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EXECUTIVE SUMMARY 

DPA proposes to construct a new land backed wharf to the north east of the existing Dampier Cargo 
Wharf, thus creating an additional 17 hectares of laydown area for the Port facility.  The land backed 
wharf will support approximately 150m of sheet piled wall to be used as a heavy load out area. A new 
jetty will also be constructed, extending around 300 m north from the land-backed wharf. 

The DMSF is a major project for the Dampier Port Authority, and has been in planning stages for a 
considerable length of time. The DPA has invested considerable resources into consideration of 
various options for development to address the need for a new facility, and subsequently assessment 
of the impacts of this new facility in terms as the EPA’s Environmental Assessment Guideline 3, 
Protection Of Benthic Primary Producer Habitats In Western Australia’s Marine Environment (EAG3, 
EPA Dec 2009).  

This assessment has indicated that: 

• There has been considerable confusion and changes to the management units adopted within 
Mermaid Sound for infrastructure development projects. The DPA has adopted the final Pluto  
project management unit to assist consistency and comparison of data. 

• The management unit currently has lost some 14.7% of BPPH. This places the management unit 
in Category F of EAG3 

• The current project will result in an additional permanent loss of 0.7% of BPPH in this 
management unit. 

• The project will not result in any indirect loss of BPPH; 

• While not included in the area assessments, it is important to recognise that the project will 
generate the same area of rock boulder habitat in the correct tidal range (-1 to -6m) for coral 
establishment, and it is likely that corals will colonise this area in the future. This habitat is similar 
to that other proponents have constructed as offset habitat. However, this area will be subject to 
ongoing low to moderate disturbances due to its proximity to an operational port area. 

The project has been assessed in accordance with the guidance principals presented in EAG3. This 
indicates that the project is very unlikely to significantly impact the ecological function of the 
management unit, and/or the wider Mermaid Sound. On the balance of considerations, the project 
complies with the intent of EAG3. 
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This report has been prepared on behalf of and for the exclusive use of Dampier Port Authority, 
and is subject to and issued in accordance with the agreement between Dampier Port Authority 
and WorleyParsons Services Pty Ltd.  WorleyParsons Services Pty Ltd accepts no liability or 
responsibility whatsoever for it in respect of any use of or reliance upon this report by any third 
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1. PROJECT 

DPA proposes to construct a new land backed wharf to the north east of the existing Dampier Cargo 
Wharf, thus creating an additional 17 hectares of laydown area for the Port facility.  The land backed 
wharf will support approximately 150m of sheet piled wall to be used as a heavy load out area. A new 
jetty will also be constructed, extending around 300 m north from the land-backed wharf.  

Dredging will be required to provide safe passage for incoming vessels. Land reclamation for wharf 
construction will reuse all of the dredged material, thus completely avoiding offshore disposal. 

 

Figure 1: Photomontage of Proposed Development 
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2. INTRODUCTION AND OBJECTIVES 

2.1 DESIGN 

The DPA has considered various options for expansion since 2006.   A primary design consideration 
was to limit development to areas that were already impacted. The rationale for the final proposal 
design is outlined below: 

• Construction of a new wharf facility – this allows the construction to be undertaken while the 
existing Dampier Cargo Wharf (DCW) is operational, ensuring safety and minimal disruption; 

• Balanced cut and fill operation – the amount of dredging required is balanced with the land 
development area to allow the reuse of all material without requiring sea disposal. 

• North facing wharf – material offloading facilities are sensitive to vessel movement during 
loading and unloading, and any rise and fall of the vessel due to swell creates an unsafe 
environment for crane operation. The current DCW works well in ambient swell and sea 
conditions with minimal shutdown periods, and thus has been duplicated with the proposed 
Dampier Marine Services Facility;  

• Location in an existing Port operational area, between existing developments (the Dampier 
Cargo Wharf and Dampier Bulk Liquids Berth) and current developments (Woodside’s Pluto 
Project). The project footprint and anticipated impact area is within those areas already 
disturbed by current projects. This consolidation of projects reduces the footprint of impacts by 
the port operations. 

 

2.2 Objectives 

WorleyParsons was commissioned by DPA to undertake an assessment of benthic habitat loss, 
associated management units and implications for this project following feedback from EPASU 
regarding the key factors for assessment. The specific feedback was:  

 
1. The proponent will need to undertake an assessment of BPPH loss consistent with Environmental 

Protection Authority (EPA) Guidance Statement No. 29: Benthic Primary Producer Habitat 
Protection for Western Australia's Marine Environment. 

