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EXECUTIVE SUMMARY 

The Wet Tropics Healthy Waterways Partnership was launched in July 2016, and the Pilot Report 
Card released in December 2016. The Pilot Report Card reports on the 2014-15 financial year 
(1/7/2014 – 30/6/2015), and includes condition assessments of water quality and ecosystem health 
assessments for freshwater, estuarine, inshore marine, and offshore marine environments. The Pilot 
Report Card includes all available relevant data within the 2014-15 financial year for monitoring 
programs that are conducted annually. In some cases where seasonal monitoring programs extend 
outside of the financial year period, for example inshore and offshore coral, the data from the whole 
monitoring period is included. For monitoring programs that collect data less frequently than 
annually (e.g. wetland extent) then the most recent data set is included.  

The purpose of this document is to provide detailed results to support the Wet Tropics Pilot Report 
Card. The results presented in this document are assessments of condition for freshwater basin, 
estuarine, inshore marine and offshore marine environments.   

This document presents scaled scores and grades for indicators, indicator categories, indices, and for 
overall reporting zones within each environment. Included in this document are the confidence levels 
associated with the results based on assessment of the methods and analyses used to obtain the data. 
The data collection periods for indicators, indicator categories and indices and details of the 
methodologies used for the condition assessments and scoring are presented in the Wet Tropics Pilot 
Report Card Methods (WTHWP 2016a).  For more detail on the Wet Tropics Pilot Report Card program 
including reporting zones for the waterway environments refer to the Wet Tropics Healthy Waterways 
Partnership Program Design (WTHWP 2016b).  
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 INTRODUCTION 

1.1. General 
The Wet Tropics Healthy Waterways Partnership was launched in July 2016, and the Pilot Report 
Card released in December 2016. The Pilot Report Card reports on the 2014-15 financial year 
(1/7/2014 – 30/6/2015), and includes condition assessments of water quality and ecosystem health 
assessments for freshwater, estuarine, inshore marine, and offshore marine environments. The Pilot 
Report Card includes all available relevant data within the 2014-15 financial year for monitoring 
programs that are conducted annually. In some cases where seasonal monitoring programs extend 
outside of the financial year period, for example inshore and offshore coral, the data from the whole 
monitoring period is included. For monitoring programs that collect data less frequently than 
annually (e.g. wetland extent) then the most recent data set is included. For details of the 
methodologies used for the condition assessments and scoring refer to the Wet Tropics Pilot Report 
Card Methods (WTHWP 2016a).  For more detail on the Wet Tropics Pilot Report Card program 
including reporting zones for the waterway environments refer to the Wet Tropics Healthy 
Waterways Partnership Program Design (WTHWP 2016b).  

1.2. Purpose of this Document  
The purpose of this document is to provide detailed results to support the Wet Tropics Pilot Report 
Card. The results presented in this document are assessments of condition for freshwater basin, 
estuarine, inshore marine and offshore marine environments.   

This document presents scaled scores and grades for indicators, indicator categories, indices, and for 
overall reporting zones within each environment. Included in this document are the confidence levels 
associated with the results based on assessment of the methods and analyses used to obtain the data. 
The data collection periods for indicators, indicator categories and indices are presented in the Wet 
Tropics Pilot Report Card Methods (WTHWP 2016a). 

1.3. Terminology  
The terminology used in this document for defining the level of aggregation of indicators is as 
follows: 

 An indicator is a measured variable (e.g. particulate nitrogen) 
 Indicator categories are single indicators (e.g. chlorophyll a) or aggregated from multiple related 

indicators (e.g. nutrients) 
 Indices (e.g. water quality) are aggregated from indicator categories 
 The overall score is aggregated from all the indices of the reporting zone.  
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1.4. Climatic Influences in the Region 
The 2014/15 annual rainfall across the Wet Tropics region was predominantly below average to very 
much below average (Figure 1). The year was relatively free of severe weather events and subject to 
a late wet season although the upper Barron catchment experienced an unseasonal rainfall event.  

 

Figure 1 Rainfall deciles (2014-15) for the Wet Tropics region (Data source: Bureau of Meteorology). 
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The below average rainfall for the year resulted in reduced river discharge for the region (Figure 2). 
The Barron, Russell, Johnstone, Tully, Murray Rivers and in particular the Herbert river had 
significantly lower than average flows. 

 

 

Figure 2. Long-term mean annual discharge and discharge during 2014 – 2015 recorded from gauging stations at 
the most downstream locations of the major river channel for freshwater basins (Source: DSITI and DNRM). 

 

 

 FRESHWATER BASINS 

The freshwater basin reporting zones and the Great Barrier Reef catchment loads monitoring 
program (CLMP) sites are shown in Figure 3. An additional site is shown in the upper catchment of 
the Tully Basin; this is used to reference the quality of water from undisturbed forest but not 
included in the Pilot Report Card condition assessment.  

The position of the CLMP sites in relation to primary land use in the Wet Tropics region is shown in 
Figure 4 and provides a graphical presentation of land use upstream of the sites, which potentially 
affects the water quality of the samples collected. Note, the impact of land use downstream of the 
sampled sites, or in separate sub-basins, is not reflected in the samples. The land use map also 
provides context for the habitat and hydrology indicators including riparian vegetation extent and 
wetland extent. Figure 4 shows the location of the Tully Gorge CLMP reference site and its isolation 
from disturbed landscapes.  
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Figure 3 Great Barrier Reef (GBR) catchment loads monitoring program (CLMP) sites and basin reporting zones for 
the Pilot Report Card. 
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Figure 4 Location of Great Barrier Reef (GBR) catchment loads monitoring program (CLMP) sites and primary land 
use in the Wet Tropics region. Source: Queensland Land use Mapping Program Wet Tropics NRM region 2015 land 
use data set. (http://qldspatial.information.qld.gov.au/catalogue/custom/index.page) 
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2.1. Water Quality  
Scoring and grading of water quality indicators (excluding contaminants) and scaling for aggregation 
are shown in Table 1. 

 

Table 1 Bandwidths and scaling for assigning condition to water quality scores. 

Range of Indicator Condition Scores Condition Grade and Colour Code Scaling of Scores for 
Aggregation 

> GV* (median is equal or better than GV, 
and 80% data is equal or better than GV) 

Very Good 100 (assigned) 

> GV (median is equal or better than GV) Good 100 (assigned) 

66.7 to GV Moderate 66.7 to 99.9 

33.4 to 66.6 Poor 33.4 to 66.6 

< 0 to 33.3 Very Poor < 0 to 33.3 
 *GV is the guideline value 

 
 

Condition scores and grades for water total suspended solids (TSS), dissolved inorganic nitrogen 
(DIN) and filterable reactive phosphorus (FRP) are provided for high flows (Table 2) and base-flows 
(Table 3). Analyses of the water quality using monthly median data for high flows and base-flow are 
presented in box plots in Appendix A (p. 31). 

 

Table 2 High flow sediment and nutrient scores and grades using 80th percentile high flow guideline values for all 
freshwaters (EPP (2009), Wet Tropics Basins; Orr et al. (2014)). 

