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Executive Summary 

Context 

The 2015 Gladstone Harbour Report Card reports on the Environmental health of 13 zones in and 

around Gladstone Harbour, and the overall environmental, social, cultural and economic health of 

the harbour. This report card covers the period 1 July 2014 to 30 June 2015. Indicators were scored 

on a scale from 0.00 to 1.00, and then graded according to the scheme shown in Figure 1. 

 
Figure 1:  Grading scheme used to convert scores to grades in the 2015 Gladstone Harbour Report 

Card. 

 

Overall component scores 

The overall component scores for the 2015 report card were: Environmental 0.59 (C), Social 0.64 (C), 

Cultural 0.65 (B) and Economic 0.77 (B) (Figure 2). 

 

Figure 2:  Overall scores for each of the four components of Gladstone Harbour health in the 2014ς

2015 year. 
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Environmental health  

For the Environmental component, water and sediment quality received a score of 0.90 (A), habitats 

0.30 (D) and connectivity 0.61 (C).  

 

Water and sediment quality 

For the water and sediment quality component, water quality received a score of 0.81 (B) and 

sediment quality a score of 0.98 (A).  

 

Water quality 

Water quality was relatively uniform across the harbour with all zones except Boat Creek receiving 

good overall scores (Table 1). While nutrients (nitrogen and phosphorus) received satisfactory to 

very poor scores, dissolved metals (aluminium, copper, lead, manganese, nickel and zinc) and 

physicochemical indicators (pH, turbidity) generally received good to very good scores (Table 1). The 

reasons for nutrient levels generally exceeding guidelines are unclear and require further 

investigation. Five measures of water quality can be compared between 2014 and 2015: scores for 

turbidity, nitrogen, phosphorus and aluminium improved, whereas the score for copper declined. 

Table 1: Water quality indicator scores for Gladstone Harbour zones in the 2014-15. 

Water quality Physicochemical Nutrients Dissolved 
metals 

Overall 

1. The Narrows 0.81 0.48 0.95 0.82 

2. Graham Creek 0.88 0.58 0.95 0.86 

3. Western Basin 0.85 0.44 0.94 0.82 

4. Boat Creek 0.69 0.23 0.86 0.69 

5. Inner Harbour 0.92 0.60 0.95 0.88 

6. Calliope Estuary 0.97 0.49 0.89 0.88 

7. Auckland Inlet 0.71 0.45 0.94 0.77 

8. Mid Harbour 0.76 0.55 0.92 0.80 

9. South Trees Inlet 0.89 0.42 0.95 0.85 

10. Boyne Estuary 0.68 0.11 0.93 0.70 

11. Outer Harbour 0.80 0.59 0.95 0.84 

12. Colosseum Inlet 0.78 0.32 0.95 0.78 

13. Rodds Bay 0.78 0.45 0.93 0.80 
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Sediment quality 

Sediment quality scores were uniformly very good across all zones of Gladstone Harbour due to low 

levels of metals (cadmium, copper, lead, nickel and zinc) and total polycyclic aromatic hydrocarbons 

(Total PAHs) (Table 2).  

Table 2: Sediment quality indicator scores for Gladstone Harbour zones in 2014-15. 

Sediment quality Metals and 
metalloids 

Total PAH Overall 

1. The Narrows 0.87 1.00 0.94 

2. Graham Creek 0.96 1.00 0.98 

3. Western Basin 0.98 1.00 0.99 

4. Boat Creek 0.92 1.00 0.96 

5. Inner Harbour 0.95 1.00 0.98 

6. Calliope Estuary 0.97 1.00 0.98 

7. Auckland Inlet 0.91 1.00 0.95 

8. Mid Harbour 0.97 1.00 0.99 

9. South Trees Inlet 0.94 1.00 0.97 

10. Boyne Estuary 0.99 1.00 1.00 

11. Outer Harbour 0.92 1.00 0.96 

12. Colosseum Inlet 1.00 1.00 1.00 

13. Rodds Bay 0.96 1.00 0.98 

 

Habitats  

The overall score for habitats was poor (0.30, D), with seagrass having a poor score of 0.43 (D) and 

coral a very poor score of 0.18 (E). Flooding in 2011 and 2013 reduced the salinity of harbour waters, 

and increased turbidity and nutrient loads; these conditions would have had adverse impacts on the 

ƘŀǊōƻǳǊΩǎ ǎŜŀƎǊŀǎǎ ŀƴŘ ŎƻǊŀƭǎΦ Lǘ ƛǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǊŜƭŀǘƛǾŜ extent to which those and other 

factors contributed to the poor habitat condition in the harbour. 

Seagrass 

Three seagrass sub-indicators: biomass, area and species composition were assessed in six reporting 

zones. Unlike other indicators in the report card, the scores for seagrass meadows were based on 

the lowest score for those sub-indicators rather than the average score. This was because if any one 

of those three sub-indicators was in a poor condition, then irrespective of the other two sub-

indicators scores, the overall health of the seagrass meadow was still poor. 

Three zones received satisfactory scores: Western Basin (0.51), Mid Harbour (0.56) and South Trees 

Inlet (0.52). Two zones, Inner Harbour (0.41) and Rodds Bay (0.45), received poor scores and one 

zone; The Narrows (0.15), received a very poor score (Table 3). These poor scores mainly resulted 

from low scores for biomass and meadow area. 
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Table 3:   Scores for seagrass indicators (biomass, area and species composition), and overall 

meadow, zone and harbour scores for the 2014ς15 reporting year.  

Zone Meadow Biomass Area 
Species 

composition 

Overall 

meadow 

score 

Overall 

score 

1. The Narrows 21 0.15 0.74 0.62 0.15 0.15 

3. Western Basin 

4 0.85 0.42 0.85 0.42 

0.51 

5 0.53 0.41 0.66 0.41 

6 0.67 0.83 0.67 0.67 

7 0.53 0.68 1.00 0.53 

8 0.66 0.60 0.35 0.35 

52-57 0.67 0.94 0.88 0.67 

5. Inner Harbour 58 0.41 0.96 0.75 0.41 0.41 

8. Mid Harbour 
43 0.58 0.69 0.85 0.58 

0.56 
48 0.58 0.54 0.61 0.54 

9. South Trees Inlet 60 0.52 0.96 1.00 0.52 0.52 

13. Rodds Bay 

94 0.42 0.92 0.84 0.42 

0.45 96 0.38 0.71 0.56 0.38 

104 0.55 0.96 0.68 0.55 

Harbour score  0.43 

 

Corals 

Three coral sub-indicators, coral cover, macroalgal cover and density of juvenile corals, were 

assessed at four reefs in the Mid Harbour and two reefs in the Outer Harbour (Table 4). Both the Mid 

Harbour and Outer Harbour zones received very poor scores for coral health of 0.23 (E) and 0.13 (E) 

respectively. This was due to very low coral cover, very high macroalgal cover and the low density of 

juvenile corals at most reefs. 