2. Given that coral loss in this area has already exceeded the BPPH cumulative loss guideline, the 
proponent needs to establish the ecological function and value of the corals (and any other BPPH 
where the cumulative loss guideline will be exceeded) and discuss the likely consequence of the 
predicted BPPH loss to ecological integrity in the area. 
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3. In the preliminary information document the proponent discusses the coral loss limits from the 
Ministerial Conditions for the Pluto development as if they set a baseline from which coral losses 
associated with the Dampier Cargo Wharf expansion will be considered. This is not the case. The 
Pluto conditions set a limit for coral loss associated with that development, but it is anticipated that 
good management will ensure that actual losses will be substantially less than the limits. 

4. The proponent should consider whether offsets will be required for the predicted impacts on the 
marine environment. 

 

The following sections provide an overview of previous studies that have implemented the BPPH 
guidance statement and the management units used. The document provides a summary of the 
impacts from this project and the proposed management unit (Pluto Zone 1) and provides details on 
the ecological function of these corals. 
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3. ASSESSMENTS FOR THE DMSF PROJECT 

The Mermaid Sound has been the site of many significant development projects including marine 
components such as dredging and spoil disposal.  

Development started in the 1960’s with the development of the Hamersley Iron infrastructure, and has 
continued with the North West Shelf Venture (1980’s to present), Dampier Port (1990’s, 2004 and 
present), Woodside Pluto (2007 to present) and upgrades to King Bay facilities (1080’s to 2008). 

The EPA developed Guidance Statement 29 during 2004 to establish a consistent method to examine 
the impact to Benthic Primary Producer Habitat (BPPH). The aim of the guidance statement was to 
look at both the current distribution of BPPH, but also place this in the context of losses within the 
area to date.  

Central to the application of this guidance statement is the allocation of a management unit, or 
nominal base area for the calculation of BPPH areas. In the absence of a clearly defined ecological 
justification for a boundary, areas were selected to be approximately 50km2. 

To understand where the DPA’s project fits into the previous works that have been undertaken, and 
thus make a consistent and comprehensive assessment of BPPH loss implications, WorleyParsons 
have undertaken a detailed collation of the application of GS29 in the Port of Dampier to date. This 
material is presented in Appendix 2. 

In summary, there have been numerous iterations and variations of management units calculated for 
Mermaid Sound. This has lead to confusion about the accuracy of the base numbers presented, and 
difficulty in the comparison of results presented in various reports over time. 

While the final management unit adopted for the Pluto project (Pluto Addendum SKM 2007) does not 
present the ideal case for the DMSF project, or have a strictly ecological basis for selection, the DPA 
have instructed WorleyParsons to adopt this nominal base area and continue calculation based on 
this area (Figure 2). This has been done in the interests of establishing a consistent approach and 
minimising further confusion. 
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Figure 2 Proposed Management Unit in relation to the DMSF 
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3.1 MScience 2008 

DPA commissioned MScience to undertake a preliminary analysis on the potential direct loss of 
BPPH from construction of the DMSF. 

This report confirms a direct disturbance footprint of 6941m2. This was estimated from a report Coral 
Distribution in the Port of Dampier (MScience 2005) which quoted a low accuracy of corals used in 
the assessment.  It also stated that although corals are dominated by sceractinian corals they are not 
strictly coral reefs, as this term is reserved for corals growing on biogenic substrates. Nevertheless 
BPP grow on this area and so it is BPPH as described in EAG3. Due to the low accuracy quoted for 
the corals in the direct footprint, DPA commissioned a further 3 surveys to confirm the coral 
distribution around the proposed DMSF (Section 3.2, 3.3 and 3.4). 

3.2 Water Quality Impacts for the Pluto program in an area of 
intensive dredging (MScience 2009) 

This study was commissioned by DPA to determine impact to corals predicted to be lost in Zone 1 as 
part of the Pluto project. This provides a capacity to evaluate the relationship between water quality 
and coral heath impacts. 

The impact assessment for the for the Pluto Project PER predicted total loss of corals in Zone A 
based on interrogation of the outputs of a plume dispersion model with threshold criteria designed to 
indicate levels of sedimentation or suspended sediment which would cause coral mortality (Figure 3). 

Coral loss within Zone A was predicted to be at 100% of corals. After the first 3 months of dredging, 
results suggested substantial mortality had occurred. However, subsequent monitoring showed that 
result to be an artefact of poor visibility and extensive bleaching caused by a widespread thermal 
event.  Monitoring during surveys some months and one year after that bleaching event showed 
levels of live coral cover almost identical to the pre-dredging baseline.   The report concluded that the 
coral community at the monitoring sites within Zone A has not declined as a result of water quality 
experienced during the dredging program up until June 2009 (Appendix 8 of API). 

Coral communities within Zone A appear not to have suffered any reduction in the cover of live coral 
during the dredging program.  It is clear that the water quality thresholds previously used were less 
than the levels of suspended sediment or sedimentation which may cause detectable mortality. 