High Flow 
Basin    TSS DIN FRP 
Barron Condition score 89.21 95.83 95.83 

 Grade Moderate Moderate Moderate 
Mulgrave Condition score 100.00 75.52 66.67 

 Grade Very Good Moderate Moderate 
Russell Condition score 100.00 64.84 100.00 

 Grade Very Good Poor Good 
Johnstone Condition score 100.00 100.00 81.25 

 Grade G G Moderate 
Tully Condition score 100.00 35.42 100.00 

 Grade Very Good Poor Good 
Herbert Condition score 100.00 60.16 100.00 

 Grade Good Poor Good 
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Table 3 Base-flow sediment and nutrient scores and grades using guideline values for moderately disturbed 
freshwaters (EPP 2009, Wet Tropics Basins). 

Baseflow 
Basin   TSS DIN FRP 
Barron Condition score 100.00 100.00 100.00 

 Grade Good Very Good Very Good 
Mulgrave Condition score 100.00 72.14 100.00 

 Grade Very Good Moderate Very Good 
Russell Condition score 100.00 95.02 100.00 

 Grade Very Good Moderate Very Good 
Johnstone Condition score 100.00 100.00 100.00 

 Grade Very Good Very Good Very Good 
Tully Condition score 100.00 71.14 100.00 

 Grade Very Good Moderate Very Good 
Herbert Condition score 100.00 90.05 100.00 

 Grade Very Good Moderate Very Good 
 

For each basin the high flow and base-flow condition scores were multiplied by the proportion of 
days of the year they occurred, and were then summed to provide the annual condition score. The 
high flow data and low flow data were evaluated against the scheduled Queensland guidelines for 
high flow (all freshwater waters) and base-flows (moderately disturbed freshwaters) in accordance 
with the EPP 2009 (Wet Tropics Basins). Although sampling intensity is greater during wet season 
events, the water quality data for both high flow and base-flow were calculated to monthly medians 
before the analysis and consequently this procedure addressed any potential bias in the raw data 
relating to sampling intensity. The Wet Tropics Pilot Report Card Methods document provides full 
details of the method (WTHWP 2016).   

For the 2014/15 year nutrients in all basins scored ‘moderate’ indicating that the annual median did 
not meet guideline values. Due to the dryer than average year, total suspended solids (TSS) had a 
high score in most basins.  

The annual sediment and nutrient scores and grades are shown in Table 4. 
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Table 4 Annual water quality condition scores and grades combining high flow and base-flow scores.  

Annual: High Flow and Base-flow 

  Sediment   Nutrients 
Basin  TSS DIN FRP DIN and FRP 
Barron Condition score 97.28 98.95 98.95 98.95  

Grade Moderate Moderate Moderate Moderate 
Mulgrave Condition score 100.00 72.88 92.69 82.79  

Grade Very Good Moderate Moderate Moderate 
Russell Condition score 100.00 87.42 100.00 93.71  

Grade Very Good Moderate Good Moderate 
Johnstone Condition score 100.00 100.00 92.76 96.38  

Grade Good Good Moderate Moderate 
Tully Condition score 100.00 57.34 100.00 78.67  

Grade Very Good Poor Good Moderate 
Herbert Condition score 100.00 86.45 100.00 93.22  

Grade Good Moderate Good Moderate 
 
 
Scoring and grading of the contaminant indicator and scaling for aggregation are shown in Table 5. 
 
Table 5 Grading description for the contaminants index in the freshwater basin assessments. 

Wet Season Mean Daily 
ms-PAF Score 

Risk Condition Grade and 
Colour Code 

Scaling of Scores for 
Aggregation 

0 – 1 Very low risk Very good 100 (assigned) 

>1 – 5 Low risk Good 100 (assigned) 

>5 – 10 Moderate risk Moderate 
66.7 + (33.2 - ((score -

5.01) x 33.2/4.99)) 

>10 – 20 High risk Poor 
33.4 + (33.2 - ((score -
10.01) x 33.2/9.99)) 

>20 Very high risk Very poor 
33.3 - ((score -20.01) x 

33.3/79.99)) 

 

 

The results for the contaminants (multi-substance potentially affected fraction (ms-PAF) area under 
the curve method for the five photosystem II (PSII) pesticides) in 2014/15 for five of the basins are 
shown in Table 6. The Russell basin received a ‘moderate’, the lowest score across the basins. 
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Table 6 Wet season contaminant values, risk, grade and condition. 

Basin ms-PAF % Species 
Affected 

Risk Category Condition 
Score 

Contaminant 
Grade 

Barron nd* nd nd nd 
Mulgrave 3.97 Low 100.00 Good 
Russell 7.27 Moderate 84.86 Moderate 
Johnstone^ 0.58 Very Low 100.00 Very Good 
Tully 4.31 Low 100.00 Good 
Herbert 1.58 Low 100.00 Good 

*nd indicates no data available.  
^Contaminants were monitored at the North Johnstone CLMP site only (Goondi) which monitors 41% of the Johnstone 
Basin (Garzon-Garcia et al. 2015). The wet season period represents 185 days of the year.  

 

After scaling the scores of the individual indicators so that they could be aggregated together, the 
overall water quality score for all basins is ‘moderate’ (Table 7).  

Sediment scores range from ‘moderate’ to ‘very good’, with the Barron Basin ‘moderate’, and the 
Mulgrave, Russell and Tully ‘very good’. Nutrients are ‘moderate’ across all basins, and contaminants 
range from ‘moderate’ to ‘very good’ with the Russell ‘moderate’ and the Johnstone ‘very good’.  

2014/15 was a very low rainfall year. The reduced rainfall runoff of dry years is characterised by 
lower erosion and reduced nutrient and pesticide mobilisation which can result in better basin water 
quality scores than for wetter years. 

Table 7 Water quality index and indicator category results.  

Basin 
 

Sediment Nutrients Contaminants Water quality 

Daintree Score nd* nd nd nd 

 Grade nd  nd nd 

Mossman Score nd nd nd nd 

 Grade nd nd nd nd 

Barron Score 97.28 98.95 nd 98.11 
 Grade Moderate Moderate nd Moderate 

Mulgrave Score 100.00 82.79 100.00 94.26 
 Grade Very Good Moderate Good Moderate 

Russell Score 100.00 93.71 84.86 92.86 
 Grade Very Good Moderate Moderate Moderate 

Johnstone Score 100.00 96.38 100.00 98.79 
 Grade Good Moderate Very Good Moderate 

Tully Score 100.00 78.67 100.00 92.89 
 Grade Very Good Moderate Good Moderate 

Murray Score nd nd nd nd 

 Grade nd nd nd nd 

Herbert Score 100.00 93.22 100.00 97.74 
 Grade Good Moderate Good Moderate 

*nd indicates no data available.  
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Confidence ranks for sediment, nutrients and contaminants in the 2014/15 results in the freshwater 
basins and an overall water quality index rank is shown in Table 8. There is higher confidence in the 
sediment and nutrients results than in the contaminants results. A key factor contributing to the 
lower confidence (ranking of 3 and 2) in the results of all three indicator categories is due to low 
confidence in ‘representativeness’. While sampling occurs at least monthly for sediment and 
nutrients and in the wet season months for contaminants, there is low spatial representation of the 
basins as these samples occur at only one water quality monitoring site in each of the basins. 

