewed by regional experts 
and compared with corresponding data, where available (such as aggregated, anonymous 
assessments conducted by graziers participating in the Grazing BMP program). Where insufficient 
samples were available to discriminate management at the level of river basins, the baseline for the 
entire Wet Tropics NRM region was used.  

The grazing baseline estimates in the Wet Tropics region were determined from a total of eight 
rangelands properties and 117 wet coastal properties representing 123,129 hectares and 
approximately 18 % of the region for 2013 (Australian and Queensland governments 2016a).   

2.3. Confidence Ranking 
The multi-criteria analysis as used in the Great Barrier Reef Report Card was applied to qualitatively 
score the confidence of indicators for each agricultural industry from low to high. The approach 
combined the use of expert opinion and direct measures of error for program components where 
available.  

The assessment results in the Report Card are rated in terms of the confidence and uncertainty 
surrounding the data used in the analysis. To score this, the confidence and uncertainty ratings 
developed through the Paddock to Reef Integrated Monitoring, Modelling and Reporting Program 
for the Reef Plan report card have been used in the Wet Tropics Pilot Report Card. The following 
provides details of the approach and includes recent revisions approved by the Independent Science 
Panel.  
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2.3.1. Confidence Versus Uncertainty 

Uncertainty and confidence are closely related; high uncertainty around a theme would lead to low 
confidence that that theme is contributing to program outcomes. However, confidence does not 
eliminate the presence of uncertainty.  

Each time an observation is made or a score calculated, there is the potential that error may be 
introduced. Even if this potential error is miniscule, it can add up and be compounded by further 
calculations, extrapolation of results, changes in scale and many other processes. It is important to 
measure and report this potential error. This is done through the measurement of uncertainty. 

In this instance, uncertainty relates to the state of knowledge (epistemic) relating to a theme and 
the potential for error in that knowledge. It is very rare (if not impossible) to know absolutely 
everything about a theme without any potential for error, and so there will always be some degree 
of uncertainty. Having a strong understanding of the knowledge gaps (uncertainty) for a theme is 
critically important for program theme leaders. An understanding of uncertainty allows for 
continuous improvement of program themes, filling knowledge gaps and reducing uncertainty. 
Uncertainty (by itself) is less useful at a whole of program level as it fails to convey the confidence 
managers have that the various themes are contributing to the program goals. 

Confidence as reported by the Paddock to Reef Integrated Monitoring, Modelling and Reporting 
Program is the state of mind (psychological) of managers relating to the contribution of the program 
theme output to the overarching program goals. Confidence incorporates the state of knowledge 
(uncertainty), but also considers other factors such as the logic frameworks (conceptual models), 
scale of observation and the use of scientifically robust methods. The five key criterion used in 
reporting confidence for the Paddock to Reef Integrated Monitoring, Modelling and reporting 
program are outlined below. 

2.3.2. Methods 

A multi-criteria analysis approach was used to qualitatively score the confidence for each key 
indicator used in the Report Card. The approach enables the use of expert opinion and measured 
data. 

A multi criteria analysis identifies the key components that contribute to a problem. These are 
known as criteria. Each criterion is then scored using a defined set of scoring attributes. The 
attributes are ranked from those that contribute weakly to the criteria to those that have a strong 
influence. If the criteria are seen to have different levels of importance for the problem being 
addressed, they can be weighted accordingly. The strengths of this approach are that it is 
repeatable, transparent and can include contributions from a range of sources. The weaknesses are 
that it can be subjective and open to manipulation. 

The determination of confidence for the Report Card used five criteria: 

• maturity of methodology (the score is weighted half for this criteria so not to outweigh the 
importance of the other criteria) 

• validation 
• representativeness  
• directness  
• measured error. 
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2.3.2.1. Maturity of Methodology  

The purpose of this criterion is to show the confidence that the method/s being used are tested and 
accepted broadly by the scientific community. Methods must be repeatable and well documented. 
Maturity of methodology is not a representation of the age of the method but the stage of 
development. This score is weighted as half for this criteria so not to outweigh the importance of the 
other criteria. It is expected that all methods used would be robust, repeatable and defendable.  

2.3.2.2. Validation 

The purpose of this criterion is to show the proximity of the indicator being measured to the 
condition scores being reported. The use of proxies is scored lower than direct measures. The reason 
for this criterion is to minimise compounded error. 

