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Terms and Acronyms 
Basin An area of land where surface water runs into smaller channels, creeks 

or rivers and discharges into a common point and may include many 
sub-basins or sub-catchments. Also known as river basin or catchment 

Chl-a Chlorophyll-a: A measure of overall phytoplankton biomass. It is 
widely considered a useful proxy to measure nutrient availability and 
the productivity of a system 

Climate Climate refers to both climate variability and climate change 

DEHP Queensland Department of Environment and Heritage Protection 

DIN Dissolved inorganic nitrogen 

DO Dissolved oxygen  

Driver An overarching cause of change in the environment 

Ecosystem A dynamic complex of plant, animal and microorganism communities 
and their non-living environment interacting as a functional unit 

Fish (as an index) Fish community health is assessed and included in the ecosystem 
health assessments (coasters). Inclusion in the report card will 
contribute to an assessment of the health of local fish communities 

Fish Barriers (as an 
indicator) 

Fish barriers relate to any barriers which prevent or delay connectivity 
between key habitats which has the potential to impact migratory fish 
populations, decrease the diversity of freshwater fish communities 
and reduce the condition of aquatic ecosystems (Moore, 2015a) 

Flow (as an indicator) Flow relates to the degree that the natural river flows have been 
modified in the Region’s waterways. This is an important indicator due 
to its relevance to ecosystem and waterway health 

FRP Filterable reactive phosphorus 

GBR Great Barrier Reef 

GBR report card Great Barrier Reef Report Card developed under the Reef Water 
Quality Protection Plan (2013) 

GBRMPA Great Barrier Reef Marine Park Authority 

Impoundment (also 
impoundment length) 

An indicator used in the ‘in-stream habitat modification’ indicator for 
freshwater basins in the Region. This index reports on the proportion 
(%) of the linear length of the main river channel inundated at the Full 
Supply Level of artificial in-stream structures such as dams and weirs 

Index Is generated by indicator categories (e.g. water quality made up of 
nutrients, water clarity, chlorophyll-a and pesticides) 
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Indicator A measure of one component of an environmental dataset (e.g. 
particulate nitrogen) 

Indicator category Is generated by one or more indicators (e.g. nutrients made up of 
particulate nitrogen and particulate phosphorus) 

Inshore (as a reporting 
zone) 

Inshore is a reporting zone in the Mackay-Whitsunday report card that 
includes enclosed coastal, open coastal and mid-shelf waters. 

In-stream Habitat 
Modification (as an 
indicator) 

This basin indicator category is made up of two indicators; fish barriers 
and impoundment length 

ISP Independent Science Panel established under the Reef Plan, who have 
independently reviewed the methodologies involved in the report card 
assessments 

LOR Limit of reporting 

Macroalgae (cover) An indicator used in part to assess coral health. Macroalgae is a 
collective term used for seaweed and other benthic (attached to the 
bottom) marine algae that are generally visible to the naked eye. 
Increased macroalgae on a coral reef is often undesirable, indicating 
reef degradation (Diaz-Pulido and McCook, 2008) 

MMP Marine Monitoring Program: the Great Barrier Reef Marine Park 
Authority’s Marine Monitoring Program, which provided water quality 
data for the Central and Whitsunday reporting zones in the report card 

ms-PAF multisubstance-Potentially Affected Fraction 

NOx Oxidised nitrogen 

NQBP North Queensland Bulk Ports 

Offshore (reporting 
zone) 

Offshore is a reporting zone in the Mackay-Whitsunday report card 
that includes mid-shelf and offshore water bodies.  

Overall Score The overall scores for each reporting zone used in the report card are 
generated by an index or an aggregation of indices 

Pesticides (as an 
indicator) 

The PSII herbicides (Ametryn, Atrazine, Diuron, Hexazinone, 
Tebuthiuron, Bromacil, Fluometuron, Metribuzin, Prometryn, 
Propazine, Simazine, Terbuthylazine, Terbutryn) are included in 
pesticides reporting. Up to 28 pesticides with different modes of 
action will progressively be included in subsequent Mackay-
Whitsunday report cards. 

Phys-chem The physical-chemical indicator category that includes two indicators: 
dissolved oxygen (DO) and turbidity 
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PN Particulate nitrogen 

PONSE Proportion of Native (fish) Species Expected 

Ports NQBP port authority 

PP Particulate phosphorus 

PSII herbicides Photosystem II inhibiting herbicides (Ametryn, Atrazine, Diuron, 
Hexazinone, Tebuthiuron, Bromacil, Fluometuron, Metribuzin, 
Prometryn, Propazine, Simazine, Terbuthylazine, Terbutryn) 

PSII-HEq Photosystem II herbicide equivalent concentrations, derived using 
relative potency factors for each individual PSII herbicide with respect 
to a reference PSII herbicide, diuron. 

QPSMP Queensland Ports Seagrass Monitoring Program 

Riparian Extent (as an 
indicator) 

An indicator used in the assessments of both basin and estuarine 
zones in the pilot and 2015 report cards. This indicator uses mapping 
resources to determine the extent of the vegetated interface between 
land and waterways in the Region 

Secchi Secchi depth (m) – measure of water clarity 

SF Scaling factor 

TSS Total suspended solids 
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1. Introduction 

1.1. Purpose of this Document  
The purpose of this document is to provide detailed results to support the 2016 Mackay-Whitsunday 

report card on waterway health. The results provided in this document are for environmental and 

stewardship reporting. In this report card social and economic information is provided for context 

only.  

This document presents indicator scores in their original scale along with standardised scores that 

(where relevant) were used for aggregation. Confidence in the results is also reported in this 

document.  

Some methods and analysis have been updated from previous report cards. The 2016 report card 

results in this document are compared to 2015 and 2014 report card results that have been revised 

to account for any new methods or analysis, making results directly comparable. The data collection 

period is outlined with associated results. 

This document describes: 

▪ The 2016 condition assessments for environmental indicators; 

▪ The confidence associated with 2016 results;  

▪ Comparison of 2016 to revised 2015 and 2014 results; and 

▪ Additional information associated with 2016 environmental results contained in Appendices. 

 

1.2. General 
The Mackay-Whitsunday Healthy Rivers to Reef Partnership (Partnership) was established in October 

2014. The primary focus of the Partnership is to produce an annual report card on the health of the 

Region’s waterways.  

The report card includes assessments of the freshwater environment, the estuarine environment 

and the marine environment (to the eastern boundary of the Great Barrier Reef Marine Park). 

Different indicators are assessed to provide the overall scores for the environmental zones 

throughout the Mackay-Whitsunday Region.  Social, cultural and economic information relevant to 

waterways and the marine environment is also provided, along with an assessment of stewardship in 

relation to waterways. Best management practice (“stewardship”) is reported for the agricultural, 

tourism, ports, heavy industry, aquaculture and urban sectors/industries of the Region. 

Significant review was undertaken between the release of the 2014 pilot report card in October 

2015 and the release of first full 2015 report card in October 2016. Further refinement has occurred 

since the release of the 2015 report card and this has been incorporated in the 2016 report card, 

released in October 2017. These refinements to analyses and scoring methods mean scoring is more 

aligned with other report cards in the Great Barrier Reef (GBR) region. 
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For more detail on the methods used to produce the Mackay-Whitsunday report card and for more 

information on the Partnership, refer to the Methods for the Mackay-Whitsunday 2016 report card 

document1 and the Program Design for the 2016 Mackay-Whitsunday 2016 report card document2.  

1.3. Terminology 
The report card assesses different indicators of ecosystem health to report on overall condition. 

Scores for indicators are aggregated together depending on the aspect of the environment they are 

assessing, such as water quality, coral or fish. The terminology used in this document for defining the 

level of aggregation of indicators is as follows: 

▪ Overall score is generated by the aggregation of indices or by a single index score; 

▪ Index/indices (e.g. water quality) are generated by the aggregation of indicator categories; 

▪ Indicator categories (e.g. nutrients) are generated by one or more indicators; and 

▪ An indicator is measured (e.g. particulate nitrogen).  

In the report card, overall scores and scores for indices are represented in the format of a coaster 

(Figure 1). Presentation of the coasters can be with or without the outer ring (i.e. indicator 

categories). 

 

Figure 1. Terminology used for defining the level of aggregation of indicators and how they are displayed in the coasters 
in the report card. 

1.4. General scoring of condition assessments 
Ordinal categories are used to describe the scores for condition of indicators, indicator categories 

and the overall score. This follows a five-point scoring system: 

Very Good (A), Good (B), Moderate (C), Poor (D), Very Poor (E).   

                                                           
1http://healthyriverstoreef.org.au/report-card/technical-reports/ 
2http://healthyriverstoreef.org.au/report-card/program-design/ 

http://healthyriverstoreef.org.au/report-card/technical-reports/
http://healthyriverstoreef.org.au/report-card/program-design/
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All indicators have applicable scoring ranges and bandwidths which correspond to the five-point 

system. Individual scoring ranges are listed below the results tables presented throughout this 

document.  

Results for indicators that had divergent scoring ranges and bandwidths were required to be 

translated into a common scoring range before aggregating (rolling up). The common scoring range 

used for reporting is based on that used by the GBR report card and is seen in Table 1. Once 

standardised (where relevant), relevant scores were averaged to aggregate into the higher category.  

Decision rules were developed for the minimum proportion of information required to generate the 

rolled up scores, as follows: 

▪ ≥ 50% of measured indicators to generate the indicator category score (where relevant); 

▪ ≥ 60% of indicator categories to generate an index score; and 

▪ Overall scores for reporting zones are presented in the report card, even if not all indicator 

categories are available.  

Table 1. Overall range of scores. 

Scoring range Condition grade and colour code 

81 to 100 Very Good 

61 to <81 Good 

41 to <61 Moderate 

21 to <41 Poor 

0 to <21 Very Poor 

1.5. Data used in the 2016 report card 
Results for indicators that are reported annually are reported in the 2016 report card based on data 

collected between the period of July 1st 2015 to June 30th 2016. This includes: 

▪ Water quality indicators;  

▪ Coral indicators; and 

▪ Seagrass indicators. 

Results for indicators that are reported less frequently are repeated from previous report cards and 

are based on data between the periods of: 

▪ July 1st 2013 to June 30th 2014 for impoundment, riparian, wetland and mangrove/saltmarsh 

extent indicators (updated every four years); 

▪ July 1st 2014 to June 30th 2015 for fish barrier indicators (updated every four years); and 

▪ July 1st 2015 to June 30th 2016 for freshwater fish indicators (updated every three years). 
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1.6. Drivers of condition assessments in 2015-16 
Population growth, economic growth and climate are the key external forces that play a role on the 

condition of the Mackay-Whitsunday waterways, either directly or by driving activities that put 

pressure on the Region’s waterways. In the reporting period from July 1st 2015 to June 30th 2016, the 

key drivers that are likely to directly impact scores of some of the environmental indicators relate to 

climatic variability (rainfall and acute events such as cyclones) and climate change.  

1.6.1. Rainfall 
The reporting period from July 1st 2015 to June 30th 2016 was drier than the long-term average for 

the Mackay-Whitsunday Region, which was similar to the 2014-15 reporting period (Figure 2). During 

the 2015-16 wet season, on average the highest rainfall month was March for the Proserpine, 

O’Connell, Pioneer and Plane basins (Figure 3). The Don basin recorded high rainfall in January, 

February and March, but this was substantially lower than the other basins (Figure 3).  

The biggest rainfall events for the O’Connell, Pioneer and Plane basins, were on the 6th of February 

and 7th of March 2016 (Figure 3) where >100 mm of rainfall was recorded in these basins during each 

of these events. For the Don and Proserpine basins the biggest rainfall event was on the 3rd of March 

2016 where >80 mm and >60 mm was recorded respectively (Figure 3).  

A considerable rainfall event was also recorded in June 2016, where 43 – 66 mm of rainfall were 

recorded across all of the basins (Figure 3).  

 

 

Figure 2. Total annual rainfall across the Mackay-Whitsunday Region for the 2015-16 reporting period compared to 
previous reporting periods and the long-term average. Data from the Australian Water Resources Assessment Modelling 
System, Bureau of Meteorology.  
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Figure 3. Total daily (orange bars) and monthly (blue dots) rainfall (mm) recorded from July 1st 2015 to June 30th 
2016 in the five basins reported in the Mackay-Whitsunday report card. Data from the Australian Water 
Resources Assessment Modelling System, Bureau of Meteorology.  