Table 4: Coral indicator scores for the two surveyed harbour zones, and overall zone and harbour 

scores. 

Zone Coral cover Macroalgal cover Juvenile density Overall score 

8. Mid Harbour 0.08 0.37 0.23 0.23 

11. Outer Harbour 0.05 0.00 0.33 0.13 

Harbour score  0.18 

 

Connectivity 

The overall connectivity score in the 2014ς15 reporting year was 0.61 (C). This score was derived 

from modelled data for three connectivity indicators: flushing rate (water exchange through the 

harbour), contaminant connectivity (potential movement of contaminants from discharge points to 

other zones of the harbour) and ecological connectivity (potential for larvae to move between 

spawning and nursery habitats within the harbour). Flushing rate and contaminant connectivity 

received similar scores, flushing rate 0.77 (B) and contaminant connectivity 0.78 (B), whereas 

ecological connectivity received a poor score of 0.29 (D) (Table 5).  
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Table 5: Connectivity scores for each zone and harbour-wide averages for 2014ς15. 

Zone Flushing Rate Ecological 
connectivity 

Contaminant 
connectivity 

Average 
connectivity 

1. The Narrows 1.00 0.00 1.00 0.65 

2. Graham Creek 1.00 0.81 0.00 0.61 

3. Western Basin 0.95 0.27 0.81 0.68 

4. Boat Creek Not modelled owing to insufficient model resolution 

5. Inner Harbour 0.78 0.13 1.00 0.64 

6. Calliope Estuary 0.34 0.23 0.73 0.43 

7. Auckland Inlet Not modelled owing to insufficient model resolution 

8. Mid Harbour 0.16 0.59 0.95 0.57 

9. South Trees Inlet 1.00 0.11 0.59 0.57 

10. Boyne Estuary 0.72 0.00 1.00 0.56 

11. Outer Harbour 0.59 0.49 0.79 0.62 

12. Colosseum Inlet 1.00 0.13 1.00 0.71 

13. Rodds Bay 1.00 0.41 0.66 0.69 

Harbour score 0.77 0.29 0.78 0.61 

 

Rainfall contributed to lower-than-average ecological connectivity and increased flushing rate. 

However, it is not a simple relationship and factors such as the timing of rainfall events relative to 

tidal cycles and wind patterns may have also played a role. 
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Social health 

The overall social score in the 2014ς15 reporting year of 0.64 (C) is higher than the score of 0.58 (C) 

in the 2014 Pilot Report Card (Gladstone Healthy Harbour Partnership, 2014). This score was based 

on three indicators of social health: harbour usability (0.75, B), harbour access (0.62, C), and 

liveability/wellbeing (0.64, C) (Figure 3). 

The harbour usability score of 0.75 (B) was higher than the score for this indicator in the 2014 Pilot 

Report Card of 0.60 (C) due to fewer reported oil spills and Maritime Safety Queensland changing its 

reporting protocols for shipping incidents to meet Commonwealth rather than state-based 

legislation. The harbour access score of 0.62 (C) was similar to the score of 0.61 (C) that this indicator 

received in the 2014 Pilot Report Card, whereas the liveability and wellbeing score of 0.64 (C) was 

the same as in 2014. 

 
Figure 3: Scores for each of the three indicators of the social health of Gladstone Harbour in the 

2014ς15 year.  
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Cultural health 

Two indicator groups for cultural health were identified in the GHHP vision, sense of place and 

Indigenous cultural heritage. Only sense of place is included in the 2015 report card as the 

Indigenous cultural heritage indicator is still under development. 

The overall grade for sense of place was a B (0.65). This grade was based on responses to six 

measures in a Computer-Assisted Telephone Interview (CATI) survey. These measures and scores 

were: distinctiveness (0.55), continuity (0.57), self-esteem (0.72), self-efficacy (0.56), attitudes to the 

harbour (0.80) and values of the harbour (0.64) (Figure 4). 

 

Figure 4:  Scores and grades for each of the six measures of the sense of place indicator group used 

to indicate the cultural health of Gladstone Harbour in the 2014ς15 year.  
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Economic health 

The overall score for the Economic component of the 2015 report card of 0.77 (B) is lower than the 

2014 score of 0.82 (B). The three indicator groups measured to determine these grades were 

economic performance, economic stimulus and economic value (recreation) (Figure 5). 

The economic performance indicator group had three indicators: tourism, commercial fishing and 

shipping activity. These were selected to reflect the key industries using the harbour and were 

weighted according to economic activity and a survey of local industry and community leaders.  

The overall score for the economic performance indicator group was 0.77 (B) compared to the score 

received in the 2014 Pilot Report Card of 0.83 (B). This reflected weaker performance in the fishing 

and shipping sectors and an increase in the relative performance of the tourism sector.  

Economic stimulus received a score of 0.82 (B) compared to the 2014 score of 0.87 (A). This score 

was based on two indicators: employment and socio-economic status. The score for employment of 

0.64 (C) was lower than the score for 2014 of 0.72 (B). This was due to the unemployment rate in 

Gladstone not improving as rapidly as elsewhere in Queensland. Socio-economic status received a 

very high score of 0.95 (A) which is similar to the 2014 score of 0.90 (A). 

Economic value received a score of 0.72 (B) which is similar to the score of 0.75 (B) in the 2014 Pilot 

Report Card. 

 

Figure 5:  Scores and grades for each of the three indicators of the economic health of Gladstone 

Harbour in the 2014ς15 year. 
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1. Introduction 
 

1.1. The Gladstone Healthy Harbour Partnership 
 

1.1.1. Overview 

 

The Gladstone Healthy Harbour Partnership (GHHP) is a forum that brings together numerous 

parties to maintain, and where necessary, improve the health of Gladstone Harbour. The GHHP 

vision is that ΨGladstone has a healthy, accessible, working harbourΩ. The guiding principles of the 

partnership are open, honest and accountable management, annual reporting of the health of 

Gladstone Harbour and management advice. Actions are based on rigorous science and strong 

stakeholder engagement to ensure the 

ongoing and continuous improvement of the 

health of Gladstone Harbour.  

The GHHP partnership has 26 partners 

comprising 13 industry representatives; 

six research and monitoring agencies; local, 

state and federal government 

representatives and four community groups 

including Traditional Owners. The GHHP was 

formally launched on 6 November 2013 

when partner representatives agreed to 

work together to achieve the GHHP vision 

that ΨGladstone has a healthy, accessible, 

working harbourΩ. 

The GHHP is advised by an Independent 

Science Panel (ISP) that provides 

independent scientific advice, review and 

direction to ensure that the environmental, 

social and economic challenges of policy, 

planning and actions to achieve the vision of 

GHHP are supported by credible science. 