 
Table 8 Confidence associated with sediment, nutrients and contaminants results in freshwater basins in 2014-15. 
Unless specified, confidence in results is the same across basins. 

 Maturity of 
methodology  

Validation Representativeness  
 

Directness Measured 
error 
 

Final Rank 

Sediment 1.5 3 1 3 1 9.5 3 
Nutrients 1.5 3 1 3 1 9.5 3 
Contaminants 0.5 2 1 2 1 6.5 2 
Water quality 
index 1.2 2.7 1 2.7 1 8.6 3 

 
 

2.2. Habitat and Hydrology Indicators  
The habitat and hydrology index consists of habitat modification (impoundment length indicator 
only), flow, riparian extent, wetland extent and invasive weeds. The flow and invasive weeds 
indicatory categories are not reported in the Pilot Report Card and require further development of 
the methodology. 

2.2.1. Habitat Modification  

The habitat modification indicator category did not include the fish barrier indicator and was based 
upon impoundment length indicator only. Scoring and grading of impoundment length and scaling 
for aggregation are shown in Table 9.  

 

Table 9 Scoring, grading and scaling for the impoundment length indicator. 

% of Waterway Impounded Condition Grade  Scaling of Scores for Aggregation 
< 1.0% Very Good 100 (assigned) 

1.0-3.99% Good 100 (assigned) 
4.0-6.99% Moderate 66.7 + (33.2 - ((% total - 4.0) x 33.2/2.99)) 
7.0-9.99% Poor 33.4 + (33.2 - ((% total - 7.0) x 33.2/2.99)) 
≥ 10.0% Very Poor 33.3 - ((% total -10.0) x 33.3/90.0)) 

 

Impoundment length scores and grades are provided in Table 10. There were no impoundments on 
streams of order three or higher in the Daintree, Mossman, Mulgrave, Russell, and Murray basins, 
and 0.1% impounded streams on the Johnstone, giving the condition scores ‘very good’. The Barron 
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received a ‘poor’ with 7.7 % of the total length of the streams of order three and above impounded 
by artificial structures. The Barron and Tully have the worst scores due to large water infrastructure 
such as Tinaroo Dam (Barron) and Koombooloomba Dam (Tully).  

Table 10 Results for impoundment length indicator. 

Basin Not Impounded 
(km) 

Impounded 
(km) 

Total 
(km) 

% total Condition 
Score 

Grade 

Daintree 2,795 0 2,795 0.0 100.0 Very Good 
Mossman 335 0 335 0.0 100.0 Very Good 
Barron 791 66 857 7.7 58.8 Poor 
Mulgrave 344 0 344 0.0 100.0 Very Good 
Russell 174 0 174 0.0 100.0 Very Good 
Johnstone 782 1 783 0.1 100.0 Very Good 
Tully 461 22 483 4.6 93.5 Moderate 
Murray 351 0 351 0.0 100.0 Very Good 
Herbert 3,290 13 3,304 0.4 100.0 Very Good 

 

The score and grade for the habitat modification are presented in Table 11.  

Table 11 Results for habitat modification indicator category 

Basin Fish Barrier 
Condition Score 

Impoundment 
Length Condition 

Score 

Habitat Modification 
Condition Score 

Grade 

Daintree   nd* 100.0 100.0 Very Good 
Mossman nd 100.0 100.0 Very Good 
Barron nd 58.8 58.8 Poor 
Mulgrave nd 100.0 100.0 Very Good 
Russell nd 100.0 100.0 Very Good 
Johnstone nd 100.0 100.0 Very Good 
Tully nd 93.5 93.5 Moderate 
Murray nd 100.0 100.0 Very Good 
Herbert nd 100.0 100.0 Very Good 

                 *nd indicates no data available.  

 

The scoring and grading of riparian extent and scaling for aggregation are shown in Table 12. 

Table 12 Scoring, grading and scaling for the riparian extent indicator. 

Scoring range Grade Scaling of Scores for Aggregation 

< 5.0% Very Good 100 (assigned) 
5.0-15.0% Good 100 (assigned) 

15.01-25.0% Moderate 66.7 + (33.2 -((% loss -15.01) x 33.2/9.99)) 
25.01-35.0% Poor 33.4 + (33.2 - ((% loss -25.01) x 33.2/9.99)) 

> 35.0% Very Poor 33.3 - ((%loss -35) x 33.3/65) 
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The riparian extent scores and grades are shown in Table 13. The Daintree and Herbert scored ‘very 
good’, with all other basins scoring ‘good’. It is expected the midlands and uplands would generally 
have better riparian extent due to protected areas and less development, and less extent in the 
lowlands due to development and land use. Future report cards will look to stratify the data to show 
the changes from uplands, midlands and lowlands. 

Table 13 Results for riparian vegetation extent indicator: % loss from pre-cleared to 2013. 

Basin Riparian Extent Loss % Extent Score Grade 

Daintree 0.01 100.0 Very Good 
Mossman 11.5 100.0 Good 
Barron 11.1 100.0 Good 
Mulgrave 6.1 100.0 Good 
Russell 5.7 100.0 Good 
Johnstone 8.1 100.0 Good 
Tully 9.0 100.0 Good 
Murray 7.8 100.0 Good 
Herbert 3.9 100.0 Very Good 

Note: These results are for riparian extent (woody vegetation), not condition of riparian vegetation. 

 

The scoring and grading of wetland extent and scaling for aggregation are shown Table 14. 

Table 14 Scoring, grading and scaling for the wetland extent indicator. 

Scoring range Grade Scaling of Scores for Aggregation 

<5% loss Very Good 100 (assigned) 
5.1-15% loss Good 100 (assigned) 

15.1-25% loss Moderate 66.7 + (33.2 - ((% loss -15.01) x 33.2/9.99)) 
25.1-35% loss Poor 33.4 + (33.2 - ((% loss -25.01) x 33.2/9.99)) 

>35% loss Very Poor 33.3 - ((%loss -35) x 33.3/65) 

 

The wetland extent scores and grades are shown in Table 15. The Daintree scored ‘good’, with all 
other basins ‘very poor’. These results reflect a high level of historic loss from the extent at pre-
clearing to 2013, due to development. The Daintree wetlands are largely intact in the upper 
freshwater catchment. It is expected that wetland losses in future reporting periods will be minimal.  
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Table 15 Results for wetland extent indicator: percent wetland loss from pre-cleared to 2013. 

Basin Wetland Extent Loss (%) Extent Score  Grade 

Daintree 14.6 100.0 Good 
Mossman 58.8 21.1 Very Poor 
Barron 72.2 14.2 Very Poor 
Mulgrave 36.2 32.7 Very Poor 
Russell 35.9 32.8 Very Poor 
Johnstone 44.3 28.5 Very Poor 
Tully 59 21.0 Very Poor 
Murray 49.8 25.7 Very Poor 
Herbert 51.1 25.1 Very Poor 

Note: These results are for wetland extent (palustrine water bodies), not condition of wetlands. 