0

100

200

300

400

500

0

20

40

60

80

100

120

140

1/07/2015 1/08/2015 1/09/2015 1/10/2015 1/11/2015 1/12/2015 1/01/2016 1/02/2016 1/03/2016 1/04/2016 1/05/2016 1/06/2016

M
o

n
th

ly
 r

ai
n

fa
ll 

(m
m

)

D
ai

ly
 r

ai
n

fa
ll 

(m
m

)

Pioneer basin

0

100

200

300

400

500

0

20

40

60

80

100

120

140

1/07/2015 1/08/2015 1/09/2015 1/10/2015 1/11/2015 1/12/2015 1/01/2016 1/02/2016 1/03/2016 1/04/2016 1/05/2016 1/06/2016

M
o

n
th

ly
 r

ai
n

fa
ll 

(m
m

)

D
ai

ly
 r

ai
n

fa
ll 

(m
m

)

O'Connell basin

0

100

200

300

400

500

0

20

40

60

80

100

120

140

1/07/2015 1/08/2015 1/09/2015 1/10/2015 1/11/2015 1/12/2015 1/01/2016 1/02/2016 1/03/2016 1/04/2016 1/05/2016 1/06/2016

M
o

n
th

ly
 r

ai
n

fa
ll 

(m
m

)

D
ai

ly
 r

ai
n

fa
ll 

(m
m

)

Plane basin

0

100

200

300

400

500

0

20

40

60

80

100

120

140

1/07/2015 1/08/2015 1/09/2015 1/10/2015 1/11/2015 1/12/2015 1/01/2016 1/02/2016 1/03/2016 1/04/2016 1/05/2016 1/06/2016

M
o

n
th

ly
 r

ai
n

fa
ll 

(m
m

)

D
ai

ly
 r

ai
n

fa
ll 

(m
m

)

Proserpine basin

0

100

200

300

400

500

0

20

40

60

80

100

120

140

1/07/2015 1/08/2015 1/09/2015 1/10/2015 1/11/2015 1/12/2015 1/01/2016 1/02/2016 1/03/2016 1/04/2016 1/05/2016 1/06/2016

M
o

n
th

ly
 r

ai
n

fa
ll 

(m
m

)

D
ai

ly
 r

ai
n

fa
ll 

(m
m

)

Don basin



 
 

Results for the Mackay-Whitsunday 2016 report card   Page 12 of 69 

1.6.2. Cyclones 
There were no cyclones that crossed the coast or were near the coast of the Mackay-Whitsunday 

Region during the reporting period from July 1st 2015 to June 30th 2016. In the next report card, the 

influence of Tropical Cyclone Debbie, which crossed the coast at Airlie beach in March 2017, is likely 

to have an impact on results. 

1.6.3. Climate change 
Mass coral bleaching has been occurring on a global scale since 2014, triggered by record-breaking 

sea surface temperatures caused by climate change and amplified in 2016 by a strong El Nino (Great 

Barrier Reef Marine Park Authority 2017). During the summer of the reporting period from July 1st 

2015 to June 30th 2016, consistently high sea surface temperatures across the GBR triggered one of 

the worst mass coral bleaching events recorded on the GBR (Great Barrier Reef Marine Park 

Authority 2017). However, in the final report for the 2016 coral bleaching event on the GBR, reefs 

monitored between Bowen and Shoalwater Bay only recorded minor bleaching and by June 2016 

these same reefs had recorded zero to low (0.1 - 9.9%) mortality (Great Barrier Reef Marine Park 

Authority 2017).  

By late November 2016 (beyond the reporting period of this report card) most of these reefs 

escaped bleaching related mortality, except two monitored reefs which had medium (10 - 29.9%)  to 

low mortality (Great Barrier Reef Marine Park Authority 2017). In 2017, the second consecutive year 

of mass coral bleaching on the GBR was recorded. Any cumulative impacts of the 2016 event and the 

2017 event are likely to be seen in the next report card. 
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2. Freshwater basin results 
Each freshwater basin scored a ‘C’ overall, resulting in a moderate condition (Table 2). Scores from 

the 2015 and 2014 report cards were back-calculated to account for improved methods applied in 

the 2016 report card, and this demonstrated that there was no change in moderate condition since 

the 2015 report card.  

Scores for habitat and hydrology and fish are based on data repeated from the 2015 report card, due 

to the reporting frequency of these indicators being every three to four years, which reflects the 

gradual nature of change associated with these indicators. However, in the 2015 report card fish and 

invertebrates acted as indicators of the fauna index. With no data available to report on 

macroinvertebrates, decision rules were applied for the minimum proportion of information 

required to roll up scores to an index (see section 1.4 of this document). This meant a score for the 

fauna index could not be calculated and fish did not contribute to final basin scores in 2015. This 

year, macroinvertebrates were removed as an indicator so fish now act as the sole fauna indicator 

for freshwater systems, meaning a ‘fish index’ has contributed to the overall condition score of 

basins for the first time.  

Table 2. Condition grades of freshwater basins for the 2016 report card in comparison to 2015 and 2014 back-calculated 
to account for improved methods* applied in the 2016 report card. 

Freshwater basin 

2016 report card  2015 2014 

Water quality 
Habitat and 
hydrology Fish 

Final score and 
grade 

 
Final Final 

Don  
 48  48 C  48 54 

Proserpine  
 53  53 C  53 52 

O'Connell  63 45 65 58 C  57 52 

Pioneer  48 27 48 41 C  41 34 

Plane  37 39 79 52 C  51 35 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap 

*Updated methods for 2015 included back-calculation where fish data contributed to the overall score, however because 

fish data was not available in 2014 fish were not included in the final 2014 back-calculated score. 

2.1. Water quality in freshwater basins  
Water quality condition scores were derived from end of catchment loads monitoring at one site in 

each of the O’Connell, Pioneer and Plane basins. These sites were at the O’Connell River, the Pioneer 

River and Sandy Creek for each of the respective basins. While there are no condition scores for 

water quality this year in the Don or Proserpine basins, end of catchment monitoring sites have 

recently been established at the Don River (established November 2016) and Proserpine River 

(established December 2016), which will contribute data towards water quality reporting in these 

basins in subsequent report cards. 

Sediment concentration scores were moderate across all three sites (Table 3) for the 2015-16 

reporting period, demonstrating that the annual medians for total suspended solids (TSS) at the sites 

monitored in these basins did not meet the guidelines. For Sandy Creek, this was a minor decrease in 

condition compared to the 2015 report card, where guidelines were met for TSS. 
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Table 3. Results for TSS indicator and overall sediment indicator category score for water quality in freshwater basins for 
the 2016 report card (2015-16 data) in comparison to 2015 and 2014 scores back-calculated to account for improved 
methods applied in the 2016 report card. 

Freshwater basin 

2016 report card  2015 2014 

TSS Sediment  Sediment Sediment 

Don       

Proserpine       

O'Connell (O’Connell River) 55 55  58 55 

Pioneer (Pioneer River) 59 59  59 53 

Plane (Sandy Creek) 54 54  61 51 

TSS: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good = 

assigned 90 |  No score/data gap 

Sediment: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good = 

81 to 100 |  No score/data gap 

The results for nutrient indicators in the 2016 report card are presented in Table 4. In the O’Connell 

River, the annual median for dissolved inorganic nitrogen (DIN) met the guidelines and achieved a 

good condition score for the 2016 report card. However, because filterable reactive phosphorus 

(FRP) was just above the guidelines the aggregated nutrients score was moderate. This was a drop in 

condition compared to the previous year where 80% of the monthly medians were met or better 

than the guideline for both DIN and FRP, giving it a very good condition score for nutrients. The 

Pioneer River remained in moderate condition and Sandy Creek in the Plane basin remained in poor 

condition for nutrients.  

The distribution of TSS, DIN and FRP indicator data can be seen in Appendix A. 

Table 4. Results for DIN and FRP indicators and overall nutrients indicator category scores for water quality in freshwater 
basins for the 2016 report card (2015-16 data) in comparison to 2015 and 2014 scores back-calculated to account for 
improved methods applied in the 2016 report card. 

Freshwater basin 

2016 report card  2015 2014 

DIN FRP Nutrients   Nutrients  Nutrients  

Don         

Proserpine         

O'Connell (O’Connell River) 61 59 60  90 55 

Pioneer (Pioneer River) 46 57 52  53 46 

Plane (Sandy Creek) 44 34 39  27 16 

DIN and FRP: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good 

= assigned 90 |  No score/data gap 

Nutrients: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good = 

81 to 100 |  No score/data gap 

The results for pesticides (based on the multisubstance-Potentially Affected Fraction, ms-PAF) in the 

2016 report card were based on 13 herbicides, instead of the five priority PSII pesticides reported in 

the 2015 and 2014 report cards. Subsequent report cards will move to include all 28 pesticides 

detected in the GBR. While this constitutes an improvement in our understanding of the impacts of 

pesticides, the additive nature of the ms-PAF calculation means it is expected that scores for 

pesticides will get worse in subsequent years as more pesticides are included.  
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The condition of pesticides was good for the O’Connell River, which was an improvement to the 

2015 report card where condition was poor (based on calculations that incorporated 13 herbicides). 

The Pioneer River and Sandy Creek were in poor and very poor condition for pesticides respectively, 

in both the 2015 and 2016 report cards (Table 5).  

Table 5. Results for ms-PAF indicator and overall pesticides scores (accounting for 13 or 5 pesticides) for water quality in 
freshwater basins for the 2016 report card (2015-16 data) in comparison to 2015 and 2014 scores back-calculated to 
account for improved methods applied in the 2016 report card.  

Freshwater basin 

2016 report card  2015 2014 

ms-PAF 
(% species affected) 

Pesticides 

(13) 
 Pesticides 

(13) 
Pesticides 

(5) 
Pesticides 

(5) 

Don        

Proserpine        

O'Connell (O’Connell River) 2.3 74  40 49 66 

Pioneer (Pioneer River) 12.8 35  31 27 19 

Plane (Sandy Creek) 27.4 19  16 18 16 

ms-PAF scoring range: Very Poor = >20% | Poor = >10 to 20% | Moderate = >5 to 10% |  Good = >1 to 5% |  

Very Good = ≤1% |  No score/data gap 

Pesticides: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good = 

81 to 100 |  No score/data gap 

The final water quality scores for freshwater basins in the Mackay-Whitsunday Region ranged from 

good to poor and, after accounting for the improvements in the methods, closely reflected the final 

water quality grades from the 2015 report card (Table 6). The 2016 report card again highlighted 

that a key area of concern was pesticides in the Pioneer River and Sandy Creek (i.e. the Pioneer and 

Plane basins). 

While there were some changes in condition of some water quality indicators, interpreting cause 

and direction of results should be undertaken with caution; subsequent report cards may allow for 

interpretation of trends in results, which can improve our understanding in the direction of changes.  

Table 6. Results for water quality indicator categories and final water quality index scores in freshwater basins for the 
2016 report card (2015-16 data) in comparison to 2015 and 2014 scores back-calculated to account for improved 
methods applied in the 2016 report card. 

Freshwater basin 2016 report card  2015 2014 

 Sediment Nutrients  Pesticides 
Water 
quality  

Water 
quality 

Water 
quality 

Don             

Proserpine             

O'Connell (O’Connell River) 55 60 74 63  63 59 

Pioneer (Pioneer River) 59 52 35 48  48 40 

Plane (Sandy Creek) 54 39 19 37  35 28 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap 

Confidence in water quality scores for the three basins is moderate. This is primarily due to the low 

spatial representativeness of the monitoring program. Scores are calculated based on data from only 

one site per basin, and therefore can’t confidently be inferred as representing the entire basin.  
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Table 7. Confidence associated with water quality index results in freshwater basins in the 2016 report card. Confidence 
criteria are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are additive 
across weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which indicates 
final confidence level. Unless specified, confidence in results is the same across basins. 

Indicator 
category 

Maturity of 
methodology 

(x0.36) 
Validation 

(x0.71) 

Representat-
iveness 

(x2) 
Directness 

(x0.71) 

Measured 
error 

(x0.71) Final Rank 

Sediment 3 3 1 3 2 8.8 3 

Nutrients 3 3 1 3 2 8.8 3 

Pesticides 1 2 1 2 2 6.6 2 

Water quality index 8.8 3 

 

2.2. Habitat and Hydrology in freshwater basins 
Scores for fish barrier indicators (Table 8) were repeated from the 2015 report card, due to the 

reporting frequency of these indicators being every four years. This reporting frequency reflects the 

gradual nature of change associated with these indicators. 

Table 8. Results for fish barrier indicators in freshwater basins in the 2016 report card (2014-15 data repeated from 2015 
report card). Standardised fish barriers score is back-calculated to account for improved methods applied in the 2016 
report card. Indicators were assessed on Stream Order (SO) ≥3 or ≥4 as indicated. *Insufficient data was available 
regarding barrier passability in the Don basin so the score was based on expert opinion rather than measured. 

Basin 

Barrier density 
Stream to the 1st 

barrier 
Stream to the 1st low 

passability barrier Fish barriers 

km per 
barrier on 

SO ≥3 Score 

% of stream 
before first 
barrier on 

SO ≥3 Score 

% of stream 
before first 

low pass 
barrier on 

SO ≥4 Score Total score 
Fish barriers 

(standardised) 

Don  10.5 4 23.7 2 * 4 10 60 

Proserpine  2.7 2 38.5 3 91.4 4 9 50 

O'Connell  5.3 3 33.4 3 85.3 4 10 60 

Pioneer  5.6 3 0.1 1 0.5 1 5 21 

Plane  2.4 2 27.9 2 70.5 3 7 40 

Barrier density (km): Very Poor/score of 1 = 0 to 2km | Poor/score of 2 = >2 to 4km | Moderate/score of 3 = >4 to 

8km |  Good/score of 4 = >8 to 16km |  Very Good/score of 5 = >16km |  No score/data gap 

Stream to 1st barrier (%): Very Poor/score of 1 = 0 to <10% | Poor/score of 2 = 10 to <30% | Moderate/score of 3 = 

30 to <50% |  Good/score of 4 = 50 to <100% |  Very Good/score of 5 = 100% |  No score/data gap 

Stream to 1st low passability barrier (%): Very Poor/score of 1= 0 to 50% | Poor/score of 2 = >50 to 60% | 

Moderate/score of 3 = >60 to 70% |  Good/score of 4 = >70 to 95% |  Very Good/score of 5= >95% |  No 

score/data gap 

Total score: Very Poor = 3 to 4 | Poor = 5 to 7 | Moderate = 8 to 10 |  Good = 11 to 13|  Very Good = 14 to 15 | 

 No score/data gap 

Fish barriers (standardised): Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 

|  Very Good = 81 to 100 |  No score/data gap 
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As with fish barrier indicators, scores for impoundment (Table 9) were repeated from the 2015 and 

2014 report card, due to the reporting frequency of these indicators being every four years. 