 

 

1.1.2. Moving from a vision to objectives and indicators of harbour health 

 

The GHHP vision was developed in a series of interactive workshops held with the local Gladstone 

and regional community (including Traditional Owner groups ς Gooreng Gooreng, Taribelang Bunda, 

Bailai and Gurang tribal groups), industry (including commercial fishers), government 

representatives, research organisations, conservation groups and recreational fishers 

 

 

AN ENVIRONMENTALLY HEALTHY HARBOUR 

Χ Ƙas functioning and interconnected key ecosystems and 

ecosystem services, supports sustainable populations of marine 

species and has natural tidal and seasonal variations of water and 

sediment quality parameters.  

A SOCIALLY HEALTHY HARBOUR 

Χ ƛs a place in which the community has civic and community pride 

and continues to support a sense of community (e.g. friendliness, 

easy access, personal relationships and lifestyle) and has 

infrastructure allows citizens to easily and safely use, access and 

enjoy the harbor and foreshore for recreation. 

A CULTURALLY HEALTHY HARBOUR 

Χ ƛǎ ŀ ǇƭŀŎŜ ƛƴ ǿƘƛŎƘ the cultural heritage and cultural heritage sites 

(such as stone quarries and middens) are preserved, and in which 

the community has a sense of identity and satisfaction with its 

condition. 

AN ECONOMICALLY HEALTHY HARBOUR 

Χ ƛǎ ŀ ǿƻǊƪƛƴƎ harbor that contributes to a positive diverse 

economic future, supports existing and new industries and returns 

economic benefit to the whole community. 

 

 

http://rc.ghhp.org.au/about
http://rc.ghhp.org.au/about/isp
http://rc.ghhp.org.au/about/isp
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¢ƘŜ L{t ŘŜǾŜƭƻǇŜŘ ŀ ǎŜǘ ƻŦ ΨǊŜǇƻǊǘ ŎŀǊŘ ƻōƧŜŎǘƛǾŜǎΩ ŦǊƻƳ ǘƘŜ DIIt Ǿƛǎƛƻƴ ǘƘŀǘ ǿŜǊŜ accepted by the 

GHHP Management Committee on behalf of the partnership. The objectives are the measurable 

goals that underpin the GHHP monitoring and reporting program. In consultation with the GHHP 

partners, the ISP grouped the objectives into Environmental, Cultural, Social and Economic 

components and used them to select the specific indicators to be measured and reported against 

(Figure 1.1).  

The ISP commissioned a review of the international and national use of report cards (Connolly et al., 

2013), a review of the available data relevant to Gladstone (Llewellyn et al., 2013) and reports to 

assist in selecting social, cultural and economic indicators (Greer & Kabir, 2013) and environmental 

indicators (Dambacher, et al., 2013). The ISP used the recommendations from these reports and 

consideration of local issues to guide the final selection of indicators. These reports are available on 

the GHHP website. 

  

http://rc.ghhp.org.au/


 

3 

 

The GHHP vision Report card objectives Indicators of harbour 
health

Has the functioning and interconnectivity of 
key ecosystems, ecosystem services and its 
biodiversity

Supports a sustainable population of marine 
species (including megafauna-dolphins, 
dugongs and turtles)

Identifies, acknowledges and protects the 
Outstanding Universal Values of the Great 
Barrier Reef World Heritage Area within the 
Gladstone Port Curtis area

Has natural tidal and seasonal variations of 
water quality parameters which are defined, 
understood and measured

Uses leading environmental practice for the 
activities in the harbour (and associated 
catchments) and ensures the activities maintain 
the resilience of the coastal-marine ecosystem

1. Maintain/ improve habitat function and 
structure of key ecosystems

2. Maintain/ improve connectivity of water 
within and between Gladstone Harbour, 
related rivers, estuaries and adjacent waters

3. Maintain suitable populations of fauna 
species reliant on the harbour and 
waterways

4. Maintain water and sediment quality at 
levels compliant with the appropriate 
guidelines

Improve management and governance of 
waterways and increase community 
involvement and empowerment in 
waterways health issues

Habitats

Connectivity

Fish and crabs

Water and sediment 
Quality

En
viro

n
m

e
n
t

Is a suitable place to hunt

Has fishing exclusion zones

Includes Traditional Owners in decision making

Preserves the cultural heritage and cultural 
heritage sites e.g. bunda holes and middens

5. Registered cultural heritage sites 
associated with the harbour and waterways 
are protected

6.¢ƘŜ DƭŀŘǎǘƻƴŜ ŎƻƳƳǳƴƛǘȅΩǎ ǎŜƴǎŜ ƻŦ 
identity and satisfaction with the condition 
of the harbour is increased

Cultural heritage

Sense of place

C
u

ltu
ra

l

Is a place in which the community has civic and 
community pride and continues to support a 
sense of community e.g. friendliness, easy 
access, personal relationships and lifestyle

Is a place where perceptions about the health 
of Gladstone Harbour reflect reality

Has infrastructure in place that allows citizens 
to easily and safely use, access and enjoy the 
harbour and foreshore for recreational 
activities (such as boating, fishing, crabbing, 
picnicking and swimming)

Is a safe and healthy place for all users

Improve information flows about and 
engagement with the Gladstone community 
over harbour and waterway health issues

7. Maintain/ improve easy access to the 
harbour waters and foreshore for recreation 
and community uses

8. Maintain/ improve a safe harbour for all 
users (e.g. swimming, boating and foreshore 
activities)

Community access and 
use

So
c
ia

l
Eco

n
o
m

ic

Is a working harbour that is vital for Gladstone, 
Queensland and Australia

Continues to support existing and new 
industries e.g. fishing, tourism, manufacturing, 
export

Returns benefits to the whole community

Balances economic benefits with community 
expectations

Is sustainable in the long term

Contributes to a positive, diverse, economic 
future

9. The Gladstone Harbour is managed to 
support shipping, transport and a diversity 
of industries

10. Economic activity in the Gladstone 
Harbour continues to generate social and 
economic benefits to the regional 
community

Economic performance

Economic stimulus to 
community

 

Figure 1.1: The Gladstone Harbour Report Card objectives and harbour health indicators were 

developed from the GHHP vision statements for the Environmental, Cultural, Social and 

Economic components of Gladstone Harbour health. 
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1.1.3. The four components of harbour health 

 

The 2015 Gladstone Harbour Report Card is one of the first report cards in Australia to report on 

environmental, social, cultural and economic health (Figure 1.2). Stakeholder and community 

consultation identified these four components as important to the community.  

 

 
Figure 1.2: The four components of harbour health as defined by the GHHP vision. 