2.3.2.3. Representativeness  

The purpose of this criterion is to show the confidence in the representativeness of monitoring/data 
to adequately report against relevant targets. This criterion takes in to consideration the spatial and 
temporal resolution of the data as well as the sample size. 

2.3.2.4. Directness  

This criterion is similar to ‘validation’ but instead of looking at the proximity of the indicator, the 
criterion looks at the confidence in the relationship between the monitoring and the indicators being 
reported against. 

2.3.2.5. Measured Error  

The purpose of this criterion is to incorporate uncertainty (as defined above) into the metric and use 
any quantitative data where it exists. 

2.3.2.6. Scoring 

Each criterion is scored 1 (lowest) to 3 (highest) as defined in the Table 8.  
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Table 8 Scoring matrix for each criteria used to assess confidence. 

Maturity of 
methodology 
(weighting 
0.5) 

Validation Representat-
iveness  

Directness Measured 
error 
 

 
Score = 1 
New or 
experimental 
methodology 

 
Score = 1 
Limited 
Remote sensed data with no or 
limited ground truthing  
or  
Modelling with no ground truthing 
or 
Survey with no ground truthing  

 
Score = 1 
Low 
1:1,000,000 
or 
Less than 10 % 
of population 
survey data 

 
Score = 1 
Conceptual 
Measurement 
of data that 
have 
conceptual 
relationship to 
reported 
indicator 

 
Score = 1 
Greater than 
25 % error or 
limited to no 
measurement 
of error or 
error not able 
to be 
quantified  

 
Score = 2 
Developed 
peer reviewed 
method 

 
Score = 2 
Not comprehensive 
Remote sensed data with regular 
ground truthing (not 
comprehensive) 
or 
Modelling with documented 
validation (not comprehensive) 
or 
Survey  with ground-truthing (not 
comprehensive)  
 

 
Score = 2 
Moderate 
1:100,000 
or 
10 %-30 % of 
population 
survey data 

 
Score = 2 
Indirect 
Measurement 
of data that 
have a 
quantifiable 
relationship to 
reported 
indicators 

 
Score = 2 
Less than 25 
% error or 
some 
components 
do not have 
error 
quantified 

 
Score = 3 
Established 
methodology 
in published 
paper 

 
Score = 3 
Comprehensive 
Remote sensed data with 
comprehensive validation program 
supporting (statistical error 
measured) 
or 
Modelling with comprehensive 
validation and supporting 
documentation 
or 
Survey with extensive on ground 
validation or directly measured 
data 
 

 
Score = 3 
High 
1:10,000 
or 
 
 
30-50 % of 
population 

 
Score = 3 
Direct 
Direct 
measurement 
of reported 
indicator with 
error 

 
Score = 3 
10 % error 
and all 
components 
have errors 
quantified 

 

The total score is calculated and assessed against the 1 to 5 bar qualitative confidence ranking (Table 
9).   
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Table 9 Confidence ranking. 

2015 Confidence Score 
Categories 

Ranking 

≤6 One bar 
6.5 to 8 Two bars 

8.5 to 9.5 Three bars  
10 to 11.5 Four bars  

≥12 Five bars  
 

Presented in diagrammatic form in the Pilot Report Card as: 
 

 
 

2.4. Agricultural Stewardship Results 
The level of best management practice adoption for agricultural sectors is presented as the 
percentage of the total area of production which is managed using best practice. Due to limited 
space for reporting on the Pilot Report Card only a selection of the agricultural results were 
presented and this comprised the percentage of land area using best practice for key management 
practice categories for the banana, sugarcane and grazing industries.  

2.4.1. Bananas  
There are approximately 260 growers managing 11,000 hectares of bananas in the Wet Tropics 
region. The percentage of land used for banana production that was managed using best practice 
(‘low’ risk and ‘moderate to low’ risk categories) for 2014-15 was approximately 57 % (7200 
hectares) for sediment management and 56 % (7000 hectares) for nutrient management (Table 10 
and Figure 1). Pesticide management systems are not reported due to the relatively low level of use 
of residual herbicides and insecticides with high potential ecological toxicity. The adoption of best 
management practices for banana production in the Wet Tropics have increased since the 2013 
baseline (Table 10).  