Table 9. Results for the impounded stream indicator in freshwater basins in the 2016 report card (2013-14 data repeated 
from 2015 and 2014 report cards). 

Basin Not impounded (km) Impounded (km) Total (km) % total Standardised impoundment 

Don  954 0 954 0.0 100 

Proserpine  528 37 565 6.6 43 

O'Connell  598 16 614 2.6 70 

Pioneer  498 54 552 9.8 22 

Plane  671 28 698 4.0 60 

Impoundment (% total): Very Poor = ≥10% | Poor = 7 to <10% | Moderate = 4 to <7% |  Good = <4 to 1% |  

Very Good <1% |  No score/data gap 

Standardised impoundment: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 

|  Very Good = 81 to 100 |  No score/data gap 

When considering impoundment and fish barriers aggregated up into in-stream habitat modification, 

the Don and O’Connell basins are in good condition, while the Pioneer is in poor condition (Table 

10). Despite the same impoundment data being used for the last three report cards, in-stream 

habitat modification scores are different to what was seen in the 2014 and 2015 report card because 

fish barriers were not included in the 2014 report card and the improved scoring approach 

implemented since the 2015 report card. A comparison of 2015 scores based on both original and 

improved scoring methods can be found in the appendices of the Methods for the Mackay-

Whitsunday 2016 report card document1.  

Table 10. Results for in-stream habitat modification indicator category in freshwater basins in the 2016 report card (data 
repeated from 2015 report card). 

Basin Impoundment Fish barriers 
In-stream habitat 

modification  

Don  100 60 80 

Proserpine  43 50 47 

O'Connell  70 60 65 

Pioneer  22 21 21 

Plane  60 40 50 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap 

In the 2016 report card the same data has been used for percentage loss of riparian extent and 

wetland extent (palustrine wetlands only) as in the 2014 and 2015 report cards. Since the 2015 

report card, the scoring ranges for riparian extent and wetland extent were revised to better 

represent habitat extent ranges in Queensland and the standardised scores for aggregation of 

indicators have been updated using the revised methodology1. Because of these revisions, all basins 

are now considered to be in moderate condition for riparian extent (Table 11). Proserpine basin is 

the only basin to be in good condition for wetland extent (Table 11). A comparison of 2015 scores 

based on both original and improved scoring methods can be found in the appendix of the Methods 

for the Mackay-Whitsunday 2016 report card document1.  

                                                           
1http://healthyriverstoreef.org.au/report-card/technical-reports/ 

http://healthyriverstoreef.org.au/report-card/technical-reports/


 
 

Results for the Mackay-Whitsunday 2016 report card   Page 18 of 69 

Table 11. Results for riparian and wetland (palustrine wetlands only) extent loss since pre-development (%) and 
standardised riparian and wetland extent in freshwater basins in the 2016 report card (2013-14 data repeated from 2015 
and 2014 report cards). 

Basin 
Riparian extent (% loss 
since pre-development) 

Wetland extent (% loss 
since pre-development)  

Standardised 
riparian extent 

Standardised 
wetland extent 

Don  30 48  41 22 

Proserpine  23 14  50 62 

O'Connell  22 56  51 18 

Pioneer  20 83  54 7 

Plane  30 45  41 25 

Riparian and wetland extent (% loss): Very Poor = >50% | Poor =>30 to 50% | Moderate = >15 to 30% |  Good = 

>5 to 15% |  Very Good ≤5% |  No score/data gap 

Standardised riparian and wetland extent: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  

Good = 61 to <81 |  Very Good = 81 to 100 |  No score/data gap 

The final habitat and hydrology scores for the 2016 report card found the Don, Proserpine and 

O’Connell basins were in moderate condition and the Pioneer and Plane basins were in poor 

condition (Table 12). 

Table 12. Results for habitat and hydrology indicator categories and the aggregated index in freshwater basins in the 
2016 report card (using data repeated from 2015 and 2014 report cards). 

Basin 
In-stream habitat 

modification  Flow Riparian extent Wetland extent 
Habitat and 
hydrology 

Don  80   41 22 48 

Proserpine  47   50 62 53 

O'Connell  65   51 18 45 

Pioneer  21   54 7 27 

Plane  50   41 25 39 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap 

There was high confidence in habitat and hydrology scores for all but the Don basin (Table 13). 

Lower confidence in the Don basin habitat and hydrology scores were driven by the fact that fish 

barriers in the Don basin had not been ground-truthed, which had occurred in the other basins. 

Despite differences in confidence in habitat and hydrology scores between basins, due to space 

limitations, a single habitat and hydrology confidence rank is presented on the hard copy report card 

product. This confidence rank is based on the median final confidence score calculated from all five 

of the basin confidence scores, which is 10.4. The confidence rank for habitat and hydrology on the 

hard copy report card is therefore 4. The interactive website product does not have this space 

limitation, so confidence in habitat and hydrology scores is displayed for each basin individually, as 

represented in Table 13. 
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Table 13. Confidence associated with habitat and hydrology index results in freshwater basins for the 2016 report card. 
Confidence criteria are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are 
additive across weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which 
indicates final confidence level. Where confidence in results for the Don basin differ to the other basins, the relevant 
confidence score for the Don is presented in square parenthesis. Unless otherwise specified, confidence in results is the 
same across basins. 

Indicator 
category 

Maturity of 
methodology 

(x0.36) 

Validation 
(x0.71) 

Representativeness 
(x2) 

Directness 
(x0.71) 

Measured 
error 

(x0.71) Final Rank 

In-stream habitat modification1  10.4 4 

Riparian extent 2 2 2 2 2 9 3 

Wetland 
extent 

2 2 2 2 2 9 3 

Habitat and hydrology index 10.4 [9] 4 [3] 

   

Impoundment 2 2 3 2 1 10.3 4 

Fish barriers 1 2 [1] 3 [1] 2 2 [1] 10.6 [5.2] 4 [1] 
1The in-stream habitat modification rank is the median of impoundment and fish barriers indicators. 

2.3. Fish in freshwater basins  
The data for the fish index were repeated from the 2015 report card due to the reporting frequency 

of these indicators being every three years. With the removal of the macroinvertebrate indicator, 

the fish indicators were aggregated into the fish index and contributed to overall basin scores for the 

first time (Table 2). 

The proportion of observed native fish species compared to the modelled Proportion of Native 

Species Expected (PONSE) scored good in the O’Connell and Plane basins and pest fish scored very 

good in the Plane basin (Table 14). It should be noted that sampling for this assessment was 

conducted by electrofishing, which identifies all species in a sample location, regardless of size. 

Results therefore do not necessarily reflect the expected catch of an angler fishing at the same 

location. 

The good score achieved for the fish index in the Plane basin appears in conflict with the poor water 

quality index and poor fish barrier indicator scores for the same basin. This has been highlighted as 

an area of interest for further research. The fish model and indicators used to produce these scores 

are in the early stages of their development, so improving these models has been identified as 

important also. Improving the models for these indicators will help give higher confidence in fish 

index scores in future report cards (Table 15). The development of a fish ‘assemblage indicator’ has 

also been identified as particularly important for improving our understanding of fish in freshwater 

throughout the Mackay-Whitsunday Region.   

  

                                                           
1 In-stream habitat modification is the median of impoundment and fish barrier final scores.  
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Table 14. Results for fish indicators in freshwater basins in the 2016 report card (2015-16 data repeated from 2015 
report card). 

Basin Native fish richness (PONSE) Pest fish (proportion of sample) Fish (standardised)  

Don      

Proserpine      

O'Connell  0.749 0.058 65 

Pioneer  0.62 0.094 48 

Plane  0.738 0.017 79 

Native richness (PONSE): Very Poor = <0.400 | Poor = ≥0.400 | Moderate = ≥0.533 |  Good = ≥0.667 |  Very 

Good = ≥0.800 |  No score/data gap 

Pest fish (proportion): Very Poor = >0.200 | Poor = ≤0.200 | Moderate = ≤0.100 |  Good = ≤0.050 |  Very Good 

= ≤0.025 |  No score/data gap 

Fish (standardised): Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  

Very Good = 81 to 100 |  No score/data gap 

Table 15. Confidence associated with fish index results in freshwater basins for the 2016 report card. Confidence criteria 
are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are additive across 
weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which indicates final 
confidence level. Unless otherwise specified, confidence in results is the same across basins. 

Indicator category 
Maturity of 

methodology 
(x0.36) 

Validation 
(x0.71) 

Representat-
iveness 

(x2) 
Directness 

(x0.71) 

Measured 
error 

(x0.71) 
Final 

Rank 

Native richness 2 2 2 2 2 9.0 3 

Pest fish abundance 2 2 2 2 2 9.0 3 

Fish index 9.0 3 
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3. Estuary results 
Most estuaries were in good condition in the 2016 report card and scored a B (Table 16). Three 

estuaries, the O’Connell River, Sandy Creek and Plane Creek estuaries, were in moderate condition 

and scored a C (Table 16). These grades were the same as the previous year (based on back-

calculated data using 2016 improved methods), except for Plane Creek estuary which went from a B 

to a C.  

Table 16. Condition grades of estuaries for the 2016 report card in comparison to 2015 scores* back-calculated to 
account for improved methods applied in the 2016 report card. *data from 2015 report card is repeated from the 2014 
report card. 

Estuary 

2016 report card  2015  

Water quality Habitat and hydrology Fauna Final  Final 

Gregory 76 83   80 B  79 

O'Connell 50 58   54 C  57 

St Helens/Murray 61 61   61 B  63 

Vines 75 68   72 B  73 

Sandy 51 50   50 C  52 

Plane 62 57   59 C  61 

Rocky Dam 71 74   73 B  70 

Carmila 50 96   73 B  79 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap 

3.1. Water quality in estuaries 
The condition of the indicators DIN and FRP, and the nutrients indicator category score in estuaries 

in the 2016 report card are presented in Table 17. Only the Gregory River estuary met the guidelines 

for DIN however, all estuaries met the guidelines for FRP. For the Gregory, O’Connell, Vines, Plane 

and Rocky Dam estuaries, 80% or more of the monthly medians met guidelines for FRP and thus 

were in very good condition. The final nutrients scores were similar to that in the 2015 report card 

for nutrients; only the Gregory and St Helens/Murray estuary changed grades.  
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Table 17. Results for DIN and FRP indicators and nutrient indicator category in estuaries for the 2016 report card in 
comparison to 2015 scores* back-calculated to account for improved methods applied in the 2016 report card. *data 
from 2015 report card is repeated from the 2014 report card. 

Estuary 

2016 report card  2015 

DIN FRP Nutrients  Nutrients 

Gregory 66 90 78  90 

O'Connell 60 90 75  78 

St Helens/Murray 47 73 60  62 

Vines 32 90 61  64 

Sandy 28 64 46  41 

Plane 59 90 74  74 

Rocky Dam 42 90 66  66 

Carmila 50 76 63  65 

DIN and FRP: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good 

= assigned 90 |  No score/data gap 

Nutrients: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good = 

81 to 100 |  No score/data gap 

 

The condition of the dissolved oxygen (DO) and turbidity indicators and the phys-chem indicator 

category score in estuaries in the 2016 report card are presented in Table 18. Across the estuaries 

the O’Connell estuary scored very poor for phys-chem and the St Helens/Murray estuary scored 

moderate. Turbidity scores are based on comparison to draft guidelines for Mackay-Whitsunday 

estuaries which were out for public comment at the time of developing this report (August 2017).  

No turbidity scores were calculated for the four estuaries south of Mackay (Sandy, Plane, Rocky Dam 

and Carmila) as the draft guidelines for Mackay-Whitsunday estuaries listed turbidity in these 

estuaries as too variable to derive a guideline (Newham et al. 2017). 

 

The distribution of nutrient and phys-chem indicator data can be seen in Appendix B. 

 
Table 18. Results for DO and turbidity indicators and the phys-chem indicator category for the 2016 report card in 
comparison to 2015 scores* back-calculated to account for improved methods applied in the 2016 report card. *data 
from 2015 report card is repeated from the 2014 report card. 

Estuary 

2016 report card  2015 

lower DO Turbidity upper DO Phys-chem  Phys-chem 

Gregory 79 90 90 84  85 

O'Connell 90 25 11 18  53 

St Helens/Murray 90 14 90 52  81 

Vines 90 90 90 90  84 

Sandy 77   90 77  90 

Plane 90   68 68  67 

Rocky Dam 90   90 90  90 

Carmila 90   90 90  65 

DO and turbidity: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = assigned 90 |  No score/data gap 

Phys-chem: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good = 

81 to 100 |  No score/data gap 
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The condition of pesticides was good in half of the estuaries in the 2016 report card, compared to in 

only two estuaries in the 2015 report card (Table 19). The Plane and Sandy estuaries were the only 

estuaries this year to be in poor or very poor condition for pesticides.  

Like freshwater basins, the results for pesticides (ms-PAF) in estuaries were based on 13 herbicides 

in the 2016 report card, instead of five priority PSII pesticides. More pesticides will be progressively 

incorporated into scoring in subsequent report cards as information becomes available.  

Table 19. Results for ms-PAF indicator and overall pesticides scores (accounting for 13 pesticides) for water quality in 
estuaries for the 2016 report card (2015-16 data) in comparison to 2015 scores* back-calculated to account for improved 
methods applied in the 2016 report card. *data from 2015 report card is repeated from the 2014 report card.  