In relation to DPA proposed expansion, this report indicates the indirect impacts to be a substantial 
over-estimate and as such, coral loss within Management Unit 1 can now be refined as follows. 

• Historical Area of BPPH – 737200m2 
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• Current Area of BPPH – 640865m2 

• Current loss from management unit including Pluto (direct only due to the results of this report) – 
108434m2 or 14.7% 

 

 

Figure 3: Location of coral monitoring sites within Zone A – a subset of Zone 1. 
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3.3 WorleyParsons 2009 – Regional Coral Survey (Appendix 11 
of AP I) 

WorleyParsons was commissioned by DPA to undertake a comparative assessment of the DMSF 
footprint to comparing other similar habitats on the Pilbara coastline. In the context of this report, it 
provided percentage coral cover estimates, species composition, and assisted in identifying the 
ecological function of these communities. 

Fringing reefs in the Port location were surveyed at three sites within the 1.2 km long section of coast 
adjacent to the Port (Figure 4). For comparison, benthic communities were surveyed in 12 reference 
sites grouped in four locations (Figure 4). The first location included three sites on coastal reefs 
between Withnell Bay and Searipple Passage to the east of the Port location, the second, three sites 
on nearshore islands to the east of the Port (Conzinc Is. and Angel Is.), the third, three sites on the 
near-shore islands to the west of the Port (East Lewis Is., Intercourse Is. and West Mid Intercourse 
Is.), whilst the fourth reference location included three coastal sites on the east side of Nickol Bay to 
the east of the Burrup Peninsula. The Dampier Port fringing reefs were also compared to fringing 
reefs at Cape Preston 60 km west of Dampier, surveyed by the same personnel using the same 
methods. 

Results concluded the corals in the vicinity of the DMSF were not unique. When examined at the 
community level using principal components analysis (PCA) there was considerable overlap between 
the coral communities at the five locations. This suggested that the coral communities were variations 
on a theme rather than being distinct community types in the five different survey locations (Figure 3). 
The coral community at the Port location overlapped with all four of the other locations. 
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Figure 4 Regional coral habitat survey sites 

3.4 WorleyParsons 2009 – Benthic Habitat Mapping (Appendix 10 
of AP I) 

This study outlines the data compilation, survey and mapping of marine benthic habitats in the 
Dampier Archipelago using video transects and previously collected data, to create a high resolution 
benthic habitat map of the area.   

Benthic habitats were classified into 8 key types: 

♦ High relief reef. 

♦ Low relief reef. 

♦ Mixed reef and sediment. 

♦ Scattered rock on sediment. 

♦ Seagrass. 
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♦ Bare sediment. 

♦ Algae. 

♦ Mixed algae and seagrass. 

A benthic habitat map was compiled from a variety of data sources in order to quantify the spatial 
distribution of the main intertidal and subtidal environments within the zone of influence. A total of 29 
towed underwater video transects and 20 drop camera sites were completed during October, 2009. 
Fourteen transects covered the direct dredging and reclamation footprint and 15 were undertaken in 
the predicted impact zone of the dredging plume.  All transects began as close to the shoreline as 
possible. 

The primary benthic habitats which occur in the DMSF area include intertidal and shallow subtidal 
rocky shore, bare sediment and high to moderate profile reef colonised by coral and macroalgal 
communities.  In the broader region of influence, the shoreline comprises intermittent rock platforms 
with relatively short, wide sand/gravel beach systems. Coral and rocky reefs tend to occur seawards 
of the rocky shoreline areas, and are typically restricted to < 200 m distance from the shoreline. A 
small number of rocky shoals, some of which are known to support corals, occur throughout the 
region. The unconsolidated benthic substrate typically comprises fine sediments in the south of 
Mermaid Sound, which become coarser and more dominated by calcium carbonate moving to the 
north. 
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4. THIS ASSESSMENT 

As previously discussed, DPA have referred this proposal using the most recent management unit 
referred to the EPA (MZ 1 Pluto) and believe the scale and nature of the development is minor in 
relation to ecological function and thus there is no justification to adopt a new management unit. 

While it is recognised that bare sediments do play a role in benthic primary productivity, especially 
through the role of benthic microalgae (MPB), it is recognised that : 

• these habitats are well represented throughout the management unit and regionally; and 

• they are highly adapted to change, and recover quickly 

The mapping of habitats in the previous sections has mapped all habitats, and includes an 
assessment of bare sand areas which would include MPB areas. Further, the body of the API 
includes an assessment of the implications of the loss of MPB areas.  However, in common with the 
suggested approach in EAG3 and as accepted in the Pluto PER, the following text restricts discussion 
of BPPH to areas of coral where coverage is at or above 10%. 