 

Table 10 Percentage of area under best management practice for banana production within the Wet Tropics 
region. Best management practice area of sediment and nutrients for the 2013 baseline, 2013-14 and 2014-
15, and total area under best management practice for 2014-15 are shown. 

Pollutant Best Practice Adoption (area) 
 

2013 Baseline  % 2013-14 % 2014-15 % 2014-15 area (ha) 
Sediment 45 53 57 7,200 ha 
Nutrients 42 52 56 7,000 ha 
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Figure 1 Proportion of banana production area within each water quality risk category for soil (sediment) 
and nutrients. Results are for the 2014-15 reporting year in the Wet Tropics region.  

 

Percentage area of banana production using best practice for 2014-15 is shown for each of the key 
management categories (Table 11) indicate that practices to control runoff for sediment reduction 
require the greatest improvement.  

 

Table 11 Percentage (%) of area of banana production using best practice for key management practice 
categories and the percent weighting of key management practice categories. Results are for the 2014-15 
reporting year in the Wet Tropics region. 

Management practice 
categories 

 % total area under best 
practice 

Weighting 

Overall 56 %  

Soil   

Crop removal 50  10 % 
Fallow management 69  20 % 
Tillage - plant crop 51  15 % 
Ground cover 65 35 % 
Controlling runoff 46 15 % 
Sediment traps 25 5 % 

Soil overall 57  
Nutrients   

Soil testing 55  10% 
Nitrogen rate 51  60 % 
Application frequency 55  15 % 
Application method 73  15 % 

Nutrients overall 56   
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The main source of identified farm management practice change in 2014-2015 was the Australian 
Government’s Reef Programme, facilitated by Terrain NRM in collaboration with the Australian 
Banana Growers Association. This program directly funded farm equipment and infrastructure 
improvements, including: 

• 6 farms implemented measures to reduce the risk of soil erosion over 483 hectares 

• 5 farms installed automated fertigation systems over 695 hectares, which can significantly 
reduce risks of nutrient loss associated with nitrogen surplus 

• 4 farms made improvements to their irrigation application methods and/or irrigation 
scheduling over 68 hectares. 

2.4.2. Sugarcane 
There are approximately 1343 growers managing 136,000 hectares of sugarcane in the Wet Tropics 
region. The percentage of land used for sugarcane production in the Wet Tropics region that was 
managed using best practice (‘low’ and ‘moderate to low’ risk categories) for 2014-15 was 
approximately 24 % for pesticides (33,000 hectares), 10 % for nutrients (13,000 hectares) and 46 % 
for soil (63,000 hectares) (Table 12 and Figure 2). The adoption of best management practices for 
sugarcane production in the Wet Tropics region have increased since the 2013 baseline (Table 12).  

 

Table 12 Percentage of area under best management practice for sugarcane production within the Wet 
Tropics region. Best management practice area of sediment, nutrients and pesticides for the 2013 baseline, 
2013-14 and 2014-15, and total area under best management practice for 2014-15 are shown. 

Pollutant Best Management Practice (area) 
2013 Baseline % 2013-14 % 2014-15 % 2014-15 area (ha) 

Sediment 41 45 46 63,000 
Nutrients 5 9 10 13,000 

Pesticides 12 20 24 33,000 
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Figure 2 Proportion of sugarcane production area within each water quality risk category for the 2014-15 
reporting year in the Wet Tropics region.   

 

At basin scale the Tully/Murray basins have the greatest proportion of area using best management 
practice for sediment, the Daintree/Mossman basins have the greatest proportion of area using best 
management practice for nutrients and the Barron Basin has the greatest proportion of area using 
best management practice for pesticides (Table 13).  

 

Table 13 Percentage (%) of area using best management practice for sugarcane production within basins of 
the Wet Tropics region. Best management practice area of sediment, nutrients and pesticides for the 2013 
baseline, 2013-14 and 2014-15 are shown.  