Estuary 

2016 report card  2015 

ms-PAF Pesticides  Pesticides 

 Gregory 6.6 54  36 

O'Connell^ 2.3 74  40 

St Helens/Murray 1.7 77  59 

Vines 1.5 78  79 

Sandy 25.1 19  20 

Plane 11.3 38  56 

Rocky Dam 2.8 72  20 

Carmila 7.7 50  61 

^ Pesticides from the O’Connell estuary are taken from the basin score. 

ms-PAF scoring range: Very Poor = >20% | Poor = >10 to 20% | Moderate = >5 to 10% |  Good = >1 to 5% |  

Very Good = ≤1% |  No score/data gap 

Pesticides: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good = 

81 to 100 |  No score/data gap 

After aggregating all the water quality indicator category scores, most estuaries achieved good 

scores (Table 20). The exceptions were the O’Connell, Sandy or Carmila estuaries, which were in 

moderate condition. The only changed water quality score from 2015 to 2016 was for Carmila, which 

went from good to moderate. 
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Table 20. Results for water quality indicator categories and final water quality index scores in estuaries for the 2016 
report card (2015-16 data) in comparison to 2015 scores* back-calculated to account for improved methods applied in 
the 2016 report card. *data from 2015 report card is repeated from the 2014 report card. 

Estuary 

2016 report card  2015 

Phys-chem Nutrients Pesticides Chlorophyll-a Water Quality  Water quality 

Gregory 84 78 54 90 76  75 

O'Connell 18 75 74 33 50  57 

St Helens/Murray 52 60 77 54 61  66 

Vines 90 61 78 74 75  79 

Sandy 77 46 19 60 51  53 

Plane 68 74 38 69 62  66 

Rocky Dam 90 66 72 58 71  66 

Carmila 90 63 50 0 50  63 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap 

Confidence in water quality scores in estuaries is shown in Table 21. There is lower confidence in 

pesticide scores compared to the other indicators because these scores are based on only four 

samples taken during the wet season per estuary. To improve confidence in estuary pesticide scores 

more samples will need to be taken throughout the wet season. 

 

Lower confidence in the O’Connell estuary water quality scores is due to data collection occurring at 

only one sample site. In the other estuaries there is higher confidence in water quality scores 

because data is collected at either two or three sites making scores more spatially representative. 

Despite differences in confidence in water quality scores between the O’Connell and the other 

estuaries, due to space limitations a single water quality confidence rank for estuaries is presented 

on the hard copy report card product. This rank is based on the median final confidence score 

calculated from all eight of the estuaries, which is 10.1. The confidence rank for the water quality 

index on the hard copy report card is therefore 4. The interactive website product does not have this 

space limitation, so confidence in water quality scores is displayed for each estuary individually, as 

represented in Table 21.  

 
Table 21. Confidence associated with water quality index results in estuaries for the 2016 report card. Confidence 
criteria are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are additive 
across weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which indicates 
final confidence level. Where confidence in results for the O’Connell estuary differ to the other estuaries, the relevant 
confidence score for the O’Connell estuary is presented in square parenthesis. Unless otherwise specified, confidence in 
results is the same across estuaries. 

Indicator 
category 

Maturity of 
methodology 

(x0.36) 

Validation 
(x0.71) 

Representat-
iveness 

(x2) 

Directness 
(x0.71) 

Measured 
error 

(x0.71) Final Rank 

Phys-chem 3 3 2 [1] 3 1 10.1 [8] 4 

Nutrients 3 3 2 [1] 3 1 10.1 [8] 4 

Chl-a 3 3 2 [1] 3 1 10.1 [8] 4 

Pesticides 3 3 1 3 2 8.8 3 

Water quality index 10.1 [8] 4 [2] 
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3.2. Habitat and hydrology in estuaries 
As with the freshwater basins, due to the four yearly reporting frequency of fish barrier indicators, 

the same data used in the 2015 report card for this indicator was used for calculating 2016 report 

card scores (Table 22).  

Table 22. Results for fish barrier indicators in estuaries in the 2016 report card (2014-15 data repeated from 2015 report 
card and back-calculated to account for improved methods applied in the 2016 report card). Indicators assessed on 
Stream Order (SO) ≥3 or ≥4 as indicated.  

Estuary 

Barrier density 
Stream (%) to the first 

barrier 
Stream (%) to 1st low 

passability barrier Fish barriers 

km per 
barrier on 

SO ≥3 Score 

% of stream 
before first 
barrier on 

SO ≥3 Score 

% of stream 
before 1st low 
pass barrier on 

SO ≥4 Score 
Total 
score 

Fish barriers 
(standardised) 

Gregory 34.8 5 96.1 4 97.0 4 13 80 

O'Connell 4.7 3 85.0 4 
no low pass 

barriers 
5 12 70 

St 
Helens/Murray 

3.6 2 65.1 3 83.1 3 8 41 

Vines 13.4 4 96.4 4 
no low pass 

barriers 
5 13 80 

Sandy 3.1 2 43.6 2 90.1 4 8 41 

Plane 2.0 1 48.2 2 75.8 2 5 21 

Rocky Dam 4.9 3 73.9 3 
no low pass 

barriers 
5 11 61 

Carmila 
no 

barriers 
5 no barriers 5 

no low pass 
barriers 

5 15 100 

Barrier density (km): Very Poor/score of 1 = 0 to 2km | Poor/score of 2 = >2 to 4km | Moderate/score of 3 = >4 to 

8km |  Good/score of 4 = >8 to 16km |  Very Good/score of 5 = >16km |  No score/data gap 

Stream to 1st barrier (%): Very Poor/score of 1 = 0 to <40% | Poor/score of 2 = 40 to <60% | Moderate/score of 3 = 60 

to <80% |  Good/score of 4 = 80 to <100% |  Very Good/score of 5 = 100% |  No score/data gap 

Stream to 1st low passability barrier (%): Very Poor/score of 1 = 0 to 60% | Poor/score of 2 = >60 to 80% | 

Moderate/score of 3 = >80 to 90% |  Good/score of 4 = >90 to <100% |  Very Good/score of 5 = 100% |  No 

score/data gap 

Total score: Very Poor = 3 to 4 | Poor = 5 to 7 | Moderate = 8 to 10 |  Good = 11 to 13|  Very Good = 14 to 15 | 

 No score/data gap 

Fish barriers (standardised): Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 

|  Very Good = 81 to 100 |  No score/data gap 

 

While there was no change in % loss of riparian extent or mangrove/saltmarsh extent, the scoring 

ranges for riparian extent and mangrove/saltmarsh extent were adjusted after review by an expert 

panel. This adjustment was made so that they better aligned with riparian and mangrove/saltmarsh 

extent loss across Queensland. All estuaries now score good or very good in mangrove/saltmarsh 

extent while riparian extent varies from very poor to very good (Table 23). A comparison of 2015 

scores based on both original and improved scoring methods can be found in in the appendices of 

the Methods for the Mackay-Whitsunday 2016 report card document1.  

 

 

  

                                                           
1http://healthyriverstoreef.org.au/report-card/technical-reports/ 

http://healthyriverstoreef.org.au/report-card/technical-reports/
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Table 23. Results for riparian and mangrove/saltmarsh extent loss since pre-development (%) and standardised riparian 
and mangrove & saltmarsh extent in estuaries in the 2016 report card (2013-14 data repeated from 2015 and 2014 
report cards and back-calculated to account for improved methods applied in the 2016 report card). 

Estuary 

2016 report card (repeated data)  2016 report card (repeated data) 

Mangrove/saltmarsh 
extent (% loss since pre-

development) 

Riparian extent (% 
loss since pre-
development)  

Standardised 
mangrove/ 

saltmarsh extent 
Standardised 

riparian extent 

Gregory 3 4  88 81 

O'Connell 3 62  87 16 

St Helens/Murray 1 26  96 46 

Vines 12 18  67 56 

Sandy 6 39  79 31 

Plane 2 17  91 58 

Rocky Dam 5 4  81 82 

Carmila 3 0  88 100 

Riparian and mangrove/saltmarsh extent (% loss): Very Poor = >50% | Poor =>30 to 50% | Moderate = >15 to 30% 

|  Good = >5 to 15% |  Very Good ≤5% |  No score/data gap 

Standardised riparian and mangrove/saltmarsh extent: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to 

<61 |  Good = 61 to <81 |  Very Good = 81 to 100 |  No score/data gap 

The final habitat and hydrology index scores for estuaries scored from moderate to very good across 

the Mackay-Whitsunday Region (Table 24). A comparison of 2015 scores based on both original and 

improved scoring methods can be found in in the appendices of the Methods for the Mackay-

Whitsunday 2016 report card document1.  

Table 24. Results for habitat and hydrology indicator categories and index in estuaries for 2016 report card (data 
repeated from 2015 and 2014 report cards and back-calculated to account for improved methods applied in the 2016 
report card). 

Estuary 

2016 report card (repeated data)  
2016 report card 
(repeated data) 

Mangrove/ 
saltmarsh extent 

Riparian 
extent Flow Fish barriers   

Habitat and 
hydrology 

Gregory 88 81   80   83 

O'Connell 87 16   70   58 

St Helens/Murray 96 46   41   61 

Vines 67 56   80   68 

Sandy 79 31   41   50 

Plane 91 58   21   57 

Rocky Dam 81 82   61   74 

Carmila 88 100   100   96 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap 

Confidence in habitat and hydrology scores for estuaries are shown in Table 25.  

                                                           
1http://healthyriverstoreef.org.au/report-card/technical-reports/ 

http://healthyriverstoreef.org.au/report-card/technical-reports/
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Table 25. Confidence associated with habitat and hydrology index results in estuaries for the 2016 report card 
confidence criteria are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are 
additive across weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which 
indicates final confidence level. Unless otherwise specified, confidence in results is the same across estuaries. 

Indicator category 

Maturity of 
methodology 

(x0.36) 
Validation 

(x0.71) 

Representat-
iveness 

(x2) 
Directness 

(x0.71) 

Measured 
error 

(x0.71) Final Rank 

Fish barriers 1 2 3 2 1 9.9 4 

Riparian extent 2 2 2 1 2 8.3 3 

Mangrove & saltmarsh extent 2 2 2 1 2 8.3 3 

Habitat and hydrology index 8.3 3 
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4. Inshore and offshore marine results 
The grades for inshore marine zones in the 2016 report card ranged from D to C (poor to moderate; 

Table 26). For the first time a coral index contributed to the final inshore marine score in the 

Northern and Central inshore zones.  

In the Whitsunday zone, seagrass and coral scores are moderate and good despite poor water 

quality. In the Central zone, seagrass and coral scores were moderate and poor respectively, and 

were associated with a moderate water quality score.   

Table 26. Results for indices and overall scores for marine zones reported in the 2016 report card (2015-16 data) in 
comparison to final scores in the 2015 and 2014 report cards back-calculated to include updated methods.  

Zone 

2016 report card  2015 2014 

Water 
quality Coral index Seagrass Fish Final  Final Final 

Northern  45 42  43 C  21 40 

Whitsunday 40 61 42  47 C  39 28 

Central 44 31 50  41 C  51 25 

Southern          

Offshore 93 56   74 B  73 69 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap|  Not applicable 

4.1. Water Quality in marine ecosystems 
Following the Marine Monitoring Program (MMP) approach for scoring and reporting in-situ water 

quality data (Thompson et al. 2014), the condition scores for nutrients, chlorophyll-a and water 

clarity are presented in Table 27.  

Indicators that contribute to nutrient scores are oxidised nitrogen (NOx), particulate phosphorus 

(PP) and particulate nitrogen (PN) and for water clarity the indicators are Secchi depth, TSS and 

turbidity. Condition scores are calculated by comparing annual means or medians to guideline values 

(with the appropriate statistic identified by the guideline values) for each indicator at each site 

within a zone. These scores are aggregated across sites and indicators to produce the indicator 

category scores, nutrients, chlorophyll-a and water clarity.  

Where relevant, the 2016 report card moved to use scheduled guideline values that were more 

localised to the marine waters in the Mackay-Whitsundays Region (DEHP, 2013) as per the 

Environmental Protection (Water) Policy 2009 (DEHP, 2009); however, these do not extend to the 

Northern inshore zone. Localised guidelines for the Haughton, Burdekin and Don Basins region are 

currently under development by DEHP. Until these have been finalised the current GBRMPA (2010) 

guidelines will be used for marine waters in the Northern inshore zone. For details on the guidelines 

used for each site, refer to the Methods for the Mackay-Whitsunday 2016 report card document1. 

Scores from previous report cards have been back-calculated to incorporate turbidity data and 

updated guideline values (where relevant) and these back-calculated scores are used when 

comparing scores from 2015 and 2014 report cards. Back-calculated 2014 and 2015 report card 

                                                           
1http://healthyriverstoreef.org.au/report-card/technical-reports/ 

http://healthyriverstoreef.org.au/report-card/technical-reports/
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scores can be compared to original 2014 and 2015 report card scores in in the appendices of the 

Methods for the Mackay-Whitsunday 2016 report card document.  

In the Northern zone, chlorophyll-a and water clarity indicator scores should be treated with a high 

level of caution. This is because grab sample data used to calculate these scores is not temporally 

representative (Table 30). Despite six sites contributing data to these scores, high Limits of Reporting 

(LORs) for chlorophyll-a and TSS (one half of the water clarity score) meant that only data from one 

sampling event in the 2015-16 period could be used to calculate scores for these indicators. 

Turbidity scores (the other half of the water clarity score) in the Northern zone are based on daily 

samples from October 2015 to June 2016, however during October 2015 to May 2016, biofouling of 

individual logger probes resulted in low validated data retention rates (Vision Environment, 2016), 

so turbidity is less temporally representative than expected. A score for nutrients could not be 

calculated for this zone because only NOx data was available. Appendix C presents site scores for 

individual indicators based on available data. In subsequent report cards confidence in scores will 

improve in the Northern zone due to lower LORs and an increase in data. 