 

1.2. The science program 
The GHHP science program commenced in 2013 and is now in its third year. It has passed through 

two key phases: the design phase (in 2013) and pilot phase (in 2014) and is moving into an 

operational phase beyond 2015 (Figure 1.3). The science program includes many projects that 

inform the report card indicators and Gladstone Harbour Model. The ISP, with the agreement of the 

GHHP Management Committee, develops these projects to help design and implement the 

Gladstone Harbour Report Card and its ongoing improvement. When completed, the final reports 

from each of these projects will be available on the GHHP website. 

 

Environmental Social 

Cultural Economic 

http://rc.ghhp.org.au/
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Develop vision and 
objectives

Develop conceptual models

Review of other report 
cards

Review of harbour related 
studies

Review of statistical issues 
related to report cards

Development of a report 
card framework 

DESIGN PHASE 2013 PILOT PHASE 2014

Selection of candidate 
indicators

Piloting of social, economic 
and some environmental 

candidate indicators

Define thresholds

Define a scoring and 
aggregation methodology

Release pilot report card

Annual report card 

OPERATIONAL PHASE 
beyond 2015

Partner and stakeholder 
consultation

Review of report card 
methodology

Priority research projects

Develop a DIMS

Develop GHM and test 
scenarios based on pilot RC

Develop the GHHP fish 
health priorities

Implementing the GHHP 
FHRP

Targeted research to  improve the report card and monitoring efficiencies

 Use GHM to test GHHP MC 
scenarios in response to the 

RC

Implementing DIMS and 
fine tuning automation

Developing of cultural, 
coral, fish and mangrove 

indicators

 
Figure 1.3: The three phases of the GHHP science program. (DIMS = data and information 

management system, GHM = Gladstone Harbour Model; RC = Report Card; MC = 

Management Committee, FHRP = Fish Health Research Program). 

 

GHHP projects completed in the design phase included: 

¶ ISP001: Mapping and synthesis of data and monitoring in Gladstone Harbour 

Llewellyn, L., Wakeford, M., & McIntosh, E. (2013). Mapping and synthesis of data and 

monitoring in Gladstone Harbour. A report to the Independent Science Panel of the 

Gladstone Healthy Harbour Partnership, August 2013. Australian Institute of Marine Science, 

Townsville. 

Download the final report for this project. 

View the GHHP ePortal developed by this project. 

http://rc.ghhp.org.au/publications
http://data.ghhp.org.au/
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¶ ISP002: Review of the use of report cards for monitoring ecosystem and waterway health 

Connolly, R. M., Bunn, S., Campbell, M., Escher, B., Hunter, J., Maxwell, P., Page, T., 

Richmond, S., Rissik, D., Roiko, A., Smart, J., & Teasdale, P. (2013). Review of the use of 

report cards for monitoring ecosystem and waterway health. Report to: Gladstone Healthy 

Harbour Partnership, November 2013. Queensland, Australia.  

Download the final report for this project. 

¶ ISP003: Models and Indicators of Key Ecological Assets in Gladstone Harbour  

Dambacher, J. M., Hodge, K. B., Babcock, R. C., Fulton, E. A., Apte, S. C., Plagányi, É. E., 

Warne, M., & Marshall, N. A. (2013). Models and indicators of key ecological assets in 

Gladstone Harbour. A report prepared for the Gladstone Healthy Harbour Partnership. CSIRO 

Wealth from Oceans Flagship, Hobart. 

Download the final report for this project. 

¶ ISP004: Guidance for the selection of social, cultural and economic indicators for the 

development of the GHHP Report Card  

Greer, L., & Kabir, Z. (2013). Guidance for the selection of social, cultural and economic 

indicators for the development of the GHHP Report Card. Report to the Gladstone Healthy 

Harbour Partnership, School of Human Health and Social Science. Central Queensland 

University Australia, Rockhampton. 

Download the final report for this project. 

 

Ongoing projects: 

¶ ISP005: Piloting of social, cultural and economic data for the Gladstone Healthy Harbour 

Partnership Report Card  

Pascoe, S., Cannard, T., Marshall, N., Windle, J., Flint, N., Kabir, Z., & Tobin, R. (2014). Piloting 

of social, cultural and economic indicators for the Gladstone Healthy Harbour Partnership 

Report Card. Draft report prepared for the GHHP by CSIRO, Oceans and Atmosphere 

Flagship. 

Download the 2014 report for this project. 

Cannard, T., Pascoe, S., Tobin, R., Windle, J and Rolfe J. (2015). Social, cultural and economic 

indicators for the Gladstone Healthy Harbour Partnership Report Card. Draft report for the 

Gladstone Healthy Harbour Partnership. CSIRO Oceans and Atmosphere Flagship. Australia. 

¶ ISP006: Development of a Gladstone Harbour Model to support the Gladstone Healthy 

Harbour Report Card (To be completed June 2016) 

¶ ISP007: Development of Connectivity Indicators for the Gladstone Healthy Harbour Report 

Card  

http://rc.ghhp.org.au/publications
http://rc.ghhp.org.au/publications
http://rc.ghhp.org.au/publications
http://rc.ghhp.org.au/publications


 

7 

 

Condie, S., Herzfeld, M., Andrewartha, J., Gorton, B., & Hock, K. (2015). Project ISP007: 

Development of connectivity indicators for the 2014 Gladstone Harbour Report Card. CSIRO 

Wealth from Oceans Flagship, Hobart, University of Queensland. 

Condie, S., Herzfeld, M., Andrewartha, J., Gorton, B., & Hock, K. (2015). 2014-15 Connectivity 

Indicators for the 2015 GHHP Gladstone Harbour Report Card. CSIRO Wealth from Oceans 

Flagship, Hobart, University of Queensland. 

¶ ISP008: Provision of statistical support during the development of the Gladstone Harbour 

Report Card  

¶ ISP008-2015: Provision of statistical support during the development of the Gladstone 

Harbour Report Card  

Logan, M. (2015) Provision of final environmental grades and scores for the 2015 Gladstone 
Harbour Report Card. Report prepared by the Australian Institute of Marine Science for 
Gladstone Healthy Harbour Partnership. December 3, 2015. 
 

¶ ISP009: Development of a data and information management system for the GHHP report 

card monitoring data (To be completed March 2016) 

¶ ISP010 Statistical Assessment of the Fish Indicators and Score for the Pilot Report Card 

(Completed in February 2015) 

Venables, W.N. (2015) GHHP Barramundi Recruitment Index Project Final Report. Gladstone 

Healthy Harbour Partnership, Gladstone.  

Download the final report for this project. 

¶ ISP011: Gladstone Healthy Harbour Partnership Seagrass Pilot Report Card  

Bryant, C. V., Jarvis, J.C., York, P. H., & Rasheed, M. A. (2014). Gladstone Healthy Harbour 

Partnership Pilot Report Card: ISP011 Seagrass Draft Report ς October 2014. Research 

Publication 14/53. Centre for Tropical Water & Aquatic Ecosystem, James Cook University. 