 

The habitat and hydrology scores and grades are shown in Table 16. The Daintree is ‘good’, Barron is 
‘poor’ and all other basins ‘moderate’. Habitat modification ranges from ‘very good’ to ‘poor’, with 
the Barron ‘poor’, Tully ‘moderate’ and all other basins ‘very good’, riparian extent is ‘good’ and 
‘very good’ and wetland extent ranges from ‘very poor’ to ‘good’ with Daintree being the only ‘good’ 
and all others ‘very poor’. 

The habitat and hydrology index for freshwater basins consists of long term indicators with slow 
rates of change. 
 

Table 16 Results for habitat and hydrology index and indicators/indicator categories.  

Basin Flow Invasive 
Weeds 

Habitat 
Modification 

Riparian 
Extent 

Wetland 
Extent 

Habitat and Hydrology 
Condition 

Score 
Grade 

Daintree   nd* nd 100.0 100.0 100.0 100.0 Good 
Mossman nd nd 100.0 100.0 21.1 73.7 Moderate 
Barron nd nd 58.8 100.0 14.2 57.7 Poor 
Mulgrave nd nd 100.0 100.0 32.7 77.6 Moderate 
Russell nd nd 100.0 100.0 32.8 77.6 Moderate 
Johnstone nd nd 100.0 100.0 28.5 76.2 Moderate 
Tully nd nd 93.5 100.0 21.0 71.5 Moderate 
Murray nd nd 100.0 100.0 25.7 75.2 Moderate 
Herbert nd nd 100.0 100.0 25.1 75.0 Moderate 

*nd indicates no data available.  

Confidence for habitat and hydrology results for the 2014/2015 year are shown in Table 17. There is 
more confidence in wetland extent which has greater maturity of method than for impoundment 
length and riparian extent, which both scored lower.    
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Table 17 Confidence associated with habitat and hydrology indicator results in freshwater basins for the Pilot 
Report Card. Unless specified, confidence in results is the same across basins.  

 Maturity of 
Methodology 

(weighting 0.5) 

Validation Represent-
ativeness 

Directness Measured 
error 

Final Rank 

Impoundment 
length 1 2 3 2 1 9 3 

Riparian 
extent 1 2 2 2 2 9 3 

Wetland 
extent 1.5 2 3 2 2 10.5 4 

Habitat and 
Hydrology 1.2 2.0 2.7 2.0 1.7 9.5 3 

 

2.3. Overall Basin Scores and Grades 
The aggregated basin scores and grades for the 2014/15 year are shown in Table 18. All basins that 
are represented by the water quality index and the habitat and hydrology index (Barron, Mulgrave, 
Russell, Johnstone, Tully and Herbert) are ‘moderate’ condition. Of the basins represented by the 
habitat and hydrology index only, the Daintree is graded ‘good’ and the Mossman and Murray are 
graded moderate. 

 

Table 18 Results for indices and overall scores and grades for freshwater basins 

Basin 
Indices Overall Basin Condition 

Water Quality Habitat and 
Hydrology Fish Condition Score Grade 

Daintree   nd* 100.0 nd 100 Good 

Mossman nd 73.7 nd 73.7 Moderate 

Barron 98.1 57.7 nd 77.9 Moderate 

Mulgrave 94.3 77.6 nd 85.9 Moderate 

Russell 92.9 77.6 nd 85.2 Moderate 

Johnstone 98.8 76.2 nd 87.5 Moderate 

Tully 92.9 71.5  nd 82.2 Moderate 

Murray nd 75.2 nd 75.2 Moderate 

Herbert 97.7 75.0 nd 86.4 Moderate 
*nd indicates no data available.  
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 ESTUARIES 

The location of the estuary reporting zones are shown in Figure 5. Monitoring and assessment of 
estuarine indicators is conducted at the reporting zone locations.   

 

Figure 5 Location of estuary reporting zone locations. 
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3.1. Water Quality 
Scoring and grading of estuarine water quality indicators (excluding contaminants) and scaling for 
aggregation are the same as those for freshwater basins and are shown in Table 1. 

Water quality data was only available for three estuaries (Barron, Trinity Inlet and Russell-Mulgrave) 
for the 2014/15 year. Maps of the monitoring locations at each estuary are provided in the Wet 
Tropics Pilot Report Card Methods (WTHWP 2016). The phys-chem scores and grades are shown in 
Table 19. Data was only available for dissolved oxygen (DO) to make up the phys-chem grade. The 
nutrients scores and grades are shown in Table 20, consisting of dissolved inorganic nitrogen (DIN) 
and filterable reactive phosphorus (FRP) for three estuaries. Chlorophyll-a (Chl-a) and contaminants 
scores and grades are shown in Table 21. Phys-chem, nutrients, and Chl-a data were all collected in 
the dry season and does not include any wet season or event data.  

Additional data will be available in future years as well as at all estuary reporting zones. 

 

Table 19 Results for physical and chemical water quality indicators 

Estuary DO 
(Score) 

DO (Grade) Turbidity 
(Score) 

Turbidity 
(Grade) 

Phys-chem 
(score) 

Phys-chem 
(grade) 

Daintree nd* nd nd nd nd nd 
Dickson Inlet nd nd nd nd nd nd 
Barron 100.0 Very Good nd nd 100.0 Very Good 
Trinity Inlet 100.0 Good nd nd 100.0 Good 
Russell-Mulgrave 100.0 Very Good nd nd 100.0 Very Good 
Johnstone nd nd nd nd nd nd 
Moresby nd nd nd nd nd nd 
Hinchinbrook Channel nd nd nd nd nd nd 

*nd indicates no data available. 

 

Table 20 Results for nutrient water quality indicators 

Estuary DIN 
(Score) 

DIN 
(Grade) 

FRP 
(Score) 

FRP 
(Grade) 

Nutrients 
(score) 

Nutrients 
(grade) 

Daintree   nd* nd nd nd nd nd 
Dickson Inlet nd nd nd nd nd nd 
Barron 84.1 Moderate 72.0 Moderate 78.1 Moderate 
Trinity Inlet 100.0 Very Good 100.0 Very Good 100.0 Very Good 
Russell-Mulgrave 75.8 Moderate 100.0 Very Good 87.9 Moderate 
Johnstone nd nd nd nd nd nd 
Moresby nd nd nd nd nd nd 
Hinchinbrook Channel nd nd nd nd nd nd 
*nd indicates no data available.  
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Scoring and grading of estuarine contaminants and scaling for aggregation are the same as those for 
freshwater basins and are shown in Table 5. 

Table 21 Results for chlorophyll-a and contaminant water quality indicators. 

Estuary Chl-a (Score) Chl-a (Grade) ms-PAF (% 
species 

affected) 

Contaminants 
(Score) 

Contaminants 
(Grade) 

Daintree nd nd  nd nd 
Dickson Inlet nd nd  nd nd 
Barron 81.0 Moderate  nd nd 
Trinity Inlet 100.0 Good  nd nd 
Russell-Mulgrave 100.0 Very Good 5.6 95.8 Moderate 
Johnstone nd nd  nd nd 
Moresby nd nd  nd nd 
Hinchinbrook Channel nd nd  nd  nd 

Note: Contaminants are from CLMP high flow data as per freshwater basins.  
*nd indicates no data available. 