Scores for nutrients, chlorophyll-a and water clarity across the rest of the inshore waters in the 

Mackay-Whitsunday Region were very poor to moderate. This demonstrated that guidelines were 

frequently not met for water quality in the marine environment over the reporting period.  

Table 27. Results for inshore water quality indicator categories for the 2016 report card (2015-16 data) compared to 
2014 and 2015. Scores from previous report cards have been back-calculated to incorporate turbidity data and updated 
guideline values (where relevant). *Scores should be treated with caution due to lack of temporal representativeness for 
chl-a and water clarity indicator categories.  
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Northern   0.74* -0.35*        -0.96 -0.95 -0.11 

Whitsunday -0.54 -0.12 -0.38  -0.48 -0.20 -0.23 -0.88 -1 -0.88 

Central -0.42 -0.38 -0.20  0.17 -0.15 -0.47       

Southern                    
Scoring range: Very Poor = <-0.66 to -1 | Poor = <-0.33 to -0.66 | Moderate = <0 to -0.33 |  Good = 0 to 0.5 |  
Very Good = >0.5 to 1 |  No score/data gap 

The condition scores for pesticides are presented in Table 28. Based on passive sampler data, the 

score for pesticides in the Central zone is moderate. This is a decline in condition compared to the 

two previous report cards, which both scored good for pesticides.  

The moderate score for pesticides in the 2016 report card is primarily due to the high PSII-HEq 

scores at the Round/Flat Top Island site (Table 28) passive sampler deployed from the 21st January to 

2nd of March. As passive samplers record a time-averaged concentration of pesticides, it is not 

known how long high pesticide concentrations were maintained during this period. The grab sample 

data did not validate passive sampler results for pesticides in the Central inshore zone, however the 

grab samples were taken on the 31st of March, almost one month after the period of deployment of 
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the passive sampler that detected high pesticide concentrations at Round/Flat Top Island. The most 

recent rainfall event was almost three weeks before (7th of March) the grab sample was taken.  

There was no score in the Whitsunday zone because the passive sampling site for the MMP at 

Whitsunday Island was decommissioned in 2015. This occurred following a review of MMP passive 

sampler sites (Kuhnert et al. 2015), which revealed that the Whitsunday Island site, along with 

several other sites in the GBR, were no longer strategic priorities. This decision was based on typical 

end of catchment loads, historical pesticide concentrations (2006 – 2014) and the power to detect 

change. The review noted that the Whitsunday Island site typically had low pesticide concentrations 

and little seasonal variation (Kuhnert et al. 2015).  

There was no score for pesticides in the Northern zone because the LOR for the pesticides was too 

high (0.2 µg/L depending on pesticide) to allow interpretation of PSII-HEq concentrations.  

Table 28. 2015-16 pesticides scores for Mackay-Whitsunday inshore marine zones. *All pesticides were below the limit 
of reporting (LOR) for all samples. For Northern inshore zone LOR was too high to allow interpretation of PSII-HEq 
concentrations. 
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Northern Grab Ports 3 sites (1 sample in Jan) <0.2*      100 

Whitsunday            
 93 91 

Central Passive MMP Repulse max 2.6 

147.8 51 

 

68 68 
Passive MMP Round/Flat max 533  

Passive MMP Sarina max 0.44  

Passive MMP Sandy Creek max 55  

Grab Ports Wet season 
9 sites (1 sample in Mar) 

<0.02* 0 Validation only 
   

Dry season 
9 sites (1 sample in Nov) 

max 33 Validation only    

median 5 Validation only    

Southern                  

PSII-HEq Scoring range: Very Poor >900 | Poor 250 to 900 | Moderate = 50 to 250 |  Good = 10 to 50 |  Very 
Good = <10 |  No score/data gap 
Standardised scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 

|  Very Good = 81 to 100 |  No score/data gap 

Overall, the Whitsunday and Central inshore marine zones scored poor and moderate for the water 

quality index, respectively (Table 29). Minimum information rules for aggregating data meant that a 

water quality index score was not calculated for the Northern zone (≥60% of indicator categories 

required to roll up into index score).  

The offshore zone scored very good for the third year in a row for water quality (Table 29). It should 

be noted that there is low confidence (Table 30) in these scores due to the use of remotely sensed 

data. 

The comparison to previous report cards in Table 29 is based on back-calculated scores that account 

for changes in indicators (i.e. inclusion of turbidity data, updated guideline values and exclusion of 
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pesticides in the Whitsunday zone), which ensures that water quality index scores from the 2016 

report card are directly comparable to scores from previous years. 

Table 29. Final 2015-16 water quality scores for Mackay-Whitsunday marine zones and final scores compared to 
previous report cards (2014 and 2015). Scores from previous report cards have been back-calculated to incorporate 
turbidity data, incorporate updated guideline values (where relevant) and exclude pesticide scores in the Whitsunday 
zone. 

Inshore 
zone Nutrients Chl-a 

Water 
clarity Pesticides 

Water 
quality 
index 
2016 

 Water 
quality 
index 
2015 

Water 
quality 
index 
2014 

Northern   89 40        40 

Whitsunday 28 53 38   40  42 4 

Central 35 38 49 51 44  54  

Southern              

Offshore   99 87  93  94 95 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap |  Not applicable 

Confidence in water quality scores in inshore marine zones is shown in Table 30. Despite differences 

in confidence in water quality scores between the Northern inshore zone and the other inshore 

zones, due to space limitations a single water quality confidence rank for inshore marine water 

quality is presented on the hard copy report card product. This rank is based on the median final 

confidence score calculated from all three of the inshore zones, which is 11.5. The confidence rank 

for the water quality index on the hard copy report card is therefore 4. The interactive website 

product does not have this space limitation, so confidence in water quality scores is displayed for 

each inshore zone individually, as represented in Table 30. 

Table 30. Confidence associated with water quality index results in marine zones for the 2016 report card. Confidence 
criteria are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are additive 
across weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which indicates 
final confidence level. Where confidence in results for the Northern zone differ to the other marine zones, the relevant 
confidence score for the Northern zone is presented in square parenthesis. Unless otherwise specified, confidence in 
results is the same across marine zones where relevant. 

Indicator 
category 

Maturity of 
methodology 

(x0.36) 
Validation 

(x0.71) 

Representat-
iveness 

(x2) 
Directness 

(x0.71) 

Measured 
error 

(x0.71) Final Rank 

Nutrients 3 3 2 [1] 3 3 11.5 [9.5] 4 [3] 

Chl-a 3 3 2 [1] 3 3 11.5 [9.5] 4 [3] 

Water clarity 3 3 2 [1] 3 3 11.5 [9.5] 4 [3] 

Pesticides 2 2 1 2 1 6.3 1 

Inshore water quality index 11.5 [9.5] 4 [3] 

Offshore chl-a 1 2 2 1 1 7.2 2 

Offshore TSS 1 2 2 1 1 7.2 2 

Offshore water quality index 7.2 2 
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4.2. Coral habitats 
The condition of coral indicators for the inshore and offshore zones for the 2016 report card are 

presented in Table 31. For the first time, a coral index score was calculated for the Northern and 

Central inshore zones. In this report card, coral in the Whitsunday zone was graded in good 

condition. Data from this report card was collected before the impacts of the 2017 bleaching event 

and cyclone Debbie, which crossed the Whitsunday coast as a category four cyclone in March 2017. 

It is expected that the impacts of this cyclone will be seen in the results of the 2017 report card coral 

assessments. 

Coral condition in the Whitsundays has slowly improved since the release of the pilot report card in 

2014. This is likely associated with a low incidence of recent physical disturbance and predominance 

of coral species that tolerate higher turbidity and nutrient levels (Thompson et al. 2016). However, 

the poor score for the coral change indicator in the 2016 report card questions the resilience of coral 

to recover in the Whitsunday zone after widespread disturbance (Thompson et al. 2016). 

In the Central zone, where an overall coral score has been calculated for the first time, coral is in 

poor condition compared to the rest of the GBR. The poor overall score is primarily due to low 

densities of juvenile coral and high amounts of macroalgae. High levels of macroalgae are linked to 

availability of nutrients, as evidenced by poor chlorophyll-a scores (Table 29). In turn, low densities 

of juvenile coral have been linked to pressures imposed by competition with macroalgae (Thompson 

et al. 2016).  

Many of the surveyed reefs in the Central zone are not true coral reefs; they are rocky reefs with 

minimal reef flat development. The natural levels for some of the coral indicators on rocky reefs, 

such as macroalgae, are poorly understood. It is possible that the condition reporting applied, which 

was developed based on reefs surveyed in other areas of the inshore GBR, may be less appropriately 

applied to these rocky reefs.   

With the differences between the type of reefs surveyed and the natural conditions experienced in 

the Central zone compared to the rest of the GBR, a level of caution should be used when comparing 

the results for coral in the Central zone with coral in other reporting zones in the Mackay-

Whitsunday report card and the GBR report card1. Indeed, with coral monitoring in the southern 

marine reporting zone beginning in September 2017, an improved understanding of rocky reefs in 

waters south of Mackay will become more important. An improved understanding in these types of 

reefs would help to increase confidence in interpreting results in these regions. Until there is a 

better understanding of rocky reefs and the impact of the natural conditions in these waters, 

interpretation of condition reporting would be best reserved to understanding trends over multiple 

years. 

To see detailed site scores for coral indicators and how back-calculated coral scores compare to 

scores using superseded methods from 2015 see the appendices of the ‘Methods for the 2016 

Mackay-Whitsunday report card’2 document.  

  

                                                           
1 http://www.reefplan.qld.gov.au/measuring-success/report-cards/2016/ 
2 http://healthyriverstoreef.org.au/report-card/technical-reports/ 

http://www.reefplan.qld.gov.au/measuring-success/report-cards/2016/


 
 

Results for the Mackay-Whitsunday 2016 report card   Page 33 of 69 

Table 31. Results for inshore and offshore coral indicators for marine zones reported in the 2016 report card (2015-16 
data) in the Mackay-Whitsundays compared to previous report cards (2014 and 2015). *Offshore coral scores for 2015 
and 2014 are back-calculated to account for updated analysis approach for coral change metric and removal of 
macroalgae indicator. 

Zone 

2016 report card  2015 2014 

Cover Macroalgae Juvenile Change Composition 
Coral 
index  

Coral 
index 

Coral 
index 

Northern 40 67 29     45      

Whitsunday 68 76 62 40 59 61  58 56 

Central 44 0 15 64   31      

Southern                  

Offshore* 32   95 42   56  53 44 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap |  Not applicable 

Confidence in scores for coral indicators is high and presented in Table 32.  

Table 32. Confidence associated with coral index results in marine zones for the 2016 report card. Confidence criteria are 
scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are additive across 
weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which indicates final 
confidence level. Unless otherwise specified, confidence in results is the same across marine zones where relevant. 

Indicator category 

Maturity of 
methodology 

(x0.36) 
Validation 

(x0.71) 

Representat-
iveness 

(x2) 
Directness 

(x0.71) 

Measured 
error 

(x0.71) Final Rank 

Cover 3 3 2 3 2 10.8 4 

Change 3 3 2 3 2 10.8 4 

Juvenile 3 3 2 3 2 10.8 4 

Macroalgae 3 3 2 3 2 10.8 4 

Composition 3 3 2 3 2 10.8 4 

Inshore coral index 10.8 4 

Cover 3 3 2 3 1 10.1 4 

Change 3 3 2 3 1 10.1 4 

Juvenile 3 3 2 3 1 10.1 4 

Offshore coral index 10.1 2 

4.3. Seagrass habitats 
Condition of seagrass indicators measured by the MMP and Queensland Ports Seagrass Monitoring 

Program (QPSMP) for the 2016 report card is presented in Table 33. Seagrass scores for the 

Northern and Whitsunday zone showed an increase compared to 2015 and 2014 report cards. This is 

primarily due to an increase in biomass or abundance (depending on the monitoring program).  

For the first time in the 2016 report card a subtidal site at Tongue Bay was added in the Whitsunday 

inshore zone and a subtidal site was added at Newry Bay in the Central zone. Even without these 

new sites, seagrass index scores for the Whitsunday and Central zone would remain moderate.  

In the Whitsunday zone, seagrass condition scores have generally improved since the release of the 

pilot report card in 2014, despite poor water quality. However, poor scores for reproductive effort 

indicate that the potential for seagrass to recover after severe disturbance uncertain (McKenzie et 
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al. 2016). While caution should be used when interpreting reproductive effort of seagrass in the 

Whitsunday zone due to a low sample size in 2016, the scores from previous report cards also 

showed poor reproductive effort and therefore reduced potential for recovery (McKenzie et al. 

2016). The small sample size for the reproductive effort and nutrient status indicators in the 

Whitsunday zone mean that there is lower confidence in seagrass scores in the 2016 report card 

(Table 34). 

Similar to the Whitsunday zone, seagrass in the Central zone scored poor for reproductive effort 

despite a moderate abundance score. This again shows that seagrass can persist under current 

water quality conditions, but the potential for recovery after significant physical disturbance is 

uncertain (McKenzie et al. 2016).  