4.1 Management Zone 1 (Pluto) 
Table 1: Predicted BPPH losses set from baseline data (all values are m2) (see section 8.5 of 
API for breakdown). 
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Management Zone 1 737200 640865 1084341 14.7% 5400 0 15.4% 15.4% 

                                                      
1 Note this number has been calculated from Historical Area of BPPH minus the current area of BPPH. It is not the same as 

included in SKM (2007) addendum (Section 0) who have not accounted for recruitment in the calculation. It also includes the 
direct loses from Pluto but not the indirect as is described in Section 3.2. 
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4.2 Gain in Habitat  

As outlined in Section 2.4 of the API, the development of the DMSF project will see the construction 
of an outer bund wall. This wall will be constructed of an inner core of clean rock (150mm to 2tonne 
pieces), with outer layers of rock armour. This armour will be individual rocks of 2-4t and placed 1-2m 
deep over the entire surface of the outer bund wall to provide protection from the design storm case 
(1:100yr ARI). 

This wall will see the creation of an additional BPPH that is the same as the existing habitat.   Based 
on a calculation of the surface area of rock wall in the port construction zone, an area of potential 
coral habitat can be derived. This is equivalent to the extent of outward facing rockwall between the 
depths of -6 m and -1 m CD, and does not take into account the structural complexity (e.g. rugosity) 
of the wall, which will create an even greater surface area (depending on the size of the rocks used in 
the wall).  This equates to an area of 0.84 ha (8400 m2) of complex hard substrate which can be 
considered BPPH (this has not been included in the calculations above). 

Coral communities can successfully colonise rock walls placed within the Harbour – this is 
demonstrated along the EII causeway and the Dampier Salt causeway (MScience 2004).  

4.3 Ecological Function 

With reference to the EPA Environmental Assessment Guideline 3 (EPA Dec 2009) Table 1, the 
adopted management unit is Category F. This is an area where the threshold of loss has been 
exceeded within the management unit (10%).  Based on the calculations presented in Section 4, 
the current loss of BPPH within this area is 14.7%, and the DMSF project anticipated to increase 
this area by 0.7% to 15.4%. 

EAG3 is based on a premise that as general rule, the EPA is comfortable with ecological function 
of areas being retained by inherent system robustness when loss is retained below 10%. Above 
this value, the onus is on the proponent to demonstrate as far as practical that this additional loss 
will not result in a serious impairment of the ecological function of the management unit as a 
whole. 

The assessment of ecological function is not prescriptively defined in EAG3, but subsequent 
discussions with DEC indicate that it should consider factors beyond direct productivity (generally 
measured as carbon yield/unit area/unit time), and include factors such as habitat diversity, 
biodiversity and habitat fragmentation within the management unit.  

In the context of the DMSF project, these issues are discussed below. 
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Productivity 

While the calculations undertaken to determine that area loss of BPPH provide a basis for 
assessment, it is recognised that that are somewhat arbitrary when it comes to assessing 
productivity of an area. All units of area across the management unit are unlikely to generate the 
same productivity as measured by standing crop (fixed carbon/m2/d).  

Although there is no data available on the primary productivity data for the corals communities in 
Mermaid Sound, a reasonable proxy for making relative comparison of areas is percentage 
cover.  

Coral communities in Mermaid Sound vary widely in the percent coverage of the substrate 
exhibited with the general trend for coral coverage to be low in the inner zone 10-20% and rising 
to coverage of 40% or more on some of the offshore reefs (SKM 2007). 

Given that the distribution and percent coverage of corals in the Sound appears to be largely 
determined by physical factors, it could be assumed that not only are the corals of the outer 
areas of the Sound likely to be more diverse, and cover a larger surface area, with a potentially 
more complex three-dimensional structure, but are also likely to be more productive (i.e. to 
produce more carbon per unit of area of coral) than the corals occupying the more turbid waters 
inshore. 

Within the nominated management unit, the amount of coral cover varies considerably ranging 
from under 10% to more than 20% and therefore if it is assumed the effect of physical factors is 
influencing the percentage of cover exhibited by the individual communities then it also is likely 
that individual communities may vary considerably in respect of primary productivity as a 
response to those same physical factors.  

Direct comparisons of benthic microalgae and macroalgae primary production suggest that 
corals are not as productive, per unit of area, (Hatcher 1990) and given that corals comprise a 
relatively small area of the total habitats area within the Sound (and within the nominal 
management zones) it is likely that the overall contribution to primary productivity (as fixed 
carbon/m2/d) within the Sound is also correspondingly small. 

Consequently, the loss of an additional 0.7% of BPPH in the management unit is highly unlikely 
to represent a significant loss in terms of the management unit, or the region as a whole.  