 
The water quality index for estuaries based on aggregated indicator scores for 2014/15 year are 
shown in Table 22. The water quality grade for Trinity Inlet is ‘good’, with the Barron and Russell-
Mulgrave graded as ‘moderate’.  

Table 22 Results for water quality indicator categories and aggregated water quality index score and grade  

Estuary Phys-
chem 

Nutrients Chl-a Contaminants Water 
Quality 
(Score) 

Water 
Quality 
(Grade) 

Daintree    nd* nd nd nd nd nd 
Dickson Inlet nd nd nd nd nd nd 
Barron 100.0 78.1 81.0 nd 86.4 Moderate 
Trinity Inlet 100.0 100.00 100.0 nd 100.0 Good 
Russell-Mulgrave 100.0 87.9 100.0 95.8 95.9 Moderate 
Johnstone nd nd nd nd nd nd 
Moresby nd nd nd nd nd nd 
Hinchinbrook 
Channel 

nd nd nd nd nd nd 

*nd indicates no data available. 

 

Confidence associated with the water quality results in estuaries for the 2014/2015 year is shown in 
Table 23. Confidence in the contaminants results was given a rank of two. Confidence is expected to 
improve as the methodology and analysis of multi-substance potentially affected fraction (ms-PAF) 
calculations progress in subsequent years. 
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Table 23 Confidence for water quality indicators in estuary reporting zones.   

 Maturity of 
Methodology 

Validation Represent- 
ativeness 

 

Directness Measured 
Error 

 

Final Rank 

Sediment 1.5 3 1 3 1 9.5 3 
Nutrients 1.5 3 1 3 1 9.5 3 

Chl-a 1.5 3 1 3 1 9.5 3 
Contaminants 

(Russell-
Mulgrave only) 

0.5 2 1 2 1 6.5 2 

Water quality 
Index (Barron 

and Trinity 
Inlet 

1.5 3 1 3 1 9.5 3 

Water quality 
Index (Russell-

Mulgrave) 
1.3 2.8 1.0 2.8 1.0 8.8 3 

 

3.2. Habitat and Hydrology  
The habitat and hydrology estuary index consists of fish barriers, flow, riparian extent, mangrove and 
saltmarsh extent, and seagrass. The fish barrier and flow indicator categories are not reported in the 
Pilot Report Card and require further development of the methodology. 

The scoring and grading of mangrove and saltmarsh extent and scaling for aggregation are shown in 
Table 24. 

Table 24 Scoring, grading and scaling for the mangrove and saltmarsh extent indicator 

Scoring Range for Extent Loss of 
Mangrove and Saltmarsh Vegetation (%) 

Condition Grade 
and Colour Code 

Scaling of Scores for Aggregation 

< 2.0 Very Good 100 (assigned) 
2.0-5.0 Good 100 (assigned) 

5.1-10.0 Moderate 66.7 + (33.2 - ((% loss -5.01) x 
33.2/4.99)) 

10.1-20.0 Poor 33.4 + (33.2 - ((% loss -10.01) x 
33.2/9.99)) 

> 20.0 Very Poor 33.3 - ((%loss -20) x 33.3/80)) 

 

The mangrove and saltmarsh extent scores and grades are shown in Table 25. The results show the 
historic loss of extent from pre-clearing to 2013 due to development. The grades range from ‘very 
poor’ to ‘very good’, with Barron River and Trinity Inlet ‘very poor’, and Daintree and Russell-
Mulgrave ‘very good’. The low mangrove and saltmarsh extent scores for the Barron and Trinity Inlet 
are mostly the result of historic extensive clearing activity (Mitchell et al. 2009). More recently 
mangrove communities in the Barron and Trinity Inlet estuaries have been effectively managed to 
ensure there has been no major new clearing and to allow for some revegetation. 
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Table 25 Results for mangrove and saltmarsh extent indicator: percent loss from pre-cleared to 2013 

Estuary Mangrove and 
saltmarsh extent 

remaining (%) 

Mangrove and 
saltmarsh extent 

loss (%) 

Condition 
score 

Grade 

Daintree 98.3 1.7 100.0 Very good 
Dickson Inlet 92.1 7.9 80.7 Moderate 
Barron 68.9 31.1 28.7 Very Poor 
Trinity Inlet 79.4 20.6 33.0 Very Poor 
Russell-Mulgrave 99.4 0.5 100.0 Very good 
Johnstone 86.3 13.7 54.4 Poor 
Moresby 94.1 5.9 94.1 Moderate 
Hinchinbrook Channel 95.9 4.1 100.0 Good 

  

The scoring and grading of estuarine riparian extent and scaling for aggregation are the same as 
those used for freshwater basins and are shown in Table 12. 

The riparian extent scores and grades for estuaries are shown in Table 26 and report the changes in 
extent and not the condition of the riparian vegetation. The grades range from ‘very poor’ to ‘good’. 

Table 26 Results riparian extent indicator: percent loss from pre-cleared to 2013 

Estuary Riparian Extent 
Remaining (%) 

Riparian Extent 
Loss (%) 

Condition 
Score 

Grade 

Daintree 54.9 45.1 28.1 Very Poor 
Dickson Inlet 75.1 24.9 67.0 Moderate 
Barron 51.7 48.3 26.5 Very Poor 
Trinity Inlet 82.5 17.6 91.5 Moderate 
Russell-Mulgrave 53.2 46.8 27.2 Very Poor 
Johnstone 22.7 77.3 11.6 Very Poor 
Moresby 86.8 13.2 100.0 Good 
Hinchinbrook Channel 78.1 21.9 76.9 Moderate 

 

For the scoring and grading of seagrass and scaling for aggregation refer to the Wet Tropics Pilot 
Report Card Methods (WTHWP 2016a).  

The estuary seagrass scores and grades are shown in Table 27. Of the eight estuaries only three 
(Trinity Inlet, Moresby, and Hinchinbrook Channel) naturally have seagrass present, of which two are 
currently monitored. Trinity Inlet received a grade of ‘poor’ and Moresby a grade of ‘very poor’. The 
low scores are due to the large scale declines in seagrass meadow condition recorded in the 2010-
2014 period across Wet Tropics region including Cairns Harbour, Trinity Inlet and Moresby estuaries. 
Declines were associated with multiple years of above average rainfall and storm and cyclone 
activity that reduced most meadows to small remnant patches and, in the Moresby Estuary, loss of 
the foundation species. The ‘very good’ grade for species composition in the Moresby was due to 
the single subtidal seagrass meadow which was dominated by lower order successional species, 
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whereas there was no species composition data for the three inter-tidal meadows because seagrass 
has disappeared from these sites.  