Table 33. Results for inshore seagrass indicators for marine zones reported in the 2016 report card (2015-16 data) in the 
Mackay-Whitsundays compared to previous report cards (2014 and 2015). Indicators are based on data collected from 
the Marine Monitoring Program (MMP) or the Queensland Ports Seagrass Monitoring Program (QPSMP). *Seagrass 
scores in 2015 and 2014 do not account for addition of subtidal sites in the MMP. 
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Seagrass 
index* 

Seagrass 
index* 

Program MMP QPSMP  

Northern       72 88 49 42  21   

Whitsunday 41 0 8       42  16 24 

Central 58 31 43 50   100 50  49 26 

Southern                    
Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 to 100 |  No score/data gap |  Not applicable 

 

Table 34. Confidence associated with seagrass index results in marine zones for the 2016 report card. Confidence criteria 
are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are additive across 
weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which indicates final 
confidence level. Where confidence in results for the Central zone differ to the other marine zones, the relevant 
confidence score for the Central zone is presented in square parenthesis. Unless otherwise specified, confidence in 
results is the same across marine zones where relevant. 

Indicator category 

Maturity of 
methodology 

(x0.36) 
Validation 

(x0.71) 

Representat-
iveness 

(x2) 
Directness 

(x0.71) 

Measured 
error 

(x0.71) Final Rank 

Abundance 3 3 2 3 2 10.8 4 

Reproductive effort 3 3 1[2] 3 2 8.8 [10.8] 3 [4] 

Nutrient status 3 3 1[2] 3 2 8.8 [10.8] 3 [4] 

Biomass 3 3 1 3 2 8.8 3 

Area 3 3 1 3 2 8.8 3 

Species composition 3 3 1 3 2 8.8 3 

Seagrass index 8.8 [9.8] 3 [3] 
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5. Stewardship 

Stewardship is defined as ‘responsible and sustainable use, and protection of water resources, 

waterways and catchment to enhance the social, cultural, environmental, and economic values of 

the region’. Stewardship assessments used in HR2RP report cards are a measure of best 

management practice.   

5.1. Agricultural stewardship  

5.1.1. Sugarcane 
The stewardship results for the sugarcane industry for the 2016 report card are from the Proserpine, 

O’Connell, Pioneer and Plane basins only (the Don basin is excluded due to a limited sugarcane 

industry in this basin). Land (% ha) under best management practice (management that poses a low 

to moderate risk to water quality) for pesticides and nutrients has increased by 2% and for 

sediments by 1% since the 2015 report card (Figure 4).  

 

Figure 4. Land in the sugarcane industry under best practice management for nutrients (), sediments (⚫) and 
pesticides () in the 2016 report card compared to 2014 and 2015 report cards.  

5.1.2. Horticulture 
The stewardship results for the horticulture industry for the 2016 report card are results from the 

Don basin only, due to a limited horticulture industry across the other basins in the Region. Land (% 

ha) under best management practice has not changed for any of the areas of management since the 

2014 report card (Figure 5). 
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Figure 5. Land in the horticulture industry under best practice management for nutrients (), sediments (⚫), pesticides 
() and irrigation (◆) in the 2016 report card compared to 2014 and 2015 report cards.  

5.1.3. Grazing 
The management practice levels within the grazing industry are for the three main erosion pathways 

(pastures/hillslopes, streambanks and gullies) across the five basins in the Region. In the 2016 report 

card, there was no increase in the area (% ha) under best management practice for these erosion 

pathways since the 2015 report card (Figure 6). 

 

Figure 6. Land in the grazing industry under best practice management for erosion streambank (), pastures (⚫) and 
gully () erosion pathways in the 2016 report card compared to 2014 and 2015 report cards.  
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Confidence associated with agricultural stewardship reporting is presented in Table 35. This reflects 

the representativeness of the results, which only report management improvement reported 

through the Australian Government’s Reef Programme. 

Table 35. Confidence associated with agricultural stewardship results in the Mackay-Whitsunday 2016 report card. 
Confidence criteria are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are 
additive across weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which 
indicates final confidence level. 

Indicator category 

Maturity of 
methodology 

(x0.36) 
Validation 

(x0.71) 

Representative-
ness 
(x2) 

Directness 
(x0.71) 

Measured 
error 

(x0.71) Final Rank 

Horticulture 1 2 2 2 1 7.9 2 

Grazing 1 2 2 2 1 7.9 2 

Sugarcane 1 2 2 2 1 7.9 2 

Agricultural stewardship 7.9 2 

 

5.2. Non-agricultural stewardship 
A full review of the methodologies and scoring of non-agricultural stewardship has been undertaken 

since the 2015 report card however, this was not available in time for inclusion in the 2016 report 

card. This year’s non-agricultural stewardship results therefore are based on the same approach 

used in the 2014 and 2015 report cards. 

5.2.1. Heavy industry 
The stewardship results were generated from five companies across the sugar milling, meat 

processing and coal handling industries. Compliance data from the Queensland Department of 

Environment and Heritage Protection (DEHP) and a range of relevant studies and publications were 

also utilised, including annual reports of companies and industry bodies. A response rate of 67% was 

achieved from the companies and agencies invited to provide information to inform the assessment.  

The overall result for heavy industry stewardship in the Mackay-Whitsunday Region was effective 

(Figure 7) for the 2016 report card (2016-17 financial year). This is the same result as was achieved in 

the 2014 and 2015 report cards.  
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Figure 7. Result of the stewardship assessment for the 2016 report card in the heavy industry sector. 

Only the development activity group scored in the very effective range for all management themes 

(Table 36). 

Table 36. Breakdown of heavy industry stewardship ratings for the 2016 report card. 

Activity group Management theme 
Planning Implementation Outcome 

Administration 3.3 (effective) 3.6 (effective) 3.4 (effective) 
Operations 3.8 (very effective) 3.4 (effective) 3.8 (very effective) 
Development 3.8 (very effective) 4.0 (very effective) 4.0 (very effective) 
Average score 3.6 (effective) 3.6 (effective) 3.7 (effective) 
Scale: >3.75 very effective, 3.00 – 3.75 effective, 2.00 – 2.99 partially effective, <2.00 ineffective  

5.2.2. Ports 
One port authority (North Queensland Bulk Ports Corporation; NQBP) operates the Ports of Abbot 

Point, Mackay and Hay Point within the Mackay-Whitsunday Region. The Region’s ports account for 

approximately 50 per cent of Queensland’s total export sea trade. There is a high level of community 

engagement on environmental issues with significant contributions towards environmental 

initiatives from port bodies. There was no capital or maintenance dredging activity during the 

reporting period. Results for port stewardship in the Mackay-Whitsunday Region were in the very 

effective range (Figure 8) for the 2016 report card (2016-17 financial year). This is an improvement 

from good results achieved in the 2014 and 2015 report cards. 
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Figure 8. Result of the stewardship assessment for the 2016 report card in the ports sector. 

This was consistent across all management themes and activity (Table 37). Eleven of the 12 

stewardship scores were in the very effective range, with shipping implementation assessed as 

effective. 

Table 37. Breakdown of ports industry stewardship ratings for the 2016 report card. 

Activity group Management theme 
Planning Implementation Outcome 

Administration 3.8 (very effective) 4.0 (very effective) 4.0 (very effective) 
Operations 4.0 (very effective) 4.0 (very effective) 4.0 (very effective) 
Development 4.0 (very effective) 4.0 (very effective) 4.0 (very effective) 
Shipping 3.8 (very effective) 3.5 (effective) 4.0 (very effective) 
Average score 3.9 (very effective) 3.9 (very effective) 4.0 (very effective) 
Scale: >3.75 very effective, 3.00 – 3.75 effective, 2.00 – 2.99 partially effective, <2.00 ineffective  

5.2.3. Urban 
The urban stewardship results were generated from a range of information sources, including 

surveys completed by companies involved in urban development, commercial airport facilities, local 

governments, compliance data from the DEHP and a range of relevant studies and publications (e.g. 

Council annual reports). A response rate of 75% was achieved from the companies and agencies 

invited to provide information to inform the assessment. The overall result for urban stewardship in 

the Mackay-Whitsunday Region was effective (Figure 9) for the 2016 report card (2016-17 financial 

year). This is an improvement on the result achieved in the 2015 report card, where the overall 

result was partially effective. 

 

Figure 9. Result of the stewardship assessment for the 2016 report card in the urban sector. 

The effective result was consistent across the planning, implementation and outcome management 

themes (Table 38). The operations and development activity groups were also effective or highly 

effective, with administration assessed as partially effective overall.  
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Table 38. Breakdown of urban industry stewardship ratings for the 2016 report card. 

Activity group Management theme 

Planning Implementation Outcome 

Administration 3.0 (effective) 2.9 (partially effective) 2.8 (partially effective) 

Operations 3.2 (effective) 4.0 (highly effective) 3.4 (effective) 

Development 3.4 (effective) 3.2 (effective) 3.0 (effective) 

Average score 3.2 (effective) 3.4 (effective) 3.1 (effective) 

Scale: >3.75 very effective, 3.00 – 3.75 effective, 2.00 – 2.99 partially effective, <2.00 ineffective  

5.2.4. Tourism 
The Mackay-Whitsunday Region is a hub for tourism operations, with approximately 45 per cent of 

tourists visiting the Great Barrier Reef participating in activities in the Region. The commercial 

marine tourism industry of the Region is comprised of a number of operations and activities, 

including reef cruises and boat tours, organised diving and snorkelling, boat charters, air charters 

and water-based sports. The industry is closely regulated, primarily in relation to access and 

operations within the Marine Park and National Park islands. 

The stewardship results were generated from the survey responses of 10 tour companies, liaison 

with industry representative bodies, information provided by Ecotourism Australia and a range of 

relevant studies and publications. The overall result for tourism stewardship in the Mackay-

Whitsunday Region was effective for the 2016 report card (2016-17 financial year). This is the same 

result as was achieved in the 2014 and 2015 report cards. 

 

 

Figure 10. Result of the stewardship assessment for the 2016 report card in the tourism sector. 

The Implementation management theme and Operations activity group were both assessed as very 

effective. This reflects the strong links of tourism operators and representative bodies with 

regulatory agencies and high levels of third party accreditation obtained by operators. 
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Table 39. Breakdown of tourism sector stewardship ratings for the 2016 report card. 

Activity group Management theme 

Planning Implementation Outcome 

Administration 3.6 (effective) 3.6 (effective) 3.3 (effective) 

Operations 3.5 (effective) 3.9 (very effective) 3.9 (very effective) 

Development 3.4 (effective) 3.9 (very effective) 3.7 (effective) 

Average score 3.5 (effective) 3.8 (very effective) 3.6 (effective) 

Scale: >3.75 very effective, 3.00 – 3.75 effective, 2.00 – 2.99 partially effective, <2.00 ineffective  

5.2.5. Aquaculture 
The aquaculture industry in the Mackay-Whitsunday Region is comprised of a small number of 

prawn, barramundi and red-claw crayfish farms. The industry is highly regulated, primarily in relation 

to wastewater discharges and the management of biosecurity issues such as disease. The 

stewardship results were generated from four companies and liaison with three representative 

bodies in the prawn, barramundi and red claw crayfish farming industries. Compliance data from the 

Queensland Department of Agriculture and Fisheries, the DEHP and a range of relevant studies and 

publications were also utilised (e.g. research from CSIRO and publications from industry 

representative bodies). A response rate of 86% was achieved from the companies and agencies 

invited to provide information to inform the assessment. The overall result for aquaculture 

stewardship in the Mackay-Whitsunday Region was very effective (Figure 11) for the 2016 report 

card (2016-17 financial year). This is the same result as was achieved in the 2014 and 2015 report 

cards. 

 

Figure 11. Result of the stewardship assessment for the 2016 report card in the aquaculture sector. 

This was consistent across the administration, development and operations activity groups (Table 

40). Seven of the nine scores were in the very effective range. The stewardship activities of the 

aquaculture industry were assessed to be above and beyond those of comparable industries where 

discharges to the environment occur.  
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Table 40. Breakdown of aquaculture sector stewardship ratings for the 2016 report card. 

Activity group Management theme 

Planning Implementation Outcome 

Administration 3.6 (effective) 3.8 (very effective) 3.7 (effective) 

Operations 3.8 (very effective) 4.0 (very effective) 4.0 (very effective) 

Development 4.0 (very effective) 4.0 (very effective) 3.8 (very effective) 

Average score 3.8 (very effective) 3.9 (very effective) 3.8 (very effective) 

Scale: >3.75 very effective, 3.00 – 3.75 effective, 2.00 – 2.99 partially effective, <2.00 ineffective  

Confidence in non-agricultural stewardship scores are shown in Table 34. The assessment relies 

heavily on self-assessment via questionnaires and is in its early stages of development. A review of 

the assessment process is underway.  

Table 41. Confidence associated with non-agricultural stewardship results in the Mackay-Whitsunday 2016 report card. 
Confidence criteria are scored 1-3 and then weighted by the value identified in parenthesis. Final scores (4.5 – 13.5) are 
additive across weighted confidence criteria. Final scores correspond to a rank from 1-5 (very low – very high), which 
indicates final confidence level. 

Indicator category 

Maturity of 
methodology 

(x0.36) 
Validation 

(x0.71) 

Representat-
iveness 

(x2) 
Directness 

(x0.71) 

Measured 
error 

(x0.71) Final Rank 

Ports 1 2 3 1 1 9.2 3 

Tourism 1 2 3 1 1 9.2 3 

Urban 1 2 3 1 1 9.2 3 

Heavy industry 1 2 3 1 1 9.2 3 

Aquaculture 1 2 3 1 1 9.2 3 

Non-agricultural stewardship 9.2 3 
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Appendix A: Freshwater basins  

Boxplots of monthly medians are presented for DIN, TSS and FRP indicators for freshwater basins. 

Locations of monitoring sites in freshwater basins are also presented. 