Basin Sediment Nutrient Pesticide 

 

Baseline  
% 2013 

2013-
14 % 

2014-
15 % 

Baseline 
% 2013 

2013-
14 % 

2014-
15 % 

Baseline 
% 2013 

2013-
14 % 

2014-
15 % 

Daintree/Mossman 43  43  43  8  17  17  4 4  4  
Barron 44  44  44  5  7  7  28  28  28  
Mulgrave 39  50  50  6  10  11  12  14  24  
Russell 30  32  36  4  5  5  7  7  16  
Johnstone 34  39  40  2  5  8  11  11  22  
Tully/Murray 50  55  57  8  11  11  15  17  20  
Herbert 41  48  48  5  6  6  12  13  14  

 

The percentage area of sugarcane production using best practice for 2014-15 is shown for each of 
the key management practice categories (Table 14) and indicate that nitrogen surplus and pesticide 
timing are the practices that require the greatest improvement. Whilst the percentage area under 
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best practice is shown for the timing and placement management categories the overall percentage 
area for nutrients was estimated primarily from the nitrogen surplus data. This was due to lower 
confidence of the timing and placement data for the 2014-15 reporting period.  

 

Table 14 Percentage (%) area of sugarcane production using best practice for key management categories 
and the percent weighting of key management practice categories. Results are for the 2014-15 reporting 
year in the Wet Tropics region. 

Sugarcane % total area under best practice Weighting 
Overall 27%  
Nutrients   

Nitrogen surplus 9 60% 

Timing 97* 30% 

Placement 77* 10% 

Nutrients overall 10%*  

Soil   
Trash cover 98 30% 

Fallow 58 25% 

Tillage 38 25% 

Wheel traffic 44 20% 

Soil overall 46%  

Pesticides   
Targeting 23 40% 

Timing 9 40% 

Use in ratoons 60 20% 

Pesticides overall 24%  
*For nutrient management practices the overall percentage area under best practice was estimated primarily 
from nitrogen surplus data due to lower confidence of the timing and placement data for the 2014-15 
reporting period.  
 
Adoption of improved management practices occurred largely through the Australian Government’s 
Reef Programme, facilitated in the Wet Tropics by Terrain NRM. Terrain NRM worked directly with 
74 sugarcane growers (managing 19,307 hectares of sugarcane) in implementing on farm changes 
with financial incentives that supported the purchase or modification of farm equipment, including: 

• 10 farms (1,231 hectares) applying fertiliser below the soil surface instead of on top of the 
surface 

• 15 farms (5,098 hectares) implementing GPS guidance for various field operations 
• 7 farms completing laser levelling work to improve farm drainage over 1,465 hectares 
• 9 farms completing modifications or installation of improved farm drainage on 1,613 

hectares 
• 22 farms purchasing or modifying equipment to enable directed and/or shielded herbicide 

spraying (which can significantly reduce the volume of residual herbicide applied) over 5,915 
hectares 

• 8 farms purchasing or modifying equipment enabling reduced levels of tillage over 2,320 
hectares 

• 3 farms purchasing or modifying planting equipment suitable for growing legume break-
crops in sugarcane land (1,195 hectares) 
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• 26 of these growers also completing Weed Management Plans (6,860 hectares) and 29 
growers completing Nutrient Management Plans (8,207 hectares); planning tools aiming to 
minimise the risk of off-farm movement of pesticides and nutrients. 

 
The Smartcane BMP program supports sugarcane growers in completing self-assessments of their 
own farm management practices against a range of industry standards. This allows growers to 
identify and prioritise areas for potential management improvement. As at July 2015 the Smartcane 
BMP program had directly engaged with 392 businesses in the Wet Tropics region, representing 
74,697 hectares of sugarcane.  

2.4.3. Grazing 
There are approximately 935 graziers managing 698,000 hectares of land in the Wet Tropics region. 
A large proportion of this grazing land is rangelands in the upper catchment of the Herbert River 
Basin, where a relatively small number of larger holdings strongly influence the management 
adoption benchmarks. 

The percentage of land used for grazing in the Wet Tropics region that was managed using best 
practice (‘low’ risk and ‘moderate to low’ risk categories) for 2014-15 was approximately 21 % 
relating to pasture (hillslope) erosion (145,000 hectares), 82 % for practices related to streambank 
erosion (5,800 km of streambank) and 3 % for practices related to gully erosion (23,000 hectares 
(Table 15 and Figure 3). The adoption of best management practices for grazing in the Wet Tropics 
region have not increased since the 2013 baseline (Table 15). This is primarily due to the grazing 
industry not being identified as a priority for investment from the Wet Tropics reef investment 
programs over the past few years. 