Table 27 Results for estuary seagrass indicator 

Estuary Biomass Area Species 
Composition 

Seagrass 
Condition Score 

Grade 

Daintree -^ - - - - 

Dickson Inlet - - - - - 
Barron - -  - - 

Trinity Inlet 53 59 50 25 Poor 

Russell-Mulgrave - - - - - 

Johnstone - - - - - 

Moresby 18 19 100 18 Very Poor 
Hinchinbrook Channel nd nd nd nd nd 

Note Seagrass condition score is not calculated as the mean of the indicator scores. The seagrass condition score is 
calculated from the minimum indicator value at each site and the mean of the site scores. For further information on 
calculation of scores refer to Wet Tropics Pilot Report Card Methods (WTHWP 2016a).  
^ - indicates that is does not occur at this location. 
*nd indicates no data available. 

 
The seagrass condition scores are calculated using the inshore marine approach as described in the 
Wet Tropics Pilot Report Card Methods (WTHWP 2016a). A conversion is required to scale the 
seagrass scores for the estuary scoring approach to allow aggregation with other indicator categories 
within the habitat and hydrology index. The conversion method is described in the Wet Tropics Pilot 
Report Card Methods (WTHWP 2016a) and Table 28 shows the conversion and resulting seagrass 
scores for the estuary reporting zones.   
 
Table 28 Scoring and scales for aggregation of estuarine seagrass with other estuarine habitat and hydrology 
indicators.   

Marine Scoring 
Ranges 

Seagrass 
Condition Score 

Freshwater Basin and 
Estuary Scoring Ranges 

Rescaled Seagrass Score 
for Aggregation 

81-100  > 99.9 and all indicators 
are very good 

 

61-80  > 99.9   
41-60  66.7 to 99.9   
21-40 25 (TI) 33.4 to 66.6  (25 x 1.665) 41.6 (TI) 
0-20 18 (M) < 0 to 33.3  (18 x 1.665) 30.0 (M) 

  TI is Trinity inlet, M is Moresby.  

Confidence scores for estuary seagrass monitoring are provided in Table 29. Confidence in species 
composition is slightly lower for estuary seagrass due to the maturity of the methodology, which has 
been peer reviewed but not published.  
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Table 29 Confidence associated with the seagrass indicators in estuary reporting zones for the Pilot Report Card. 

 Maturity of 
methodology 

Validation Represent-
ativeness 

Directness Measured 
error 

Final Rank 

Biomass 1.5 3 3 3 2 12.5 5 
Area 1.5 3 3 3 2 12.5 5 
Sp. 
Composition 1.0 3 3 3 1 11 4 

Seagrass   1.3 3 3 3 1.7 12.0 5 

 

Confidence in the estuary results for the three habitat and hydrology indicators in the reported 
estuaries are presented in Table 30. Note riparian extent in estuarine zones is assessed using a 
different method to freshwater zones therefore scored differently for confidence. 

Table 30 Confidence associated with habitat and hydrology indicator results in the estuary reporting zones for the 
Pilot Report Card.  

 
The Habitat and Hydrology scores and grades for estuaries are shown in Table 31. Trinity Inlet 
estuary is ‘poor’ and Moresby estuary is ‘moderate’. The remaining estuaries (Daintree, Dickson 
Inlet, Barron, Russell-Mulgrave, Johnstone, and Hinchinbrook Channel) did not meet the decision 
rules for aggregation to produce an overall grade where ≥ 60% of indicator categories are required 
to generate an index score (WTHWP 2016a). Habitat and hydrology includes two long-term 
indicators (mangrove extent and riparian extent) with slow rates of change. 

Table 31 Results for habitat and hydrology index and indicator categories. 

Estuary Mangrove 
Extent 

Riparian 
Extent 

Flow Fish 
Barriers 

Seagrass 
Condition 

Habitat and 
Hydrology 

Score 

Habitat & 
Hydrology 

Grade 

Daintree 100 28.1 nd* nd -** < 60% I.C. ^ nd 
Dickson Inlet 80.7 67.0 nd nd - < 60% I.C. ^ nd 
Barron 28.7 26.5 nd  nd  - < 60% I.C. ^ nd  
Trinity Inlet 33.0 91.5 nd nd 41.6 55.4 Poor 
Russell-Mulgrave 100.0 27.2 nd nd - < 60% I.C. ^ nd 
Johnstone 54.4 11.6 nd nd - < 60% I.C. ^ nd 
Moresby 94.1 100.0 nd nd 30.0 74.7 Moderate 
Hinchinbrook 
Channel 100.0 76.9 nd nd nd < 60% I.C. ^ nd 

* nd indicates no data available. 
^Decisions rules require ≥ 60% indictor categories (I.C.) for aggregation to index.  
** - indicates that it does not occur here 

 Maturity of 
Methodology 

Validation Represent- 
ativeness 

Directness Measured 
Error 

Score Rank 

Riparian extent 1 2 2 1 2 8 2 
Mangrove & 

saltmarsh extent 1 2 2 1 2 8 2 

Seagrass  1.3 3 3 3 1.7 12 5 
Habitat and 

hydrology index 1.1 2.3 2.3 1.7 1.9 9.3 3 
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3.3. Overall Estuary Scores and Grades 
The aggregated estuary scores and grades for the 2014/15 year are shown in Table 32. The Barron 
and Russell-Mulgrave estuaries are represented by the water quality index only and both are 
‘moderate’ condition. The Moresby estuary was represented by the habitat and hydrology index 
only and is in ‘moderate’ condition. Trinity Inlet estuary is represented by the water quality and 
habitat and hydrology indices and is in ‘moderate’ condition. The remaining estuaries (Daintree, 
Dickson Inlet, Johnstone, and Hinchinbrook Channel) do not have an overall grade because they did 
not meet the decision rules to generate the habitat and hydrology index and data was not available 
to generate a water quality index.  

 

Table 32 Results for indices and overall scores and grades for estuaries 

Estuary Water Quality Habitat and 
Hydrology 

Fish Overall Condition 
\Score 

Overall 
Grade 

Daintree  nd* < 60% I.C.^ nd No index scores nd 

Dickson Inlet nd < 60% I.C. ^ nd No index scores nd 

Barron 86.4 < 60% I.C. ^ nd 86.4 Moderate 
Trinity Inlet 100.0 55.4 nd 77.7 Moderate 
Russell-Mulgrave 95.9 < 60% I.C. ^ nd 95.9 Moderate 
Johnstone nd < 60% I.C. ^ nd No index scores nd 

Moresby nd 74.7 nd 74.7 Moderate 
Hinchinbrook Channel nd < 60% I.C. ^ nd No index scores nd 

* nd indicates no data available. 
^Decisions rules require ≥ 60% indictor categories (I.C.) for aggregation to index. 
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 INSHORE AND OFFSHORE MARINE  

The location of the inshore and offshore marine reporting zones and monitoring sites are shown in 
Figure 6. Coral communities are monitored at the Long Term Monitoring Program (LTMP) and the 
Representative Areas Program (RAP) sites.  