 

 

Figure AA 1. Box and whiskers plot (box 20th, 50th and 80th percentiles, whiskers the minimum and maximum monthly 
values) of monthly median concentrations of DIN in the Mackay-Whitsunday freshwater basins for 2015-16, with scaling 
factors (SF) and guideline values (GV) for each basin.  
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Figure AA 2. Box and whiskers plot (box 20th, 50th and 80th percentiles, whiskers the minimum and maximum monthly 
values) of monthly median concentrations of TSS in the Mackay-Whitsunday freshwater basins for 2015-16, with scaling 
factors (SF) and guideline values (GV) for each basin.  
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Figure AA 3. Box and whiskers plot (box 20th, 50th and 80th percentiles, whiskers the minimum and maximum monthly 
values) of monthly median concentrations of FRP in the Mackay-Whitsunday freshwater basins for 2015-16, with scaling 
factors (SF) and guideline values (GV) for each basin.  
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Figure AA 4. Basin water quality monitoring sites in the Mackay-Whitsunday Region for the 2016 report card.  
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Appendix B: Estuaries 

Boxplots of monthly medians are presented for chl-a, DIN, FRP, DO and turbidity indicators for 

estuaries. Locations of monitoring sites in each estuary are also presented. 

 

 

Figure AB 1. Box and whiskers plot (box showing 20th, 50th and 80th percentiles) of monthly median concentrations of 
chlorophyll-a in the Mackay-Whitsunday estuaries for 2015-16, with scaling factors (SF) and guideline values (GV) for 
relevant estuaries. Following estuary names are the calculated indicator scores. 
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Figure AB 2. Box and whiskers plot (box showing 20th, 50th and 80th percentiles) of monthly median concentrations of 
DIN in the Mackay-Whitsunday estuaries for 2015-16, with scaling factors (SF) and guideline values (GV) for relevant 
estuaries. Following estuary names are the calculated indicator scores. 
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Figure AB 3. Box and whiskers plot (box showing 20th, 50th and 80th percentiles) of monthly median concentrations of 
FRP in the Mackay-Whitsunday estuaries for 2015-16, with scaling factors (SF) and guideline values (GV) for relevant 
estuaries. Following estuary names are the calculated indicator scores. 

 

Figure AB 4. Box and whiskers plot (box showing 20th, 50th and 80th percentiles) of monthly median concentrations of DO 
in the Mackay-Whitsunday estuaries for 2015-16, with scaling factors (SF) and guideline values (GV) for relevant 
estuaries. Following estuary names are the calculated indicator scores. 
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Figure AB 5. Box and whiskers plot (box showing 20th, 50th and 80th percentiles) of monthly median concentrations of 
turbidity in the Mackay-Whitsunday estuaries for 2015-16, with scaling factors (SF) and guideline values (GV) for 
relevant estuaries (no guidelines for Sandy, Plane, Rocky Dam or Carmila, so no score calculated). Following estuary 
names are the calculated indicator scores where relevant. 
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Figure AB 6. Estuary water quality monitoring sites in the Mackay-Whitsunday Region for the 2016 report card.
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Appendix C: Marine environment 

The scores presented below are inshore zone site scores for the Mackay-Whitsunday 2016 report 

card. In some cases, these scores are compared with revised scores, back-calculated after 

incorporating the changes to methodology and scoring used in the 2016 report card.  

Boxplots are presented for turbidity and summary statistics are tabulated for other indicators for 

MMP sites. For Ports sites only sample size, means or medians are presented due to data sharing 

restrictions. For the Northern inshore zone, summary statistics are not presented for other 

indicators due to insufficient sample size.  

Locations of monitoring sites for inshore marine zones are also presented. 

Table AC 1. 2015-16 indicator scores for Northern inshore marine sites (Abbot Point Program). *NB these indicator 
scores are based on only one sample taken in May 2016. 

Site 

Nutrients Chl-a Water clarity 

PN PP NOx* Chl-a* TSS* Turbidity Secchi 

Amb1     0.58 1 -0.58 -1   

Amb 2     0 1 0 -0.59   

Amb 3     0.58 0.85 1 -0.57   

Amb 4a     0.58 0.58 -0.58 -0.17   

Amb 5     -0.74 0   -1   

Amb 6     1 1 0 -1   

Scoring range: Very Poor = <-0.66 to -1 | Poor = <-0.33 to -0.66 | Moderate = <0 to -0.33 |  Good = 0 to 0.5 |  
Very Good = >0.5 to 1 |  No score/data gap 

Table AC 2. 2015-16 indicator category scores for Northern inshore marine sites (Abbot Point Program) compared to 
indicator category scores for the Northern inshore marine zone in 2015 and 2014 report cards. Scores from previous 
report cards have been back-calculated to incorporate turbidity data and updated guideline values (where relevant). 

Site Nutrients* Chl-a** Water clarity**  

Amb1   1 -0.79 

Amb 2   1 -0.30 

Amb 3   0.85 0.22 

Amb 4a   0.58 -0.38 

Amb 5   0.00   

Amb 6   1 -0.50 

Northern 2016   0.74 -0.35 

    

Northern 2015       

Northern 2014 -0.96^ -0.95 -0.11 

*There must be data for ≥50% of indicators, according to the rules for minimum information for aggregating indicators into 

indicator categories. Thus, with no data for PN or PP a nutrients score cannot be calculated.  

** As indicated in Table AC 1 scores for chl-a and TSS are based on only one sample taken in May 2016. 
^For the 2014 pilot report card only, the indicator score for NOx was used on its own for the nutrients score. 

Scoring range: Very Poor = <-0.66 to -1 | Poor = <-0.33 to -0.66 | Moderate = <0 to -0.33 |  Good = 0 to 0.5 |  
Very Good = >0.5 to 1 |  No score/data gap 
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Table AC 3. Medians and guidelines for turbidity in the Northern inshore marine sites from July 2015 to June 2016. 
Presented alongside the sample size (n) and medians are guideline values, including the statistic that was compared to 
the guideline and the direction of guideline failure (H: higher or L: lower).  

   Guidelines 

Site n* Median (NTU) Direction of failure Comparison 
Guideline value 

(NTU) 

AMB1 149 2.69 H median 1 

AMB2 227 1.51 H median 1 

AMB3 173 1.48 H median 1 

AMB4 205 1.13 H median 1 

AMB5 186 2.35 H median 1 

AMB6 104 2.44 H median 1 

*While turbidity loggers were deployed for the entire 2015/2016 reporting period (365 days), sample size is based on daily 

averages from validated data recovered from this period. On page 9 of their report, Vision Environment (2016) describes 

data recovery from loggers that recorded turbidity: “During the first two deployment periods (October 2015 to May 2016), 

biofouling of individual probes resulted in low validated data retention rates, despite the use of antifouling paint and 

copper cages. Accordingly, logger deployments from May 2016 onwards incorporated additional antifouling measures, 

including wrapping individual probes with copper tape and copper mesh (sparing sensor), and replacing the DS5X wiper 

with a more robust external wiper. Validated recovery rates after May 2016 improved greatly, although fouling still 

remained problematic in the warmer months.”  
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Table AC 4. 2015-16 indicator scores for Whitsunday inshore marine sites (Marine Monitoring Program). 

Site 

Nutrients Chl-a Water clarity 

PN PP NOx Chl-a TSS Turbidity Secchi 

Double Cone Island -1 -0.22 0.35 0.34 0.38 0.11 -0.82 

Pine Island -1 -0.27 -0.28 -0.38 0.45 -0.99 -0.74 

Seaforth Island -1 -0.45 -1 -0.32 -0.40 -0.41 -1 

Scoring range: Very Poor = <-0.66 to -1 | Poor = <-0.33 to -0.66 | Moderate = <0 to -0.33 |  Good = 0 to 0.5 |  
Very Good = >0.5 to 1 |  No score/data gap 

Table AC 5. 2015-16 indicator category scores for Whitsunday inshore marine sites (Marine Monitoring Program) 
compared to indicator category scores for the Whitsunday inshore marine zone in 2015 and 2014 report cards. Scores 
from previous report cards have been back-calculated to incorporate turbidity data and updated guideline values (where 
relevant). 

Site Nutrients Chl-a Water clarity  

Double Cone Island -0.29 0.34 -0.11 

Pine Island -0.52 -0.38 -0.43 

Seaforth Island -0.82 -0.32 -0.61 

Whitsunday 2016 -0.54 -0.12 -0.38 

    

Whitsunday 2015 -0.48 -0.20 -0.23 

Whitsunday 2014 -0.88 -1.00 -0.88 

Scoring range: Very Poor = <-0.66 to -1 | Poor = <-0.33 to -0.66 | Moderate = <0 to -0.33 |  Good = 0 to 0.5 |  
Very Good = >0.5 to 1 |  No score/data gap 
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Table AC 6. Summary statistics for water quality indicators in the Whitsunday inshore marine sites from July 2015 to June 2016. Presented alongside statistics are guideline 
values, including the statistic that was compared to the guideline (where three values are listed, the median is compared) and the direction of guideline failure (H: higher or 
L: lower). 

         Guidelines 

Site Indicator n Mean Minimum 25th %tile Median 75th %tile Maximum 
Direction 
of failure Comparison Guideline value 

Seaforth PP 6 3.32 2.47 2.68 3.27 3.88 4.46 H median 1.8-2.4-2.8 

 PN 6 32.57 24.59 27.22 33.47 37.18 39.34 H median 12-13-15 

 Nox 6 1.89 0.50 0.70 2.01 2.88 3.32 H median 0-1-2 

 TSS 6 1.70 0.81 0.97 1.85 2.23 2.57 H median 0.9-1.4-2.3 

 Chl-a 6 0.53 0.27 0.37 0.45 0.67 1.06 H median 0.25-0.36-0.54 

 Secchi 6 4.75 3.00 3.75 4.75 6.00 6.00 L median 10 

Pine Island PP 6 4.68 3.41 3.63 4.39 5.26 7.78 H median 1.8-2.4-2.8 

 PN 6 43.98 24.81 33.15 44.72 55.76 59.06 H median 12-13-15 

 Nox 6 1.85 0.28 0.47 1.22 2.99 5.76 H median 0-1-2 

 TSS 6 2.37 0.89 1.01 2.23 3.80 4.12 H median 0.9-1.4-2.3 

 Chl-a 6 0.60 0.45 0.45 0.61 0.70 0.81 H median 0.25-0.36-0.54 

 Secchi 6 3.83 2.50 2.50 4.00 5.00 5.00 L median 10 

Double cone PP 6 3.02 1.90 2.22 2.80 4.07 4.31 H median 1.8-2.4-2.8 

 PN 6 41.13 18.41 25.39 36.27 52.65 86.89 H median 12-13-15 

 Nox 6 0.89 0.28 0.36 0.78 1.27 2.11 H median 0-1-2 

 TSS 6 1.12 0.35 0.60 1.07 1.57 2.18 H median 0.9-1.4-2.3 

 Chl-a 6 0.34 0.22 0.26 0.29 0.46 0.59 H median 0.25-0.36-0.54 

 Secchi 6 5.67 4.00 4.00 5.75 6.63 8.50 L median 10 
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Figure AC 1. Box and whiskers plot (box first, second and third quartiles, whiskers the interquartile range x1.5) of daily 
turbidity concentrations at sites in the Whitsunday inshore zone for 2015-16. Guideline value (gv) accompanies site 
names on x axis. The middle of the three values is compared to the annual median. Where relevant maximum outliers 
are also pictured per site. 
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Table AC 7. 2015-16 indicator scores for Central inshore marine sites (Hay Point Ports Program and Marine Monitoring 
Program). For two sites guideline values for turbidity were scored for the wet (Nov-Apr) and dry (May-Oct) season; the 
average of these scores is used for the turbidity score in the water clarity index.  

Site 

Nutrients Chl-a Water clarity Turbidity 

PN PP NOx Chl-a TSS Secchi Turbidity Wet Dry 

AMB1 -0.79 0.49   -0.31 -0.49   -1     

AMB2 -0.8 -0.11   -0.35 -0.94   0.31 1 -0.38 

AMB3B -0.61 0.37   -0.47 0.15   0.93     

AMB5 -1 -0.48   -0.99 -0.5   0.41 0.81 0.01 

AMB6 -1 -0.29   -1 -1         

AMB8 -0.66 -0.49   -1 -0.51   -0.31     

AMB10 -1 -1   -0.94 -0.43   -0.93     

AMB11     0.62 0.56           

AMB12 0.71 1 -1 0.05 -0.88   0.42     

Repulse Islands dive mooring -1 -0.87 1 -0.77 -0.67 -1 -1     

O’Connell River mouth      1 1 1 1       

Scoring range: Very Poor = <-0.66 to -1 | Poor = <-0.33 to -0.66 | Moderate = <0 to -0.33 |  Good = 0 to 0.5 |  
Very Good = >0.5 to 1 |  No score/data gap 

 

Table AC 8. 2015-16 indicator category scores for Central inshore marine sites (Hay Point Ports Program and Marine 
Monitoring Program) compared to indicator category scores for the Central inshore marine zone in 2015 and 2014 report 
cards. Scores from previous report cards have been back-calculated to incorporate turbidity data and updated guideline 
values (where relevant). 