Download the 2014 report for this project. 

¶ ISP012: Cultural Indicators Pilot Project (To be completed in 2016) 

¶ ISP013 Fish Recruitment Index Project 

¶ Sawynok, B., W. Parsons, J. Mitchell & S. Sawynok (2015) Gladstone fish recruitment 2015. 

Report for the Gladstone Healthy Harbour Partnership, Gladstone. 52 pp.ISP014: Coral 

Indicator Pilot Project 

Thompson A, Costello P, Davidson J (2015) Development of Coral Indicators for the 

Gladstone Harbour Report Card, ISP014: Coral. Australian Institute of Marine Science, 

Townsville. 

¶ ISP015: Developing an indicator for mud crab (Scylla serrata) abundance in Gladstone 

Harbour. 

Brown, I.W. (2015) Comments on Gladstone Healthy Harbour Partnership (GHHP) proposed 

Project ISP015: Developing an indicator for mud crab (Scylla serrata) abundance in 

http://rc.ghhp.org.au/publications
http://rc.ghhp.org.au/publications
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Gladstone Harbour. Report prepared for the Gladstone Healthy Harbour Partnership, 

Gladstone. 

¶ ISP016a: Conduct of a critical review of the existing literature on the use of fish health 

indices worldwide and their potential use in Gladstone 

¶ ISP016b: Conduct of a critical review of the existing literature on the use of biomarkers in 

fish health assessment worldwide and their potential use in Gladstone Harbour 

¶ ISP017: PAH Sediment Additional PAH Monitoring 2015 

 

Refer to Appendix 1 for summaries of GHHP projects. 

 

1.3. Reporting periods  
 

The reporting period for the 2015 Gladstone Harbour Report Card was 1 July 2014 to 30 June 2015. 

This was adopted so that the significant environmental changes that occur in the wetter summer 

months are captured in the annual data (Figure 1.4). However, some data collected prior to the 

2014ς15 financial year for the Social and Economic components were used as they were the most 

up-to-date available. The contaminant loads described in the connectivity section are also from the 

preceding financial year as this is the latest data available. 

 

1.4. Gladstone Harbour drivers and pressures 
 

Drivers and pressures are defined as external forces that play key roles in the health of Gladstone 

Harbour. As a busy industrialised harbour in a subtropical climate with distinct wet and dry seasons, 

Gladstone Harbour is influenced by a number of environmental, social, cultural and economic 

drivers. Changes in the demographics of the human population or major climatic events are 

examples of drivers; both may have strong influences over the environmental, social, cultural and 

economic condition of the harbour (McIntosh et al., 2014). Pressures are the human forces that may 

change the environmental condition of the harbour. Examples of pressures are the release of toxic 

material, physical disturbance of habitats such as mangroves or seagrass, and alterations to the 

coastline (McIntosh et al., 2014). 

The environmental, social, cultural and economic health of Gladstone Harbour could be influenced 

by major events that operate on scales which extend spatially or temporally beyond the reporting 

boundaries specified for the four components. For instance, connectivity may be driven by changes 

in oceanic circulation and wind and rainfall patterns; water chemistry may be influenced by 

pressures originating from human activities in river catchments. This section summarises some key 

drivers and pressures which may have influenced the 2014ς15 report card scores and grades. 

In the reporting year from June 2014 to July 2015, acute climatic events, such as flooding, and 
changes to economic circumstances did not influence the report card grades. 

Climate 
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Gladstone has a subtropical climate with an average maximum of 27 degrees Celsius and an average 

minimum of 18 degrees. Rainfall is highly variable; the average annual rainfall recorded at Gladstone 

(Radar Hill) for the period 1957-58ς2014-15 was 875mm. The maximum and minimum annual 

rainfall totals recorded at this site were 1,732mm in 1971 and 155mm in 1994 respectively. 

Consistent with a subtropical climate, the summer months are wetter than winter months with 

December, January and February accounting for 49% of the annual average. The winter months of 

June, July and August account for only 12% of the annual average rainfall.  

2014ς15 rainfall 

In the 2014ς15 reporting year, total monthly rainfall for the winter months was below the monthly 

average over the past 58 years. However, the total rainfall recorded in December, January and 

February was 532mm, which was 104mm greater than the monthly averages for this period (Figure 

1.4). The 2014ς15 reporting year annual total of 834.4mm was close to the annual average of 

891.4mm (Figure 1.5). 

 

 
Figure 1.4: Mean monthly rainfall at the Gladstone Radar Hill weather station (1957-58ς2014-15) 

compared to total monthly rainfall for the 2014ς15 reporting year (data provided by the 

Australian Bureau of Meteorology).  
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Figure 1.5: Annual rainfall (reporting year) at the Gladstone Radar Hill weather station from 1999ς

2000 to 2014ς2015 (Australian Bureau of Meteorology data).  

 

Freshwater flow into Gladstone Harbour 

The two major sources of freshwater flow into the Gladstone Harbour are the Boyne River which 

discharges into the Mid Harbour and the Calliope River which discharges into the Western Basin. 

Freshwater flows may also enter the harbour via The Narrows when the Fitzroy River floods. 

Significant changes in land use have occurred in both catchments since European settlement 

resulting in increased sediment and nutrient loads in the Port of Gladstone (DSEWPaC, 2013).  

While stream flow in the Boyne River is highly modified, owing to the presence of Awoonga Dam, 

flow in the Calliope River is relatively unmodified. Annual average stream flows for the Boyne and 

Calliope rivers are presented in Table 1.1.  
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Table 1.1:  Stream flow summary for the Boyne River (1984-85 ς 2011-12) and the Calliope River 

(1938-39 ς 2014-15) (Source: DNRM, 2015). 

Boyne River at Awoonga Dam Headwaters (1984-85 ς 2011-12) 

Annual stream flows (ML) December stream flows (ML) 

Mean 97,728 Mean 24,279 

Median 0 Median 0 

Maximum flow 
(2010-11) 

 
1,194,335 

Maximum flow 
(Total flow December) 

 
634,999 

 

Calliope River at Castlehope (1938-39 ς 2014-15) 
 

Annual stream flows (ML) December stream flows 

Mean 168,474 Mean 22,214 

Median 105,112 Median 31,770 

Maximum flow 
(Total flow 2012-13) 

 
916,693 

Maximum flow 
(Total flow December) 

 
401,837 

 

The main water storage in the area is the Awoonga Dam located on the Boyne River approximately 

25km south-west of Gladstone. The dam has a storage capacity of 250,000ML and is overtopped 

when the storage levels exceed 40m Australian Height Datum (AHD). Since the height of the dam 

wall was raised it has overtopped four timesτin 2002, 2010 and 2013, as well as during the current 

reporting year from January to March. This latest overtopping was relatively minor in comparison to 

the large event which occurred in 2013 (Table 1.2, Figure 1.6). The overtopping in March was 

immediately prior to the water and sediment sampling that occurred in that month. Daily stream 

flow data are currently not available for the Boyne River below Awoonga Dam.  