 

Figure 6 Reporting zones and monitoring sites for the inshore and offshore marine environments. Sites outside of 
Wet Tropics reporting zones are not included in the Pilot Report Card assessment.   
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4.1. Inshore Marine 

4.1.1. Water Quality  

The scoring and grading of indicators and scaling for aggregation is shown in Table 33 for water 
quality indicators excluding contaminants, and in Table 34 for contaminants. The methods of scoring 
and aggregating water quality indicators for the inshore marine environment is different to those 
used for freshwater basin and estuary environments and were developed by the Australian Institute 
of Marine Science for the Marine Monitoring Program. Further details of the method are available in 
the Wet Tropics Pilot Report Card Methods (WTHWP 2016a).  

Table 33 Inshore water quality scoring ranges, grades and scaling for aggregation.  

Condition Grade and Colour Code Score Range Scaling of Scores for Aggregation 

Very Good >0.5 to 1 100- (19 - ((score-0.51) * (19/0.49))) 
Good >0 to 0.5 80.99 - (19.99 - ((score -0.01) 

*(19.99/0.49))) 
Moderate <0 to -0.33  60.99- (19.99 - ((score -(-0.33)) 

*(19.99/0.32))) 
Poor <-0.33 to -0.66 40.99- (19.99 - ((score -(-0.66)) * 

(19.99/0.32))) 
Very Poor <-0.66 to -1  20.99- (20.99 - ((score -(-1)) 

*(20.99/0.34))) 
 

Table 34 Categories applied to contaminants results in the PSII-HEq assessments and corresponding grades and 
scaling for aggregation for inshore marine. 

Concentration 
(ng L-1) 

Description PSII-HEq 
Indicator 

Score  

 Grade Scaling of Scores for 
Aggregation 

PSII-HEq ≤10 

No published scientific papers that demonstrate 
any effects on plants or animals based on toxicity 
or a reduction of photosynthesis. The upper limit 

of this category is also the detection limit for 
pesticide concentrations determined in field 

collected water samples. 

5 Very Good 81+ (19 - ((score-0) * 
(19/10))) 

10 < PSII-HEq 
≤ 50 

Published scientific observations of reduced 
photosynthesis for two diatoms. 4 Good 61+ (19.99 - ((score -

10) *(19.99/40))) 

50 < PSII-HEq 
≤ 250 

Published scientific observations of reduced 
photosynthesis for two seagrass species and 

three diatoms. 
3 Moderate 41+ (19.99 - ((score -

50) *(19.99/200))) 

250 ≤ PSII-HEq 
≤ 900 

Published scientific observations of reduced 
photosynthesis for three coral species 2 Poor 21+ (19.99 - ((score -

250) * (19.99/650))) 

PSII-HEq > 900 

Published scientific papers that demonstrate 
effects and death of aquatic plants and animals 

exposed to the pesticide. This concentration 
represents a level at which 99 % of tropical 

marine plants and animals are protected, using 
diuron as the reference chemical. 

1 Very Poor 0 (assigned) 
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The water quality indicator categories for 2014/15 in the inshore marine zones are presented in 
Table 35. The indicator category score is calculated at site level and indicators are aggregated by site 
to produce indicator category scores. Water clarity is calculated by aggregating TSS and turbidity, 
and nutrients is calculated by aggregating oxidised nitrogen (NOx), particulate phosphorus (PP) and 
particulate nitrogen (PN). All inshore water quality scores are based on in-situ data from the Marine 
Monitoring Program (MMP) and do not use data from remote sensing (unlike the Reef Plan Report 
Card).  

Table 35 Results for water quality indicators for inshore marine zones. 

Zone 
 Water Quality Indicator Categories 

Water Clarity Chlorophyll a Nutrients Contaminants 
Inshore 
zone TSS  Turbidity Chlorophyll a PP PN NOx Contaminants 

(max) 

North -0.40 nd* -0.39 -0.52 -0.32 0.66 1.90 

Central -0.17 0.24 0.05 0.26 -0.21 -0.25 2.50 
South  -0.53 -0.13 -0.11 0.10 -0.49 -0.76 2.10 
Palm 
Island 0.32 0.47 -0.06 -0.07 -0.07 1.00 3.70 

*nd indicates no data available. 
 
Water quality indicators mostly ranged between ‘poor’ and ‘very good’ with contaminants 
consistently ‘very good’ across all zones (Table 35). The single very poor score for NOx in the South 
reporting zone may be due to the cluster of water quality monitoring sites close to the Tully River 
mouth and coastal areas. Such clustering of water quality monitoring sites is not as strong a feature 
in the other reporting zones (Figure 6). For the water quality indicator categories water clarity 
ranged from ‘poor’ in the North and South zones to ‘good’ in the Palm Island zone, chlorophyll-a 
ranged from ’poor’ in the North zone to ‘good’ in the Central zone and nutrients ranged from ‘good’ 
in the Palm Island zone to ‘poor’ in the South zone (Table 36).  

Table 36 Results for water quality indicator categories and water quality index scores and grades for inshore 
marine zones. 

Zone 
Water Quality Indicator Categories Water Quality Index 

Water 
clarity 

Chlorophyll 
a Nutrients Contaminants 

(max) 
Condition 
score Grade 

North 37.07 37.87 57.87 96.00 57.2 Moderate 
Central 55.57 62.63 57.24 95.00 67.6 Good 
South  35.13 54.74 38.49 96.00 56.1 Moderate 
Palm Island 76.84 57.87 72.01 93.00 74.9 Good 

 

Confidence for the inshore marine water quality results for all zones are shown in Table 37. The 
lower confidence score for contaminants is due to the recent development of the method and the 
lesser level of peer review than the methods for other water quality indicators, which are very 
established.  
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Table 37 Confidence associated with the water quality indicators for inshore marine zones. 

 Maturity of 
Methodology  

Validation Represent-
ativeness 

Directness Measure
d error 

Final Rank 

Nutrients 1.5 3 1 3 3 11.5 5 
Chl-a 1.5 3 1 3 3 11.5 5 
Water clarity 1.5 3 1 3 3 11.5 5 
Contaminants 0.5 3 1 3 2 9.5 3 
Water quality 
index 1.25 3 1 3 2.75 11 4 

 
 

4.1.2. Coral  

The scoring and grading of indicators for the coral condition index and scaling for aggregation is 
shown in Table 38. 
 
Table 38 Coral condition index scoring, grading and scaling ranges for aggregation. 

Condition Grade and Colour Code Score Range Scoring Range for Index 
Aggregation 

Very Good > 0.8 81 – 100 
Good > 0.6 – 0.8  61 – 80 

Moderate > 0.4 – 0.6 41 – 60 
Poor > 0.2 – 0.4 21 – 40 

Very Poor 0 – 0.2 1 – 20 
 
The inshore marine coral condition scores and grades are shown in Table 39. Juvenile density ranged 
from ‘poor’ to ‘very good’, macroalgae cover ranged from ‘poor’ to ‘good’, coral cover ranged from 
‘poor’ to ‘good’, coral change ranged from ‘moderate’ to ‘good’, and composition ranged from ‘poor’ 
to ‘moderate’. Overall, the condition of coral communities was graded as ‘moderate’ for all inshore 
zones.  