This point should also take into consideration the likely temporary (in 2-5yr timescales) loss that 
this project represents. As outlined in Appendix 10 of the API document, the outer bund wall will 
provide a similar habitat structure to that being lost, and over time it is expected that corals will 
establish within and on this area.  
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Habitat Diversity 

The corals within the DMSF area are representative of the species within the rest of the 
management unit, and with wider Mermaid Sound. They are a thin veneer of corals growing on a 
rock substrate, extending from approximately -1mCD to -6mCD. The habitats observed within the 
DMSF footprint area are well represented within the management unit, and across the wider 
Mermaid Sound and region.  

The project will generate an outer bund wall in a similar depth range and habitat type. The area 
generated will approximate the area lost, and over time it is expected that corals will colonise this 
area. 

As such, it is not expected that the project will result in a significant loss of habitat diversity within 
the management unit which may impact the ecological function of the area. 

Biodiversity 

The species recorded within the BPPH are common and widespread. Surveys of the local area 
and region recorded a similar mix of species. No unique species were recorded, or are expected 
to occur. 

As such, the additional BPPH loss will not impact the biodiversity of the management unit. 

Habitat Fragmentation 

Once completed, the external surfaces areas of the DMSF bund wall and wharf piles are 
expected to be colonised by a range of fauna, including corals. While there is expected to be 
some on-going level of disturbance in the area due Port operations, the gross scale disturbances 
of the dredging works will quickly dissipate. This will be similar of the Pluto project to the east of 
the site. This mix of habitats will be similar in nature, especially in near shore areas, that 
exchange between areas east and west of the facility (predominate tidal streams) will be 
maintained. 

Further, the project is not fragmenting or isolating habitats by creating large areas where either 
recruitment patterns are blocked, or causing large changes in current patterns such that 
recruitment pathways would be disrupted locally or regionally. This might be expected to occur if 
the project involved building large offshore causeways. Review of the hydrodynamic assessment 
for the project (Appendix 13 of API) indicates that changes are restricted to within 10’s of metres 
of the final structure. 
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As such, it is not reasonable to assert that the additional loss of 0.7% of BPPH within the 
management unit will result in habitat fragmentation, and consequently reduce the ecological 
function of the area. 

Considering the above that there is limited ecological function of the BPPH that will be impacted 
and percentages of cover in any management unit chosen is minute ≤1%. It is also important to 
consider that the great majority of areas that are estimated to be lost will likely be recolonised by 
corals at some point in the near future as the deposition of sediment upon the inshore reefs is 
expected to be a temporary phenomenon. That the losses are likely to be temporary should also 
be a mitigating factor in determination of the relative impact of the loss on ecological role 
/function and the contribution to ecosystem integrity.  

To further consolidate this view, the DPA requested advice from Dr Tony Ayling, an 
internationally recognised marine biologist regarding ecological function of the area. This is 
presented in Appendix A. 
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5. SUMMARY AND RECOMMENDATIONS 

The DMSF is a major project for the Dampier Port Authority, and has been in planning stages for a 
considerable length of time. The DPA has invested considerable resources into consideration of 
various options for development to address the need for a new facility, and subsequently assessment 
of the impacts of this new facility in terms as the EPA’s Environmental Assessment Guideline 3, 
Protection Of Benthic Primary Producer Habitats In Western Australia’s Marine Environment (EPA 
2009). The following provides a summary of this consideration in the context of EAG 3’s principals. 

1. All proponents should demonstrate consideration of options to avoid damage/loss of benthic 
primary producer habitats, by providing the rationale for selection of the preferred site and broad 
project design. 

a. The project has gone through 36 design iterations for consideration of both operational 
and environmental constraints (see Section 2 of API which showed original design 
considerations in mangrove communities and extensive dredging options) 

b. This project has been carefully designed in ensuring the consolidation of port 
infrastructure, rather than the spread of impacts. 

c. This beneficial reuse of dredge material for reclamation rather than offshore disposal is 
consistent with the preferred Commonwealth approach.  

2. Where avoidance of benthic primary producer habitats is not possible, then design should aim 
to minimise damage/loss of benthic primary producer habitats (e.g. through iterative design and 
demonstrable application of Principle 3 below). Proponents will be required to justify that design in 
terms of operational needs and environmental constraints of the site.  

a. Ports by their very nature as a land-sea interface are going to remove BPPH. Where a 
significant freight task is required such as that generated by the expanding oil and gas, mining 
and associated industries in the Pilbara, ports are a keystone part of solving the associated 
freight task. The DPA has been through an extensive process of site selection and iterative 
design to maximise the value achieved from the site while minimising disturbance. The 
principal driver for the site footprint has been to retain the full volume of the material generated 
from dredging. This will have significant benefits relative to the alternatives in that: 

i. It will generate significantly less turbid plumes as material will be pumped to a 
managed reclamation pond; 
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ii. It allows the use of a cutter suction dredge. A Trailer Suction Hopper Dredge 
would have an overflow component, and result in less controlled discharges; and 

iii. It restricts impacts to the site, and does not require sea disposal of material at an 
offshore disposal site.  