 

Table 1.2: Awoonga Dam levels and initial 2015 overtopping in comparison to the largest overflow 

recorded in 2013 (Source: Gladstone Water Board). 

Storage level Date 
Level 

(m AHD) 
Volume   

(ML) 
Capacity    

(%) 
Surface area 

(ha) 

Current storage 31-Aug-15 39.68 755,379 97.24 6,653 

Level one month ago 31-Jul-15 39.49 742,808 95.62 6,578 

Level one year ago 31-Aug-14 39.28 729,334 93.84 6,494 

Initial overflow of 40m spillway 22-Jan-15 40.1 783,673 100.88 6,818 

Highest level 27-Jan-13 48.30 1,498,586 192.90 10,810 

 

https://www.dnrm.qld.gov.au/water/water-monitoring-and-data/portal


 

12 

 

 

Figure 1.6: Awoonga Dam levels August 2014 to August 2015 (Source: Gladstone Area Water Board). 

 

Stormwater and other inputs 

There is currently no estimate of the potential impacts of stormwater on water quality in Gladstone 

Harbour. However, when completed in 2016 the Gladstone Harbour Model will incorporate 

stormwater flows and allow for some assessment of the effects of stormwater flow.  

No sewage is discharged directly into Gladstone Harbour. Treated effluent is reused either via land 

irrigation or by surrounding heavy industry (DSEWPaC, 2013). 

Tidal movement and turbidity 

Turbidity in Gladstone Harbour is strongly influenced by the large tidal movement. This results in 

significant resuspension of fine sediments that is directly related to the tidal cycle; larger tides result 

in increased turbidity (Figure 1.7). Turbidity levels in Gladstone Harbour tend to be much higher on 

falling tides than on rising tides (Baird & Margvelasvili, 2015). Collecting water quality samples 

throughout the day provides samples at various times in the tidal cycle. Thus, the measured 

variation in turbidity amongst sites is largely determined by the timing of sampling.  
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Figure 1.7: The relationship between tidal movement and turbidity in Gladstone Harbour (DEHP 

2014 personal communication). NTU: Nephelometric Turbidity Unit 

Tropical Cyclone Marcia 

Tropical Cyclone Marcia passed Gladstone on 20 February 2015 and a storm surge of 2m occurred at 

Port Alma at near low tide. Although there was some rainfall associated with the cyclone, the rainfall 

recorded on 20 February was substantially less than the highest rainfall event of the year in January. 

Increased wave action during the cyclone may have caused a short-term rise in harbour turbidity 

levels.  

Social, cultural and economic pressures 

Gladstone is an industrial hub of international significance due to its large-scale production and 

export facilities. ¢ƘŜ DƭŀŘǎǘƻƴŜ ǊŜƎƛƻƴΩǎ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǇŀǘǘŜǊƴǎ ƘŀǾŜ 

been strongly influenced by the rapid development of the manufacturing, construction and retail 

trade sectorsΦ ¢Ƙƛǎ Ƙŀǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ǎǘŜŀŘȅ ƛƴŎǊŜŀǎŜ ƛƴ DƭŀŘǎǘƻƴŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ŦǊƻƳ прΣптф ƛƴ нллм 

to 66,097 in 2014 (Gladstone Regional Council, 2015).  

Despite this steady population growth, there has been a noticeable reduction in the value of both 

residential and non-residential building approvals following the sharp peak in 2012ς13 when 

residential and non-residential approvals reached $450.1 million and $402.0 million respectively. In 

2014ς15, residential approvals had declined to $63.7 million and non-residential approvals had 

dropped to $35.7 million (Gladstone Regional Council, 2015).  

A comparison of business counts (number of actively trading businesses) showed a slight decline in 

the total number of businesses trading in June 2014 (4,084) compared to June 2013 (4,139). There 

was also a slight decline in the number of businesses with turnover of greater than $2 million dollars, 

down from 278 in 2013 to 266 in 2014. Similarly, the number of businesses with a turnover of 

between $500,000 and $2 million dropped from 665 in 2013 to 608 in 2014. The number of 

businesses turning over between 0 and $50,000 increased, whereas for those turning over between 

$200,000 and $500,000 the general trend was downwards (Gladstone Regional Council, 2015). 

The changes outlined above did not appear to unduly influence the report card grades for the 2014ς

15 reporting year.  
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2. From indicators to report card grades 
 

2.1. Structure and indicators 
 

A common terminology has been developed to describe the hierarchy of scores for each component 

of harbour health. This can include up to five levels of aggregation: component, indicator group, 

indicator, sub-indicator and measure (Table 2.1). This structure derives component scores from raw 

data collected through field sampling, community surveys and publically available sources. 

 

Table 2.1: The five levels of aggregation employed to determine the grades and scores in the 

2015 Gladstone Harbour Report Card. 

Name Explanation 

Level 1: Component The Gladstone Harbour Report Card reports on the condition of 
four components of harbour health: Environmental, Social, 
Cultural and Economic. 

Level 2: Indicator group Group of several related indicators ς for instance, the indicator 
group habitats comprises the indicators seagrass and corals; the 
indicator group economic performance comprises the 
indicators shipping activity, tourism and fishing. 

Level 3: Indicator  An aspect of a system that may be used to indicate the state or 
condition of that system ς for instance, water quality and 
seagrass may be used to indicate the environmental condition 
of Gladstone Harbour; shipping activity may be used to indicate 
the economic state of the Gladstone Harbour. 

Level 4: Sub-indicator Group of several related measures ς for instance, the nutrients 
sub-indicator (within water quality) comprises the measures 
total nitrogen and total phosphorus. 

Level 5: Measure A numerical value assigned to an individual parameter used to 
assess harbour health. It may be based on a single 
measurement or combination of measurements for each 
parameter (e.g. an annual average). 

 

Each indicator has a baseline and five ranges (A to E) that determine the grade for each 

measurement type. The methods used to determine baselines for each indicator are described in 

detail in the relevant sections of this report. Each threshold is a decimal value between 0.00 and 

1.00 (Figure 2.1). Scores are assigned to measurements which are then aggregated upwards towards 

a component. 

 

A (Very good)B (Good)C (Satisfactory)D (Poor)E (Very poor)

0 0.25 0.50 10.65 0.85

Figure 2.1: Grade ranges used in the 2015 Gladstone Harbour report card. 
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Aggregation of report card grades and scores 

A number of methods has been used to calculate an index value for the smallest geographic unit of 
reporting (e.g. site for water and sediment quality, reef for coral indicators and meadow for seagrass 
indicators) for the 2014ς15 monitoring period. 
 