Table 39 Results for coral indicators and coral index for the inshore marine zones/ 

Inshore 
Zone 

Juvenile Macro-
algae 

Cover Change Composition Coral 
Score 

Coral score 
(standardised) 

Coral Grade 

North 0.38 0.49 0.39 0.62 0.33 0.44 44.3 Moderate 

Central 0.48 0.75 0.62 0.57 0.54 0.59 59.2 Moderate 

South 0.94 0.31 0.25 0.57 0.33 0.48 48.2 Moderate 

Palm Island 0.58 0.36 0.30 0.43 0.50 0.43 43.2 Moderate 
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Confidence in the inshore marine coral results are shown in Table 40. 

Table 40 Confidence scoring of coral indicators for the inshore marine zones. 

Coral 
indicators 

Maturity of 
Methodology  

Validation Represent- 
ativeness  
 

Directness Measured 
error 
 

Final Rank 

Coral 1.5 3 1 3 2 10.5 4 

 
 

4.1.3. Seagrass  

For the scoring and grading of inshore seagrass and scaling for aggregation refer to the Wet Tropics 
Pilot Report Card Methods (WTHWP 2016a).  

Condition of inshore marine seagrass indicators measured by the MMP and QPSMP are presented in 
Table 41. When condition was aggregated from overall site/meadow scores the North zone was 
‘poor’, and the South zone was ‘very poor’. The low scores are due to the large scale declines in 
seagrass meadow condition recorded in the 2010-2014 period the across Wet Tropics region. 
Declines were associated with multiple years of above average rainfall and storm and cyclone 
activity that reduced many meadows to small remnant patches.   

Table 41 Results for seagrass indicators and seagrass index for the inshore marine zones.  

Inshore 
Zone 

Biomass Area Species 
Composition 

Abundance Tissue 
Nutrients 

Reproductive 
Effort 

Seagrass 
Score 

Seagrass 
Grade 

North  39.0 17.0 66.7 30.4 31.3 21.4 34.3 Poor 
Central   nd*  nd nd nd nd nd nd nd 
South  nd  nd nd 1.3 29.4 30.0 20.2 Very Poor 
Palm Island nd nd nd nd nd nd nd nd 

*nd indicates no data available 
Note. For Queensland ports seagrass monitoring program (QPSMP) seagrass condition score is not calculated as the mean 
of the indicator scores. The seagrass condition score is calculated from the minimum indicator value at each site and the 
mean of the site scores. For further information on calculation of seagrass scores refer to Wet Tropics Pilot Report Card 
Methods (WTHWP 2016a). 
 
Confidence in the inshore seagrass results is shown in Table 42 for the two monitoring programs. 
 
Table 42 Confidence scoring of seagrass indicators used in the MMP and QPSMP monitoring for inshore marine 
zones 

 Maturity of 
Methodology  

Validation Represent-
ativeness  

Directness Measured 
Error 

Final Rank 

MMP        
Seagrass 

index 1.5 3 2 3 2 11.5 4 

QPSMP        
Seagrass 

index 1.3 3 1 3 2 10.3 4 
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4.1.4. Overall Inshore Marine Scores and Grades 

The inshore marine scores, aggregated from the indices are provided in Table 43. In 2014/15 the 
North, South and Palm Island zones were ‘moderate’ and the Central zone was ‘good’.  

Table 43 Results for indices and overall scores and grades for inshore marine zones 

Inshore 
zone 

Water Quality 
Score 

Coral 
Score 

Seagrass 
Score 

Fish Inshore 
Score 

Inshore 
Grade 

North  57.2 44.3 34.3 nd 45.3 Moderate 

Central  67.6 59.2 nd* nd 63.4 Good 

South  56.1 48.2 20.2 nd 41.5 Moderate 
Palm Island 74.9 43.2 nd nd 59.1 Moderate 

*nd indicates no data available 

4.2.  Offshore Marine  

4.2.1. Water Quality 

The offshore water quality scores, grades and scaling for aggregation are described in Wet Tropics 
Pilot Report Card Methods (WTHWP 2016a). 

The water quality index scores and grade for 2014/15 in the offshore marine zone are presented in 
Table 44. The Chlorophyll-a grade is ‘very good’ and sediment ‘very good’, resulting in an overall 
water quality grade for the offshore marine zone of ‘very good’. Confidence in the 2014/15 offshore 
marine water quality results is shown in Table 45. Confidence in offshore water quality indicators is 
lower than for inshore water quality indicators because it uses a method based on remote sensing 
data which requires further development and is currently under review through the Great Barrier 
Reef Marine Park Authority (GBRMPA).  

Table 44 Results for water quality indicators and water quality index for the offshore marine environment. 

Water Quality Indicator Categories Water Quality Index 

Chlorophyll-a Sediments (TSS) Water quality score Water quality grade 

99.6 99.5 99.6 Very Good 

 

Table 45 Confidence scoring of water quality indicators for the offshore marine zone. 

Water Quality 
Indicator and 
Marine Zone 

Maturity of 
Methodology  

Validation Represent
ativeness  

 

Directness Measured 
Error 

 

Final Rank 

Sediment 1 2 2 1 1 7 2 

Chlorophyll a 1 2 2 1 1 7 2 
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4.2.2. Coral   

The scoring and grading of indicators for the coral condition index and scaling for aggregation is the 
same as for inshore coral condition and is shown in Table 38. 

The coral indicator ranged from ‘moderate’ (macro-algae cover and coral cover) to ‘very good’ 
(Juveniles) and the overall offshore coral index grade was ‘good’ (Table 46). 
 
 
Table 46 Results for coral indicators and coral index for the offshore marine environment 

Coral Indicators scores Coral Index 

Juvenile 
Macro- 
algae Cover Change Coral score 

Coral score 
(standardised) 

Coral 
grade 

0.83 0.41 0.59 nd 0.61 61.0 Good 

 

Confidence in the offshore coral results is shown in Table 47. 

Table 47 Confidence scoring of coral indicators for the offshore marine zone 

Offshore Maturity of 
Methodology  

Validation Represent-
ativeness  

 

Directness Measured 
Error 

 

Final Rank 

Coral 1.5 3 2 3 1 10.5 4 

 

4.3. Overall Offshore Marine Score and Grade 
The overall grade for the offshore marine environment was ‘good’, with water quality ‘very good’ 
and coral ‘good’ (Table 48).  
 
 
Table 48 Results for indices and overall scores and grades for the offshore marine zone 

Water quality Score Coral Score Fish Offshore Score  Offshore Grade 

99.6 61.0 nd* 80.3 Good 
*nd indicates no data available 
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APPENDIX 1 BOX PLOTS OF WATER QUALITY INDICATOR 
FOR HIGH FLOW AND BASE-FLOW CONDITIONS. 

 

The following figure provides box plots of water quality indicators for high flow and base-flow 
conditions. The mid-line is the median, and the box depicts the upper and lower quartiles. The 
whiskers are the lowest and highest datum within 1.5 IQR (interquartile range) and where maximum 
or minimum values are above or below 1.5 IQR, the datum is plotted accordingly.  
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Note: TSS maximum value for Barron was 116.6 mg/L 
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Figure 7 Box plots of water quality indicators for high flow and base-flow conditions. The mid-line is the median, 
and the box depicts the upper and lower quartiles with 1.5 IQR whiskers. 
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