
Port Hedland Dredge Monitoring: Port Hedland Dredge Monitoring: 

Resilience of coral communities to Resilience of coral communities to 
natural and dredgingnatural and dredging--related elevations related elevations 
in turbidity. in turbidity. 



Port HedlandPort Hedland
�� Environmental setting & Benthic Primary Producer Habitat (BPPH)Environmental setting & Benthic Primary Producer Habitat (BPPH)
�� Summary of dredging and shipping historySummary of dredging and shipping history

Dredging ProjectDredging Project
�� Volumes, footprints, disposalVolumes, footprints, disposal
�� Plume  modelling and monitoring site selectionPlume  modelling and monitoring site selection

Regulatory Guidance and ConditionsRegulatory Guidance and Conditions

Structure of Presentation

Regulatory Guidance and ConditionsRegulatory Guidance and Conditions
�� Ministerial Conditions Ministerial Conditions 
�� Setting trigger values Setting trigger values 

Turbidity and coral healthTurbidity and coral health
�� Changes to turbidity? Changes to turbidity? 
�� Coral responseCoral response

Conclusions and Lessons LearntConclusions and Lessons Learnt



Port Hedland

5 km



DredgingDredging
�� 45 Mm45 Mm33 of material dredged from the inner harbour in ~ 20 of material dredged from the inner harbour in ~ 20 
dredging campaigns dredging campaigns 

�� Combination of offshore and land reclamationCombination of offshore and land reclamation

�� Dredge disposal at Spoil Bank (entrance to harbour)Dredge disposal at Spoil Bank (entrance to harbour)

Dredging and Shipping History

�� Dredge disposal at Spoil Bank (entrance to harbour)Dredge disposal at Spoil Bank (entrance to harbour)

Shipping Shipping 
�� 180 M tonnes in 2009180 M tonnes in 2009--10 year10 year

�� Deep draft vessels and tugs Deep draft vessels and tugs 



�� Offshore is mainly abiotic Offshore is mainly abiotic 
sand veneer on pavementsand veneer on pavement

�� Sponges, soft corals and Sponges, soft corals and 
macroalgae most common macroalgae most common 
biotabiota

BPPH in Port Hedland Area

biotabiota

� Hard corals attach to hard 
substrate and do not form reefs

� Nearer to coastline - smaller 
colony sizes, limited spatial 
extent and reduced density



BPPH in Inner Harbour and Surrounds

• Corals at SE, SW and 
Stingray Creeks 
identified after start of 
dredging

• Dredging and shipping 
turbidity are evidentturbidity are evident



Coral habitat at FIC



Coral habitat at Weerdee Island



Size Frequency Distribution at Weerdee Island
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Coral habitat inside harbour

SW Creek

SE Creek

SW Creek

Stingray Creek



�� 4 Mm4 Mm33 from Harriet Point; duration 9 monthsfrom Harriet Point; duration 9 months

�� Cutter Suction Dredge (CSD) and back hoeCutter Suction Dredge (CSD) and back hoe

Finucane Island Dredging

�� Offshore and onshore disposalOffshore and onshore disposal

�� 3 Dredge Material Management Areas (DMMA)3 Dredge Material Management Areas (DMMA)



Plume Model



Monitoring Sites



Referred pre Environmental Assessment Guideline 3 Referred pre Environmental Assessment Guideline 3 
(EAG 3) and EAG 7(EAG 3) and EAG 7

Important Objective of Guidance Statement 29 Important Objective of Guidance Statement 29 
�� ‘provide guidance for the maintenance of ecosystem integrity’‘provide guidance for the maintenance of ecosystem integrity’

Regulatory Guidance

�� ‘provide guidance for the maintenance of ecosystem integrity’‘provide guidance for the maintenance of ecosystem integrity’

DefinitionsDefinitions
�� BPPHBPPH
�� Ecosystem integrity Ecosystem integrity 
�� Recovery potentialRecovery potential