For example, the starting point for water quality index calculation was the annual mean value for a 
measure per site. This was calculated by averaging the field data collected on four occasions in the 
2014ς15 reporting year. The annual site means were used to develop indexed scores between 0 and 
1 compared with relevant guidelines (DEHP water quality objectives or ANZECC/ARMCANZ 
guidelines as appropriate). This yielded final indexed scores at site level which could be aggregated 
to higher levels of reporting (Figure 2.2aςd). References have been provided to the methods used to 
calculate the indexed values for coral, seagrass and connectivity indicators in their respective 
sections in this report. 
 
Aggregation used a hierarchical approach so that scores for a range of reporting levels (e.g. 
indicator, indicator group and component) could be generated for individual zones and for the 
whole harbour for reporting. The lowest level of reporting (e.g. measures such as aluminium, 
copper, lead, manganese, nickel and zinc for a site) was aggregated to the next level (e.g. metals in 
water) using bootstrapped distributions rather than direct means of each measure. The 
bootstrapping method resamples the original data many times to yield multiple means which are 
used to develop a series of distributions for measures, sub-indicators, indicators and indicator 
groups. By aggregating distributions (rather than individual means), the rich distributional properties 
could be preserved, sample bias could be avoided, and means (the report card score) and variances 
could be calculated for reporting (Figure 2.3). 
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Water 
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Habitats

Fish and 
Crabs

Sediment 
quality

Physicochemical

Nutrients

Dissolved Metals

Metals and 

metalloids

Total Polycyclic 
Aromatic 

Hydrocarbons

pH,Turbidity

 Total nitrogen, Total 

phosphorus

Aluminum, Copper, Lead, 
Manganese, Nickel, Zinc

Arsenic, Cadmium, Copper, 
Lead, Nickel, Zinc

Total Polycyclic Aromatic 
Hydrocarbons

Flushing rate

Ecological 
connectivity

Contaminant 
connectivity

Seagrass

Corals

Biomass

Area

Species 
composition

Coral cover

Macroalgal 
cover

Juvenile 
density

Component Indicator groups Indicators Sub-Indicators Measures

Under 
development

Outputs from a hydrodynamic 
model

Outputs from a hydrodynamic 
model

Outputs from a hydrodynamic 
model

Above-ground biomass 
estimates in grams dry weight 
per square metre (g DW m-2)

Spatial extent of monitoring 
meadows

Relative abundance of species

Percentage cover

Percentage cover

Juveniles per square metre

 

Figure 2.2a: The levels of aggregation used to determine the environmental scores and grades in the 

2015 Gladstone Harbour Report Card. Grey boxes denote items to be included in future 

report cards.  
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A
L

Harbour 
usability

Satisfaction with harbour 

recreational activities

Harbour 
access
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wellbeing

Perceptions of air and water 

quality 

-How satisfied with last trip
-Quality of ramps and facilities

-Water quality satisfaction
-Air quality satisfaction
-Water quality does not affect use of the 
harbour

-Marine safety incidents
-Oil spills
-Safety at night 
-Happy to eat seafood 

Component Indicator groups Indicators Measures

Perceptions of harbour safety for 

human usage

Satisfaction with access to the 

harbour

Satisfaction with boat ramps and 

public spaces

Perceptions of harbour health

Perceptions of barriers to access

Contribution of harbour to 

liveability and wellbeing

-Fair access to harbour

-Frequency of use 
-Number of boat ramps
-Access to public spaces 

-Great condition 
-Optimistic about future health
-Improved over the last 12 months 

-Marine debris a problem
-Marine debris affects access
 -Shipping reduced my use
 -Recreational boats reduced my use

-Makes living in Gladstone a better 
experience
-Participate in community events

 

 

Figure 2.2b: The levels of aggregation used to determine the social scores and grades in the 2015 

Gladstone Harbour Report Card.  
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C
U
L
T
U
R
A
L

Sense of 
place

Distinctiveness

Cultural 
heritage

Continuity

-No place better
-Who I am

-How long lived
-Plan to be a resident in the next 5 
years

-Feel proud living in Gladstone

Component Indicator groups Indicators Measures

Self-esteem

Under development

Self-efficacy

Attitudes to Gladstone Harbour

Values of Gladstone Harbour

-Quality of life
-Input into management

-Key part of community
-Great asset to the region
-Great asset to Queensland

-Variety of marine life
-Opportunities for outdoor recreation
-Affects visitors to the region
-Enjoy scenery and sights
-Spiritually special places
-Culturally special places
-Historical significance

 

Figure 2.2c: The levels of aggregation used to determine the cultural grades and scores in the 

2015 Gladstone Harbour Report Card. Grey boxes denote items to be included in future 

report cards.  
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E
C
O
N
O
M
I
C

Economic 
performance

Economic 
stimulus

Economic 
value 

(Recreation)

Component Indicator groups Indicators Measures

Employment

Socio-economic status

Beach recreation

Unemployment statistics for the 

Gladstone Local Government Area 

Index of economic resources derived 
from 2011 census and updated using  

CATI survey data

Beach creation satisfaction - Travel 
Cost questions in the CATI survey

Recreational fishing

Land based recreation

Recreational fishing satisfaction - 
Travel Cost questions in the CATI 

survey

Land based recreation satisfaction - 
Travel Cost questions in the CATI 

survey

Tourism 

-Expenditure on hotel 

accommodation and food 

-Numbers visiting Gladstone Visitor 
Information Centre

Productivity of line, net, trawl and 
pot fisheries estimated as total value 

of fish and crustaceans harvested 
from QFish zone S30 

Commercial fishing

Shipping activity
Shipping activity productivity 

calculated from monthly shipping 
movements by cargo type

 

 

Figure 2.2d: The levels of aggregation used to determine the economic scores and grades in the 

2015 Gladstone Harbour Report Card. CATI: Computer-Assisted Telephone Interview. 
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Site : P3
1.00
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1.00
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1.00

Site : N4-1
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Site : 
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1.00
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1.00
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1.00
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Site : P12
1.00

Site : P3
1.00

Site : N2-1
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Site : N3-1
1.00

Site : N4-1
1.70

Generation of bootstrapped distributions for Copper (at site level). Similarly 

bootstrapped distributions for other measures could be generated.

Bootstrapped distribution of measures are aggregated into sub-indicator level  at 

site level. 

Bootstrapped distribution of sub-indicators are aggregated into indicators at site 

level. 