b. The site selected sees a consolidation of Port activities, rather than an expansion into 
possible Greenfield development sites. 

c. The DPA is a State Government Agency. The project is a State Government decision to 
consolidate Port infrastructure. The location is consistent with the current Burrup Land Use 
Plan. 

d. The outer bund wall is expected to be colonised by a similar range of BPP that exist in 
the area currently, once gross scale disturbances cease (dredging for large scale infrastructure 
project). If this area is included, it  will result in a zero net loss for the management unit. 

e. The DMSF proposal has a 50 year design life. In combination with the other Dampier 
Port Authority assets, this meets the expected freight task requirements for the Port’s 
businesses into the foreseeable future. 

3.  Proponents will need to demonstrate ‘best practicable’ design, construction methods and 
environmental management aimed at minimising further damage/loss of benthic primary producer 
habitats through indirect impacts and minimising potential for recovery. 

a. In addition to points in 1 above, the project has committed to a comprehensive dredge 
and reclamation monitoring program (see Appendix 2 of API) to monitor and manage impacts 
to be less than those predicted. 

b. The proponent argues that based on the discussion in this section and the rigorous 
monitoring proposed that the ecological risk is low.  

4. The EPA’s judgement on environmental acceptability with respect to damage/loss of  benthic 
primary producer habitats and the risk to ecological integrity will be based  primarily on its 
consideration of the proponent’s application of principles 1 to 3 and  calculations of cumulative loss of 
each benthic primary producer habitat type within a  defined local assessment unit (the most ‘realistic’ 
scenario), together with supporting  ecological information, and expert advice, as required. 

a. DPA believes they have satisfied points 1-3 as illustrated within this document. DPA has 
commissioned independent expert advice from Dr Tony Ayling, an internationally recognised 
marine biologist.  Dr Ayling’s advice is provided in full in Appendix A.  
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Appendix 1 Expert Advice on Ecological Function of 
Inshore Coral Reefs Dampier Archipelago 

 
Tony’s advice is detailed in Appendix A. Dr Ayling is an internationally recognised marine biologist with 
over 10,000 hours logged underwater gained from 40 years experience in Marine biology. Dr Ayling 
has considerable experience with temperate and tropical reef corals and fish taxonomy and has 
worked at various times with ichthyology departments at the Auckland Museum, the National Museum 
of New Zealand in Wellington, the Australian Museum, the Perth Museum and the Darwin Museum. 
Dr Ayling has undertaken many similar studies looking at the impact of construction and dredging 
activities on coral communities including Hay Pt, Queensland, Townsville Port Dredging, Nelly 
Harbour dredging, Darwin Harbour dredging, Hamilton Island construction activities, Cape Preston 
dredging and Cape Tribulation road construction. He has surveyed coral and fish populations 
throughout the GBR region, on the Ningaloo reefs of NW Cape. in the Arabian Gulf, in East Timor, on 
many offshore Coral Sea reefs, on NW Australian offshore reefs, Dampier Archipelago, Cape 
Preston, in PNG, the Seychelles and Vanuatu, as well as in southern Australia and New Zealand.  



 
20 RATTRAY AVE, HYDEAWAY BAY, QLD. 4800, AUSTRALIA                                TELEPHONE: 07 4945 7201  FAX 07 

4945 7294 Website: www.searesearch.com.au                        email: 
tony.ayling@gmail.com 

 16th December 2009 

 
ECOLOGICAL FUNCTION OF FRINGING REEFS IN THE VICINITY OF DAMPIER PORT 
Comments by Tony Ayling: Sea Research 
 
I have been asked to comment on the ecological function of the fringing reefs that occur in the 
vicinity of Dampier Port. I will do this by answering a series of questions.  
 
What is the nature of the fringing reefs in Dampier Port? 
 
The fringing reefs in the vicinity of Dampier Port are not true coral reefs where the structure and 
substratum is formed by successive layers of dead coral. Instead the reefs are rock and boulders 
with a veneer of living coral. Although some of the colonies are over a metre across and may be over 
100 years old, corals have not yet provided a true reef structure. The reefs are narrow and fall 
quickly to a sand/mud substratum only a few metres below low tide level. 
 
What is the current status of the Dampier Port fringing reefs? 
 
These fringing reefs have moderate coral cover with a mean of around 30% of the substratum 
covered by living scleractinian corals. The coral community is dominated by three coral groups 
Favidae, Poritidae and Turbinaria spp. which together account for about 70% of total hard coral 
cover. These three coral groups are all relatively resistant to bleaching, able to withstand strong 
wave action and can cope with high levels of sedimentation. The coral groups that are most 
susceptible to bleaching and wave impacts, acroporids and pocilloporids, are rare or absent on 
these reefs. 
 