 

Table 15 Percentage (%) of area under best management practice for grazing within the Wet Tropics region. 
Best management practice area of pastures, streambanks and gullies for the 2013 baseline, 2013-14 and 
2014-15, and total area under best management practice for 2014-15 are shown. 

Erosion Source Best Practice (area or km streambank) 
2013 Baseline % 2013-14 % 2014-15 % 2014-15 area (ha) 

Pastures 21 21 21 145,000 ha 
Streambanks 82 82 82 5,900 km 
Gullies 3 3 3 23,000 ha 
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Figure 3 Proportion of area for grazing properties within each water quality risk category for the 2014-15 
reporting year in the Wet Tropics region.   

 

There were no discrete management practice change investments targeting water quality 
improvements in the grazing industry in the Wet Tropics region during 2014-2015. 

2.5. Confidence Associated with Agricultural Stewardship Reporting  
Confidence associated with agricultural stewardship reporting is presented in Table 16. 

 

Table 16 Confidence associated with agricultural stewardship reporting for the 2016 Report Card. 

Management 
effectiveness 

Maturity of 
methodology  

Validation Represent
ativeness  
 

Directness Measured 
error 
 

Final Rank 

Stewardship 0.5 2 2 2 1 7.5 3 
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 SOCIAL AND ECONOMIC 

3.1. Introduction 
Social and economic values are an important aspect to include in the Wet Tropics Pilot Report Card 
as they provide information on the linkages between waterway health and the economic and social 
well-being of the Wet Tropics region. Reporting on social and economic values will assist with the 
Report Card objectives as listed in the Program Design (WTHWP 2016c). Report Card objectives 
relating to social and economic values include “monitoring trends in how the community values 
coastal land and adjacent waterways in the region and the level of importance placed upon the 
region’s waterways, and calculating and monitoring the direct economic benefits of industries that 
depend upon the presence of healthy waterways in the region”. 

The Great Barrier Reef Social and Economic Long Term Monitoring Program (SELTMP) including the 
National Environmental Research Program (NERP) 10.1 and 10.2 projects provide data resources for 
social and economic assessment for regions of the Great Barrier Reef including the Wet Tropics. The 
programs provide data for reporting on social connection and community economic values relating 
to waterways of the Wet Tropics associated with the marine environments of the Great Barrier Reef. 
It is acknowledged that future surveys will need to be expanded to include social links and 
community economic values relating to all waterways including freshwater and estuarine 
environments. It is expected that the review being undertaken for social and economic indicators 
through the Reef 2050 Integrated Monitoring and Reporting Program (RIMReP) led by the Great 
Barrier Reef Marine Park Authority will provide opportunities for regionally specific surveys, 
including freshwater and estuarine environments, to be developed for the Wet Tropics. 

3.2. Methods 
The two NERP funded projects (Projects 10.1 and 10.2) for SELTMP were designed to analyse and 
describe conditions and trends relative to the human aspects of the Great Barrier Reef to enable 
better decision-making, with a key objective being to act as a reference point or ‘repository’ for all 
regional social and economic datasets (Marshall et al. 2014; Stoeckl et al. 2014). The assessment of 
data available through these projects represents an abundance of relevant information regarding 
the health of waterways in relation to social and economic values in the Wet Tropics region. The 
Partnership decided that this data should be used for social and economic values reporting in the 
Wet Tropics Pilot Report Card. This approach aligns with the overall aim of the Partnership to build 
upon, complement, and enhance existing efforts of members. Additionally, this approach also 
supports the key objective of the NERP projects to act as a reference point for regional social and 
economic datasets. 

The design for NERP Project 10.1 (Marshall et al. 2014) included the following steps.  

• Engagement with industry, government, and community to identify their monitoring needs. 
• Development of a conceptual framework to guide the choice of data to be collected. 
• Identification of the existing regional, state, and federal databases. 
• Development of a survey addressing the gaps in knowledge. 
• Administration of (five similar) surveys (over 8000 in total) to local and national residents, 

tourists, tourism operators and commercial fishers. 
• Presentation of preliminary results to working group members to identify key findings and better 

understand how the data will be used by different groups. 
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NERP Project 10.2 (Stoeckl et al. 2014) trialled a new method for assessing the total economic value 
of the Great Barrier Reef by determining how much the Reef contributes to a person’s overall 
‘quality of life’. The study was conducted using the following steps.   