Bootstrapped distribution of indicators  (at site level) are aggregated into 

indicators at zone level 

Bootstrapped distribution of indicators  (at zone level) are aggregated into zone 

level indicator groups

Bootstrapped distribution of indicator groups  (at zone level) are aggregated into 

zone level components

Bootstrapped distribution of indicators  (at zone level) are aggregated into whole of 

harbour level indicators 

Indicator level 
bootstrapped

 distributions for 
each zone

Bootstrapped distribution of indicators  (at whole harbour level) are aggregated into  

indicator groups (at whole of harbour level)

Bootstrapped distribution of indicator groups  (at whole harbour level) are 

aggregated into  components (at whole of harbour level)

Site level aggregations

Zone level aggregations

Whole of Harbour level 
aggregations

 

Figure 2.3: Aggregation of report card scores ς a worked example using the water quality measure 

for copper in Zones 5 and 6.  
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2.2. Confidence ratings and trends  
 

The grade for each of the four components within the report card was assigned a confidence rating 

on a three point scale (Low, Moderate and High) by the Independent Science Panel. These ratings 

were informed by an assessment of the appropriateness of the indicators, the number of missing 

indicators, the adequacy of sampling designs and the availability, completeness and quality of the 

monitoring data. 

The environmental grade received a moderate confidence rating. Although the habitat, water quality 

and sediment quality data used to derive the grade were regarded as reliable, there were issues with 

some other data that meant that the full suite ƻŦ ƛƴŘƛŎŀǘƻǊǎ ǿŀǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘƛǎ ȅŜŀǊΩǎ ǊŜǇƻǊǘ 

card. Indicators for fish and crabs are under development and mangrove data were not available for 

the 2014-15 year. There were also laboratory issues with some of the water and sediment quality 

data. The measures chlorophyll-a, orthophosphate and NOx in water, and mercury in sediments, 

were not reported with sufficient accuracy to determine whether or not they met guidelines, while 

the data for ammonia in water were regarded as being unreliable due to analytical problems in the 

laboratory (D. Parry, PCIMP, pers. comm., 9 December 2015). Furthermore, water quality sampling 

was only conducted on four occasions in 2014-мрΣ ŀƴŘ ŀǘ ΨŦŀǊ ŦƛŜƭŘΩ ǎƛǘŜǎ όǘƘŀǘ ƛǎ ǎƛǘŜǎ ǘƘŀǘ ǿŜǊŜ 

selected to be remote from point sources of pollutants) rather than randomly-selected or 

representative sites. 

The social grade received a high confidence rating. This was because the Computer Assisted 

Telephone Interviewing (CATI) survey design that contributed most of the data used to derive this 

grade is regarded as being reliable and repeatable and the survey was designed specifically for the 

Gladstone Harbour Report Card. Some data from Maritime Safety Queensland (MSQ) also 

contributed to the social grade. The grade for the Social component was based on a complete set of 

indicators, and there were no issues with data availability, adequacy or quality. 

The Cultural grade received a low confidence rating. This was because the Indigenous Cultural 

Heritage indicator group (which will comprise 50% of this component in future report cards) was not 

ŀǾŀƛƭŀōƭŜ ŦƻǊ нлмрΦ ¢Ƙƛǎ ƛƴŘƛŎŀǘƻǊ ƎǊƻǳǇ ǿƛƭƭ ōŜ ƛƴŎƭǳŘŜŘ ŦǊƻƳ нлмс ƻƴǿŀǊŘǎΦ !ŘŘƛǘƛƻƴŀƭƭȅ ΨǎŜƴǎŜ ƻŦ 

ǇƭŀŎŜΩΣ ǘƘŜ ǎƻƭŜ ƛƴŘƛŎŀǘƻǊ ƎǊƻǳǇ ƻƴ ǿƘƛŎƘ ǘƘŜ нлмр ǊŜǇƻǊǘ ŎŀǊŘ ǎŎƻǊŜ ǿŀǎ ōŀǎŜŘΣ ƛǎ ŀ ŎƻƳǇƭŜȄ ŎƻƴŎŜpt 

that can be difficult to capture through survey data alone. The development of ways to corroborate 

the sense of place data will lead to improved confidence for this indicator group.  

The economic grade received a high confidence rating. This was because the CATI survey design that 

contributed much of the data used to derive this grade is regarded as being reliable, repeatable and 

the survey was designed specifically for the Gladstone Harbour Report Card. Other data that 

contributed to the economic grade came from a variety of reputable sources (Table 7.12). The grade 

for the Economic component was based on a complete set of indicators, and there were no issues 

with data availability, adequacy or quality. 
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Low High
 

¶ Environmental Component 
Moderate confidence  

 

¶ Social Component  
High confidence 

 

¶ Cultural Component 
Low confidence 

 

¶ Economic Component  
High confidence 

 

Figure 2.4: Confidence ratings assigned to the four report card components on a three point scale 

from low to high. 

 

2.3 Comparisons with the 2014 Pilot Report Card 
 

Comparisons with the 2014 Pilot Report Card are possible for the Social and Economic components, 

as well as for the five water quality measures that are common to both report cards (turbidity, 

nitrogen, phosphorus, copper and aluminium).  However, comparisons with the overall 

environmental and cultural grades are not possible as there was no grade for the Cultural 

component in 2014, and in 2014 the environmental grade was based on six measures of water 

quality only.  
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3. Geographical scope  
 

3.1. Environmental reporting zones 
 

The 13 environmental reporting zones in Gladstone Harbour have developed over time from an 

initial 7 zones proposed by Jones et al. (2005) in a risk assessment for contaminants in Gladstone 

Harbour. In their 2007 Port Curtis Eco Card, the Port Curtis Integrated Monitoring Program (PCIMP) 

increased the number of zones to nine by including oceanic and estuarine reference sites (Storey 

et al., 2007). However, these two reference zones were combined in the Port Curtis Eco Card 2008ς

2010 (PCIMP, 2010) resulting in eight zones. The Queensland Department of Environment and 

Heritage Protection (DEHP) developed the current 13 zones (Figure 3.1). These zones were also used 

to define regionally specific water quality objectives for the Capricorn Coast (DEHP, 2014a). 

 

 

Figure 3.1: The 13 Gladstone Harbour zones for which environmental parameters were measured for 

the 2015 report card.  
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Figure 3.2: Habitat types and water and sediment quality sampling sites in Gladstone Harbour 

Zone1: The Narrows.  

Six water and sediment quality monitoring sites Zone area: 29.25km2 
One seagrass monitoring meadow  
 

The Narrows is the northern outlet of 
the harbour. It connects the harbour to 
Keppel Bay near the mouth of the 
Fitzroy River and separates Curtis Island 
from the mainland. Curtis Island has a 
number of conservation zones including 
national parks, regional parks and state 
forests and is considered to have 
significant environmental and cultural 
value (Commonwealth of Australia, 
2013). The Narrows is lined by 
mangroves and saltmarsh, it provides 
sheltered water and is an important area 
for recreational and commercial 
fisheries (PCIMP, 2010). This zone has 
one monitored seagrass meadowτan 
intertidal meadow comprising 
aggregated patches of seagrass near 
Black Swan Island.  

Figure 3.3:  The Narrows from the south with Keppel 
Bay in the distance. 
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