Fortnightly water quality monitoring, including the coral Fortnightly water quality monitoring, including the coral 
sites FIC and WISsites FIC and WIS

Fortnightly coral health monitoring at FIC and WISFortnightly coral health monitoring at FIC and WIS

Ministerial Conditions 781 

No coral mortality triggers could be establishedNo coral mortality triggers could be established

‘Significant’ mortality at FIC would be investigated‘Significant’ mortality at FIC would be investigated



Regulators Regulators required turbidity  to be required turbidity  to be compared compared against against 
ANZECC ANZECC trigger:trigger:

�� Dredging extended for over 6 monthsDredging extended for over 6 months
�� Impact Impact site site be be compared against compared against 8080thth %%ileile of of baseline valuesbaseline values

Defining Trigger Values

Consider:Consider:

�� 20 % of NTU values over 12 months would be expected to 20 % of NTU values over 12 months would be expected to 
exceed the trigger value (without dredging).exceed the trigger value (without dredging).

�� Initial trigger was 48 continuous hours of values exceeding the Initial trigger was 48 continuous hours of values exceeding the 
8080thth %%ileile

�� Dredging Dredging is predicted is predicted to exceed background levelsto exceed background levels



Summary turbidity data measured at WIS and FIC:Summary turbidity data measured at WIS and FIC:

Data for the impact site FIC was then separated into discrete tidal Data for the impact site FIC was then separated into discrete tidal 

Turbidity baseline data

N Median Max 80th %ile

WIS 7178 2.7 89.0 8.3

FIC 5763 6.0 71.5 12.9

Data for the impact site FIC was then separated into discrete tidal Data for the impact site FIC was then separated into discrete tidal 
cycle and seasonal trigger values:cycle and seasonal trigger values:

FIC Dry Season Wet Season

Neaps Springs Neaps Springs

80th %ile 5.3 12.4 13.5 15.9

Median 2.4 5.9 6.0 8.5



Increase in bleaching over summer at both sitesIncrease in bleaching over summer at both sites

Partial mortality < 5% at each sitePartial mortality < 5% at each site

Coral cover began, remained higher at impact siteCoral cover began, remained higher at impact site

Coral Condition in Baseline

Coral cover began, remained higher at impact siteCoral cover began, remained higher at impact site

Sub lethal stress greater at reference siteSub lethal stress greater at reference site



Coral Bleaching
Baseline Dredging

Monitoring Period



�� Turbidity at FIC above trigger for ~ 6 weeks Turbidity at FIC above trigger for ~ 6 weeks 

Turbidity During Dredging



Coral Mortality



Coral Cover



Coral Recruitment



Nearshore communities are continually in flux:Nearshore communities are continually in flux:
�� High levels of recruitsHigh levels of recruits
�� Low diversityLow diversity
�� Small coloniesSmall colonies
�� Likely influenced by periodic disturbanceLikely influenced by periodic disturbance

Conclusions

Corals in Port Hedland (and Pilbara) can tolerate high Corals in Port Hedland (and Pilbara) can tolerate high 
levels of turbiditylevels of turbidity

Only water quality parameter with link to coral health Only water quality parameter with link to coral health 
was temperature, i.e. not dredge related. was temperature, i.e. not dredge related. 



�� Monitoring was intense for the habitat in questionMonitoring was intense for the habitat in question

�� Natural events appear more likely to impact on Natural events appear more likely to impact on 
corals than pulses of turbidity from dredgingcorals than pulses of turbidity from dredging

�� Context Context –– proportional monitoring effort to the proportional monitoring effort to the 

Lessons Learnt & Recommendations

�� Context Context –– proportional monitoring effort to the proportional monitoring effort to the 
uniqueness and ecological significanceuniqueness and ecological significance

�� Effort Effort ccould be directed towards greater ould be directed towards greater 
understanding of coral tolerance to turbidityunderstanding of coral tolerance to turbidity



Thank you.Thank you.

Questions?Questions?