Site Nutrients Chl-a Water clarity 

AMB1 -0.15 -0.31 -0.74 

AMB2 -0.46 -0.35 -0.32 

AMB3B -0.12 -0.47 0.54 

AMB5 -0.74 -0.99 -0.05 

AMB6 -0.64 -1.00   

AMB8 -0.57 -1.00 -0.41 

AMB10 -1.00 -0.94   

AMB11   0.56   

AMB12 0.24 0.05 -0.23 

Repulse Islands dive mooring -0.29 -0.77 -0.89 

O’Connell River mouth (median)   1.00 1.00 

Central 2016 -0.41 -0.38 -0.14 

    

Central 2015 0.10 -0.15 -0.47 

Central 2014    
Scoring range: Very Poor = <-0.66 to -1 | Poor = <-0.33 to -0.66 | Moderate = <0 to -0.33 |  Good = 0 to 0.5 |  
Very Good = >0.5 to 1 | No score/data gap  
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Table AC 9. Summary statistics for water quality indicators in the Central inshore marine sites from July 2015 to June 2016. Presented alongside statistics are guideline values 
(annual, or wet season (W) and dry season (D)), including the statistic that was compared to the guideline (where three values are listed, the median is compared) and the 
direction of guideline failure (H: higher or L: lower).  

  
       Guidelines 

Site Indicator n Mean Minimum 25th %tile Median 75th %tile Maximum 
Direction 
of failure Comparison Guideline value 

O'Connell 
River 
mouth 

PP (µg/L) 6 4.92 3.06 3.20 4.79 5.95 8.54    

PN (µg/L) 6 46.28 20.60 29.67 42.46 62.32 84.55    

NOx (µg/L) 6 0.41 0.28 0.28 0.32 0.56 0.80 H median 2-4-10 

TSS (mg/L) 6 1.07 0.19 0.50 1.02 1.65 2.10    

Chl-a (µg/L) 6 0.43 0.14 0.23 0.39 0.69 0.76 H median 0.8-1.3-2 

Secchi (m) 6 4.92 2.00 2.75 5.25 6.50 8.00 L median  

Repulse 
Islands 
dive 
mooring 

PP (µg/L) 6 4.68 3.41 3.63 4.39 5.26 7.78 H median 1.8-2.4-2.8 

PN (µg/L) 6 43.98 24.81 33.15 44.72 55.76 59.06 H median 12-13-15 

NOx (µg/L) 6 2.22 0.28 0.28 0.48 5.24 7.23 H median 0-1-2 

TSS (mg/L) 6 2.37 0.89 1.01 2.23 3.80 4.12 H median 0.9-1.4-2.3 

Chl-a (µg/L) 6 0.60 0.45 0.45 0.61 0.70 0.81 H median 0.25-0.36-0.54 

Secchi (m) 6 3.83 2.50 2.50 4.00 5.00 5.00 L median 10 

AMB1 PP (µg/L) 7 1.99      H mean <2.8 
 PN (µg/L) 7 34.51      H mean <20 
 NOx (µg/L)  

 
        

 TSS (mg/L) 2 2.80      H mean <2.0 
 Chl-a (µg/L) 7 0.56      H mean <0.45 
 Secchi (m)  

 
     L mean >10 

 Turb (NTU) 322       2.84     H median <1 

AMB2 PP (µg/L) 7 3.02      H mean <2.8 
 PN (µg/L) 7 34.90      H mean <20 
 NOx (µg/L)  

   
 

  
   

 TSS (mg/L) 2 3.85 
  

 
  

H mean <2.0 
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       Guidelines 

Site Indicator n Mean Minimum 25th %tile Median 75th %tile Maximum 
Direction 
of failure Comparison Guideline value 

 Chl-a (µg/L) 7 0.57      H mean <0.45 
 Secchi (m)  

    
  L mean >10 

 Turb (NTU) 298       3.41     H median 
D1-2-8 

W5-12-33 

AMB3B PP (µg/L) 7 2.16      H mean <2.8 
 PN (µg/L) 7 30.57      H mean <20 
 NOx (µg/L)  

 
        

 TSS (mg/L) 2 1.80      H mean <2.0 
 Chl-a (µg/L) 7 0.62      H mean <0.45 
 Secchi (m)  

 
     L mean >10 

 Turb (NTU) 251       0.52     H median <1 

AMB5 PP (µg/L) 7 3.91      H mean <2.8 
 PN (µg/L) 7 111.60      H mean <20 
 NOx (µg/L)  

 
        

 TSS (mg/L) 2 2.84      H mean <2.0 
 Chl-a (µg/L) 7 0.90      H mean <0.45 
 Secchi (m)  

 
     L mean >10 

 Turb (NTU) 363       3.26     H median 
D1-2-8 

W5-12-33 

AMB6 PP (µg/L) 7 3.41      H mean <2.8 
 PN (µg/L) 7 41.98      H mean <20 
 NOx (µg/L)  

 
        

 TSS (mg/L) 2 6.25      H mean <2.0 
 Chl-a (µg/L) 7 1.14      H mean <0.45 
 Secchi (m)  

 
     L mean >10 

AMB8 PP (µg/L) 7 3.92      H mean <2.8 
 PN (µg/L) 7 31.56      H mean <20 
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       Guidelines 

Site Indicator n Mean Minimum 25th %tile Median 75th %tile Maximum 
Direction 
of failure Comparison Guideline value 

 NOx (µg/L) 2 1.25         

 TSS (mg/L) 2 2.85      H mean <2.0 
 Chl-a (µg/L) 7 1.29      H mean <0.45 
 Secchi (m)  

      
L mean >10 

 Turb (NTU) 328       1.24     H median <1 

AMB10 PP (µg/L) 7 6.52      H mean <2.8 
 PN (µg/L) 7 75.70      H mean <20 
 NOx (µg/L)  

 
        

 TSS (mg/L) 2 2.70      H mean <2.0 
 Chl-a (µg/L) 7 0.86      H mean <0.45 
 Secchi (m)  

 
  

 
  L mean >10 

 Turb (NTU) 353       1.9     H median <1 

AMB11 PP (µg/L)  
 

  
 

     

 PN (µg/L)  
 

  
 

     

 NOx (µg/L) 2    5.75   H median <10 
 TSS (mg/L)     

 
     

 Chl-a (µg/L) 7    1.61   H median <2.0 
 Secchi (m)     

 
  L median >1 

AMB12 PP (µg/L) 7    1.00   H median 1.6-2.1-3 
 PN (µg/L) 7    11.00   H median 14-18-24 
 NOx (µg/L)     

 
  H median 0-0-1 

 TSS (mg/L) 2    2.95   H median 1.1-1.6-2.4 
 Chl-a (µg/L) 7 0.44   

 
  H mean ≤0.45 

 Secchi (m)  
 

  
 

  L mean 10 

 Turb (NTU) 244 3.02     0.75     H median <1 
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Figure AC 2. Box and whiskers plot (box: first, second and third quartiles, whiskers: interquartile range x1.5) of daily turbidity 
concentrations for 2015-16, at the one MMP site that was included in water quality scores in the Central inshore zone. The 
guideline values (gv) accompany the site name on x axis. Medians are compared to the middle value guideline value. 
Maximum outliers are also pictured.  
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Figure AC 3. Inshore marine water quality monitoring sites in the Mackay-Whitsunday Region for the 2016 report card.
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Table AC 10. Coral indicator scores for 2015-16 in the Northern inshore marine sites (Abbot Point coral monitoring 
program). 

Zone Reef ID Depth Cover Macroalgae Juvenile Change Composition Coral index 

Northern N1 2 0.15 0.00 0.24   0.13 

N2 2 0.40 0.00 0.58   0.33 

N3 2 0.30 1.00 0.13   0.48 

N4 5 0.68 1.00 0.24   0.64 

N5 2 0.38 1.00 0.22   0.53 

N6 5 0.50 1.00 0.31   0.60 

Report card score: Moderate 0.40 0.67 0.29   0.45 

       

2015 Report card score: no data             

2014 Report card score: no data             

Scoring range: Very Poor = 0 to <0.21 | Poor = 0.21 to <0.41 | Moderate = 0.41 to <0.61 |  Good = 0.61 to <0.81 | 

 Very Good = 0.81 – 1 |  No score/data gap 

Table AC 11. Coral indicator scores for 2015-16 in the Whitsunday inshore marine sites (MMP coral monitoring program). 

Zone 
Reef 
ID Reef Depth Cover Macroalgae Juvenile Change Composition 

Coral 
index 

Whitsunday W1 Border 5 0.78 1.00 1.00 0.23 0.50 0.70 

W2 

Daydream 

2 0.66 1.00 0.72 0.62 0.50 0.70 

W3 5 0.60 1.00 1.00 0.46 0.50 0.71 

W4 

Dent 

2 0.90 1.00 0.37 0.60 1.00 0.77 

W5 5 0.74 0.95 0.49 0.65 0.50 0.66 

W6 
Double 
Cone 

2 1.00 1.00 0.47 0.71 1.00 0.84 

W7 5 1.00 1.00 0.27 0.49 0.50 0.65 

W8 Hayman 5 0.64 1.00 0.89 0.17 0.50 0.64 

W9 

Hook 

2 0.61 1.00 0.51 0.33 0.50 0.59 

W10 5 0.64 1.00 0.30 0.15 0.50 0.52 

W11 Langford 5 0.59 1.00 0.89 0.00 0.00 0.50 

W12 

Pine 

2 0.68 0.00 0.42 0.55 0.50 0.43 

W13 5 0.59 0.00 0.37 0.34 0.50 0.36 

W14 

Seaforth 

2 0.38 0.00 0.45 0.39 0.50 0.34 

W15 5 0.23 0.00 0.64 0.00 1.00 0.37 

W16 
Shute 
Harbour 

2 1.00 1.00 1.00 0.69 1.00 0.94 

W17 5 0.50 1.00 0.67 0.50 0.50 0.64 

2016 Report card score: Good  0.68 0.76 0.62 0.40 0.59 0.61 

        

2015 Report card score: Moderate 0.64 0.74 0.60 0.40 0.53 0.58 

2014 Report card score: Moderate 0.61 0.74 0.61 0.39 0.44 0.56 

Scoring range: Very Poor = 0 to <0.21 | Poor = 0.21 to <0.41 | Moderate = 0.41 to <0.61 |  Good = 0.61 to <0.81 | 

 Very Good = 0.81 – 1 |  No score/data gap   
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Table AC 12. Coral indicator scores for 2015-16 in the Central inshore marine sites (Hay Point coral monitoring program). 

Zone Reef ID Cover Macroalgae Juvenile Change Composition Coral index 

Central C1 0.58 0.00 0.03       

C2 0.44 0.00 0.18       

C3 0.41 0.00 0.27       

C4 0.35 0.00 0.12       

Report card score: Poor  0.44 0.00 0.15 0.64   0.31 

       

2015 Report card score: no score 0.42   0.39       

2014 Report card score: no data             

Scoring range: Very Poor = 0 to <0.21 | Poor = 0.21 to <0.41 | Moderate = 0.41 to <0.61 |  Good = 0.61 to <0.81 | 

 Very Good = 0.81 – 1 |  No score/data gap 

 

 

Table AC 13. Coral indicator scores for the offshore marine zone (Long Term Monitoring Program monitoring program) 
comparing indicator scores from 2014 and 2015 back-calculated to account for updated analysis approach. 

Year Cover Macroalgae Juvenile Change Coral index 

New methods 2016 

2016 32   95 42 57 

2015 34   87 38 53 

2014 32   68 33 44 

Old methods (2014 & 2015) 

2015 28 31 88   49 

2014 25 22 69   39 

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very 

Good = 81 – 100 |  No score/data gap |  Not applicable 
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Figure AC 4. Inshore marine coral monitoring sites in the Mackay-Whitsunday Region for the 2016 report card. 
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Figure AC 5. Offshore marine coral monitoring sites in the Mackay-Whitsunday Region for the 2016 report card. 
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Table AC 14. Results for seagrass indicators, based on 2015-16 data. Indicators are based on data collected from the Marine Monitoring Program (MMP) or the Queensland Ports Seagrass 
Monitoring Program (QPSMP) and black cells indicate an indicator does not contribute to a reporting zone. Seagrass Watch sites that contribute to the MMP are indicated (SW). NB site 
scores for QPSMP are determined from the lowest indicator score; for MMP site scores are an average of indicators. 

Zone 

Habitat Depth 
Location/
Meadow 

Meadow/s
ite 

MMP QPSMP Overall 
site/meadow 

score 
Overall 

zone score 
Abundance 

Reproductive 
effort 

Nutrient 
status 

Biomass Area 
Sp. 

Composition 

Northern Coastal 

Inshore 

Abbot 
Point 

API3       71 76 31 31 

42 

API5       85 91 6 6 

ABI7       80 80 63 63 

ABI8       90 99 26 26 

ABI9       93 94 44 44 

Deep 

ABD1       21   0 0 

ABD2       89   99 89 

ABD3       55   88 55 

ABD4       68   89 68 

Whitsunday 

Reef 

Intertidal 

Hydeaway 
Bay (SW) 

HB1 75           75 

42 

HB2 75           75 

Hamilton 
Is. 

HM1 0 0 3       1 

HM2 0 0 14       5 

Subtidal 
Tongue 
Bay 

TO1 25           25 

TO2 25           25 

Coastal Intertidal 
Pioneer 
Bay 

PI2 67           67 

PI3 67           67 

Central 

Coastal 

Intertidal 
Midge 
Point 

MP2 100 25 52       59 

50 

MP3 100 50 48       66 

Subtidal Newry Bay 
NB1 100           100 

NB2 25           25 

Estuarine Intertidal 
Sarina 
Inlet 

SI1 13 25 34       24 

SI2 13 25 40       26 

Coastal Deep Hay Point HPD1       50   100 50 

Southern                          

Scoring range: Very Poor = 0 to <21 | Poor = 21 to <41 | Moderate = 41 to <61 |  Good = 61 to <81 |  Very Good = 81 – 100 |  No score/data gap |  Not applicable 
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Figure AC 6. Inshore marine seagrass QPSMP and MMP monitoring sites in the Mackay-Whitsunday Region for the 2016 report card. 