Are these reefs healthy? 
 
These reefs appear healthy with many large and long-lived coral colonies. Many small coral recruits 
of a wide range of species were observed on these reefs, also indicative of a healthy reef 
community. 
 
Are turbid inshore fringing reefs of equal value to more offshore reefs? 
 
Reefs in clearer offshore regions are usually true reefs with a higher fish and coral diversity, a 
different suite of species to inshore reefs and a greater density of fishes and reef dwelling 
invertebrates.  
 
Are these reefs subjected to natural impacts? 
 
These reefs live in a region subject to regular cyclonic impact. A severe cyclone event would cause 
considerable damage even to the solid colonies that dominate these fringing reefs. Heavy rainfall 
from cyclones or tropical lows would inundate these reefs with freshwater for an extended period 
and also cause extensive coral mortality. Cyclonic winds and/or freshwater inundation can cause 
between 90-100% reduction in coral cover on impacted fringing reefs. The Dampier Port region 
fringing reefs have developed in an environment where severe natural impacts are likely a number of 
times each century. Recovery of destroyed or severely damaged coral communities on fringing reefs 
typically takes only 5-15 years. 
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Have these reefs been impacted by previous development in the Dampier Port region? 
 
Coral abundance and composition was similar to Dampier Port reefs on the undisturbed Cape 
Preston fringing reefs 60 km to the west of Dampier. Combined faviid, poritid and Turbinaria corals 
made up 73% of hard corals on the Cape Preston reefs, very similar to the coral composition on 
Dampier Port reefs. It is possible that the particularly low acroporid cover in the Port location has 
resulted from bleaching mortality of this susceptible group following port dredging sedimentation and 
stress. It is also possible that poritid cover has been reduced slightly in the Port location by past 
dredging sedimentation and stress. 
 
Will port structures provide alternative coral and marine habitat? 
 
The existing fringing reefs are a veneer of corals and other organisms on a narrow band of rock 
substratum. Port breakwaters and barrier walls will be made up of rock walls that will provide a 
similar habitat for the future recruitment of corals and other marine organisms and the development 
of replacement reef habitat. Piling structures are also well known to attract fish and invertebrate 
communities to Port regions. 
 
Is the presence of the corals essential to the functioning of the nearshore marine 
community? 
 
Very few marine organisms feed directly on live hard corals. Some species of coral provide structure 
that gives shelter to other marine species but reef structure provided by corals is minimal on these 
reefs where many of the common species have simple massive growth forms. In studies of the 
effects of cyclonic damage to corals on the structure of the marine community it has been found that 
a marked reduction in live coral cover has minimal short-term effect on fish and invertebrate 
populations. Some fish species recruit preferentially to live coral colonies and a few long term 
changes may result to fish populations following extensive coral mortality as existing adult fish die. 
The removal of the majority of corals from a coral reef has few long term effects on the other 
components of reef marine communities.  
 
Will Port development cause some loss of reef or other marine habitats? 
 
By its very nature port development will cause some loss of marine habitat. This is a trade off that 
must be made if Australia is to continue exporting its abundant raw materials. Fringing reefs and 
marine communities are present on all of the northern coastline and the percentage loss of these 
communities as a result of port development is very low. Once the disturbance caused by 
development processes is over marine communities can re-establish themselves in disturbed areas 
and expand into newly provided habitat such as rock retaining walls and pilings. While every effort 
should be made to minimise the impacts of any port construction and operation the loss of a small 
area of inshore turbid coral reef will not have a great effect of the coastal marine community as a 
whole. 
 
Yours sincerely 
 

 
Tony Ayling 
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Appendix 2 Previous Assessments 
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OTHER PROPONENTS TO IMPLEMENT EAG3 (PREVIOUSLY GS29) 

HAMERSLEY IRON (2004) 
MScience (2004) undertook a study on behalf of Hamersley Iron to compare the extent of present day 
coral habit with that of pre-impact at Dampier in 1957.  The study area was comprised of the 
Hamersley Iron Sea lease (East Intercourse Island to the Service Wharf) totaling approximately 40 
km2 (Figure 5).  The study found the following:  

• The present habitat colonised by coral at greater than 10% cover was 55.9 ha in 2004; and  

• The estimated loss of coral ranged between 23–35 % since 1957. 

The boundaries of the proposed and implemented management unit is Hamersley Irons lease which 
is 40km2, close to the EPA default management unit of 50km2. 

The EPA accepted this management unit in the form of Bulletin 1225 (Environmental Protection 
Authority 2006).  