• Identification of community benefits derived from the Reef and catchment. 
• Administration of mailed surveys and face-to-face surveys of over 3000 catchment residents 

and Reef visitors. 
• Asking survey respondents to rank the importance of nine groups of community benefits.  
• Identification of the relative value of these nine benefits through the ranking process. 
• Benchmarking known market values associated with Reef and catchment industries (e.g. 

economic value of jobs and income).  
• Calculation of the total value of all benefits relative to benchmark market values.  
 
Data were collected for the SELTMP program during 2013 (Marshall et al. 2014, Stoeckl et al. 2014) 
and included 282 surveys of residents in the Wet Tropics region. The SELTMP program included 
industry related surveys and assessments for ports and shipping (Curnock et al. 2014a), tourism 
(Curnock et al. 2014b) and commercial fishing (Tobin et al. 2014). The methods of data collection 
and analysis are described in detail within these reports. With the exception of the tourism 
assessment, data were selected for the Wet Tropics region. Data for tourism were based upon the 
Tropical North Queensland Area (Cape York Peninsula and Torres Strait in the north, Cairns, Cairns 
Beaches, Palm Cove, Port Douglas, Daintree and Cape Tribulation, Cooktown, Gulf Savannah, 
Kuranda, Atherton Tablelands, Mission Beach and south to Cardwell), an area which includes the 
major tourist destinations in the Wet Tropics region. Unlike the environmental reporting, the social 
and economic reporting was not separated into different reporting zones within the Wet Tropics 
region. Data for economic reporting were also sourced from Ports North, the Australian Prawn 
Farmers Association, Australian Bureau of Statistics (agricultural commodities), Queensland Fishing 
(Department of Agriculture and Fisheries) and Tourism Tropical North Queensland. 
 
The key social and economic values that were assessed and presented as summary statistics and 
information include the following. 
 

• Resident’s use of and dependence on the Reef  
• Resident’s sense of well-being relating to the Reef 
• Resident’s cultural connection with the Reef 
• Revenue of tourism in Tropical North Queensland Area 
• Commercial fishing catch 
• Wet Tropics ports economic value 
• Agriculture economic value  
• Aquaculture (prawns) economic value 

3.3. Results 
The summary statistics and information of key social and economic values for the Wet Tropics region 
are based upon the results of the Social and Economic Long Term Monitoring Program (SELTMP) 
conducted in 2013 for waterways associated with the Great Barrie Reef marine environments, with 
economic data also sourced from Ports North, the Australian Prawn Farmers Association, Australian 
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Bureau of Statistics (agricultural commodities), Queensland Fishing (Department of Agriculture and 
Fisheries) and Tourism Tropical North Queensland.  
   

3.3.1. Use and Dependency 

The people of the Wet Tropics use and are dependent on the Great Barrier Reef Marine Park in 
many different ways including employment, recreation and cultural and occupational identity. 
Results include the following.  

• 96 % of residents had visited the Marine Park (including beaches and coastal areas) in the 
previous 12 months, and did so typically on a monthly basis. 68 % ventured beyond the 
beach.  

• The Reef plays an important economic role in the lives of Wet Tropics people. For example 
31 % of local residents relied on the Reef for at least part of their household income. 

• Some (23 %) marine tourism businesses were small with a turnover of less than $100,000 
per year, whilst 30 % of marine tourism businesses were large and earned more than $1M 
per year. 

• Many (60 %) commercial fishing businesses were small with a turnover of less than $100,000 
per year whilst 20 % had a turnover of between $500,000 to $1M per year. 

• 87.5 % of marine tourism operators and 91% of commercial fishers considered their job to 
be a lifestyle. 

3.3.2. Well-being in the Wet Tropics 

People derive a sense of well-being from the Great Barrier Reef Marine Park in various ways. They 
feel secure about its ability to provide continued cultural and economic opportunities and they enjoy 
the lifestyle and recreational opportunities it provides. Results include the following. 
 

• The Reef is part of the identity of 63 % of local residents**, where 22 % of residents rated 
their identity with the Reef as a 10. 

• 79 %** of residents were satisfied with their experience of the Reef, of which 37 % of 
residents gave a rating of 10.   

• Residents rated the contribution that the Reef makes to their quality of life and well-being as 
7.5. The most frequent response was 10. 

• Residents rated the value of the Reef in supporting a desirable and active way of life as 8.4, 
with the most frequent response being 10.  