PRELIMINARY ESTIMATE OF CUMULATIVE CORAL HABITAT 
LOSS WITHIN DAMPIER PORT LIMITS (URS 2004) 

Dampier Port Authority undertook a project to expand port facilities near the existing Dampier Cargo 
Wharf in Mermaid Sound. Approval of this project was conditional on the fulfilment of 12 Conditions 
specified in Ministerial Statement 643. One of these conditions, Condition 5 – 2, Port-wide Coral Reef 
Survey - required the DPA to determine the cumulative coral habitat loss within the port limits (Figure 
5) in accordance with EPA Guidance Statement 29 on Protection of Benthic Primary Producer 
Habitat.   This condition stated that: 

“5-2 Prior to 31 December 2005, the proponent shall conduct a survey to determine both the original 
historical distribution of scleractinian reef habitat within the Dampier Port area, as defined in the Port 
Authority Act 1999, and the cumulative coral loss resulting from human activity, to the requirements of 
the Minister for the Environment on advice of the Environmental Protection Authority”. 

As part of ministerial Statement 643 (Condition 5-2) for the development of the BLB (Bulk Liquids 
Berth) dredging program, URS undertook a port wide cumulative coral loss assessment. The report 
used desktop related sources and infield experience to derive coral estimates.  

URS concluded that under the worst case scenario, coral had not exceeded 3.6% of the original 
habitat for the port limits, whilst a conservative best case estimate indicated that loss had not 
exceeded 1.5% (most probable 1.6%).   All estimates were below the threshold of BPPH permitted for 
a category E – Industrial Port Areas (EPA 2004). 
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The dredging of BLB predicted a further 0.54% of coral habitat would potentially be lost as a 
consequence of the development. 

MSCIENCE DPA CORAL DISTRIBUTION (MSCIENCE 2005) 

As part of Ministerial Statement 643 (Condition 5-1 and 5-2) for the development of the BLB dredging 
program, MScience undertook mapping of coral habitat within the Port limits (Figure 5). This 
assessment builds on the work undertaken by URS (2004), and adds over 30 additional field trips, 
examination of aerial imagery, and a targeted survey to fill gaps. 

The study found the community types and physical habitat features, coral habitats within the Dampier 
Port Limits can be categorised into Inner, Mid and Outer zones: 

• The Inner zones being the onshore coral communities essentially west-facing, which receive 
frequently elevated wave energy and turbidity which is driven driven by summer westerly winds.  
Coral habitat is generally typified by the Faviid-Other or Turbinaria grouping.   

• Communities of the Mid zone are more likely to be Porites or Pavona dominated and occur on 
steeper slopes next to deep water or channels.   

• The Outer zones contain communities which are influenced by oceanic waters or swells and 
become Acropora dominated. 

MSCIENCE ITERATION 1 (MSCIENCE 2006B) 

As part of the Woodside Pluto PER, MScience (2006b), provided estimates of direct and indirect 
impact to 4 management zones (Figure 5). Coral would be lost primarily (99%) by indirect impacts 
totalling 47.5ha. This represents 24% of the coral communities existing in the defined management 
zones prior to European impacts. 

The four management zones presented are illustrated in Figure 5.  

MSCIENCE ITERATION 2 (MSCIENCE 2006A) 

Subsequent to the study undertaken abive, MScience undertook a revised coral loss assessment 
based on two new model outputs and revised management zones (Figure 5).  

Greater than 95% of the coral losses were from indirect impacts (Error! Reference source not 
found.).   
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PLUTO ADDENDUM (SKM 2007) 

Woodside in determining the zones of impact split the Archipelago into 3 ecological units. This was 
based on communications with the EPASU, which wanted thresholds presented for vulnerable 
species, which was assessed on the corals in the middle to outer zones. These zones of impact were 
similar to the approach postulated by MScience (2005), when a whole of port approach was being 
assessed in relation to cumulative BPPH habitats. 

Management Zones:  Four management zones for the dredging programme (including trunkline 
installation) were developed and are presented in Figure 5. These zones cover the predicted areas of 
direct and indirect impact on benthic primary producers and benthic primary producer habitat. Each 
zone covers approximately 50 km2 as recommended by the EPA (2004). 

These are the revised set of zones described by Pluto the first are described in Sections previously 
and are illustrated in Figure 5. 

The final Addendum to the PER, predicted coral losses to zones 1 and 2 only (Table 2). 

Table 2: The Predicted Coral Losses with the Thresholds for Sedimentation set from Baseline 
Data (all values are m2) 
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Management Zone 1 737200 640865.1 128864.8 17% 12100 262063 140964.8 403027.8 

Management Zone 2 4245813 4245813 0 0 0 336114.6 0 336114.6 

Woodside developed offset packages for the cumulative loss of corals in these zones. 
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Figure 5 Management Units Proposed or Implemented in the Archipelago 