• Residents rated the value of the GBR as an asset for the economy of the region as 8.9, with 
the most common response being a rating of 10. 

• Residents rated their optimism about the future of the Reef as 6.3 and their confidence in 
Reef management was rated 6.0. 

• 75 % of fishers and 61 % marine tourism operators** were optimistic about the condition 
and future of the Reef (mean=6.3). 

• Residents supported the rules and regulations that affect their access and use of the Reef, 
and felt that they had fair access to the Reef compared to other user groups. 

• 86 %** of residents felt that the Reef had outstanding beauty where 58 % rated its beauty as 
10. 
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• 67 % of local residents were extremely proud that the Reef was a World Heritage Area 
(WHA), where 63 % rated their WHA pride level as 10. 

(Note: rated results are on a scale of 1-10; **rated as a 8, 9 or 10 on a scale of 1-10) 
 

3.3.3. The Social Context  

The people of the Wet Tropics Region have a close relationship with the Great Barrier Reef, and 
understanding people’s values and perceptions helps Reef managers to make decisions. Results 
include the following. 

• Residents rated the value of the Reef in the following order: outstanding beauty (9.0), 
support of biodiversity (9.0), as an economic asset (8.9), support of a desirable and active 
lifestyle (8.4), the opportunity to make scientific discoveries (8.4), attracting people from all 
over the world (8.1), quality of life (7.5), and provision of seafood (7.1). 

• Residents feel personally affected by the health of the Reef and thought that they could 
make a personal difference to improving the health of the Reef.  

• Residents wanted to learn more about the condition of the Reef and thought the top three 
threats to the Reef in the region were: the government, mining, and Crown of Thorns 
starfish. 

• 18 % of fishers and 32 % marine tourism operators thought the Reef was seriously 
threatened by climate change, and 32 % of fishers and 49 % tourism operators thought the 
Reef was seriously threatened by water quality.  

(Note: rated results are on a scale of 1-10) 

3.3.4. General Information about Residents 

• The average age of participants in the SELTMP survey within the Wet Tropics region was 42 
years.  

• Of the participants in the SELTMP survey within the Wet Tropics region 5% identified as 
Indigenous Australians.  

• 21 % of residents were employed in government, health or education. Some 13% were 
retired, and 11 % were employed in a trade. 

• Most households (28 %) earned a pre-tax income between $20-60,000, and 23 % earned 
more than $100,000.   

3.3.5. Economic Value 

Business and industries in the Wet Tropics which depend upon the health of the waterways provide 
major economic input to the region. Results include the following. 
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• The Tropical North Queensland Area1 adds tourism revenue of $3.5B annually to the 
economy (data source: Tourism Tropical North Queensland).  

• Commercial fishing landed 1,500 tonnes in 2014/15 in the region (data source: Queensland 
Fishing, Department of Agriculture and Fisheries). 

• The Wet Tropics ports represent $1B gross value added to the regional economy (data 
source: Ports North). 

• Agriculture in the Wet Tropics generated $1.1B to the economy (data source: agricultural 
commodities, Australian Bureau of Statistics).  

• Aquaculture produces around 3,000 tonnes of prawns for a value of $54 million (data 
source: Australian Prawn Farmers Association). 

The results, which predominantly relate to the marine environment, demonstrate the linkages of 
healthy waterways with community well-being and economic values in the Wet Tropics region. Due 
to limited space for reporting on the Pilot Report Card only a selection of the social and economic 
results were presented whilst full reporting of social and economic results is available on the website 
(www.wettropicswaterways.org.au). 

It is expected that future Wet Tropics Report Cards will build upon the 2013 SELTMP data and results 
and will include assessments that capture freshwater and estuarine environments in addition to the 
marine (Reef) environments for social and economic values. This will be aligned with the Reef 2050 
Integrated Monitoring and Reporting Program (RIMReP) review being undertaken for social and 
economic indicators led by the Great Barrier Reef Marine Park Authority.  

 

  

1 Tropical North Queensland Area includes Cape York Peninsula and Torres Strait in the north, Cairns, Cairns 
Beaches, Palm Cove, Port Douglas, Daintree and Cape Tribulation, Cooktown, Gulf Savannah, Kuranda, 
Atherton Tablelands, Mission Beach and south to Cardwell). 
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