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The removal of existing navigational aids and the installation of relocated and new navigational aids 
will result in the direct loss of small areas of benthic habitat from within the Port Curtis DIWA wetland. 
Ten navigational aids are proposed within the Port Curtis DIWA wetland, directly adjacent to the 
duplicated channels, and will result in the permanent loss of contained areas of benthic communities. 
Due to the contained extent of this loss, it is unlikely to impact on the values of the Port Curtis DIWA 
wetlands, or overall ecological function.  

Potential indirect impacts may also occur in the Port Curtis DIWA wetland as a result of Project 
activities relating to WB and WBE reclamation areas. Introduction of weed and/or pest species as well 
as alteration in the behaviour of native species in the medium term are potential indirect impacts 
caused through truck movements, material transport and vegetation clearing causing edge effects as 
a result of Project activities. 

The Project will implement mitigation measures provided in the Project EMP (refer Appendix Q2), 
Dredging EMP (refer Appendix Q1) and associated management plans to reduce the likelihood and 
magnitude of potential Project impacts on wetland values.  

It is likely that the Project will have a significant residual adverse impact on HES wetlands due to the 
direct and permanent loss of HES wetlands associated with the WBE reclamation area. This will be 
mitigated through the provision of the Project offset strategy. 

9.6 Intertidal and terrestrial fauna – existing 
environment 

9.6.1 Background 
As the WB and WBE reclamation areas are situated directly adjacent to the coastline within the Port of 
Gladstone, the potential direct and indirect impact areas encompass a variety of fauna habitats, 
including both the terrestrial environment and the intertidal zone (transitional habitat between the 
marine and terrestrial environments). Furthermore, due to the unique and complex geological and 
geomorphological processes that have shaped the coastline within the Port, there is a diverse range of 
intertidal and terrestrial habitats along the coast within the Port Curtis region. 

The intertidal habitat and areas which are tidally influenced provide distinctly different habitats, in 
comparison to freshwater areas, and are host to a range of species that specialise in utilising 
resources within the intertidal zone (e.g. shorebirds and migratory birds). As the intertidal zone is a 
transitional ecosystem between marine and terrestrial habitats, it also provides habitat for species 
common to both marine and terrestrial habitats. The intertidal environments within the Project impact 
areas are comprised of a diverse range of vegetation communities, including mangroves, mudflats and 
saltmarshes, as described in Section 9.4.  

Terrestrial habitats are situated in the Project potential indirect impact areas and comprise Eucalyptus 
woodlands on alluvial plains with Melaleuca species in the understorey. These areas are discussed in 
detail in Section 9.4. 

The field assessment traversed intertidal and terrestrial habitats present within the Project impact 
areas. The location of the survey sites is shown in Figure 9.12. 

The methodology implemented to describe intertidal and terrestrial fauna values is provided in 
Appendix I1 (Section 13.2). 
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Figure 9.12: Location of intertidal and terrestrial fauna field survey sites
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service (2013)
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9.6.2 Intertidal and terrestrial fauna values 

9.6.2.1 General context 
The WB and WBE reclamation areas are situated within the intertidal zone and the WBE reclamation 
area site is defined by exposed mudflats, saltmarsh and mangrove communities. The areas to be 
dredged are located offshore and will not result in the direct disturbance of intertidal or terrestrial 
areas. The BUF is located offshore with a small area of intertidal zone likely to be disturbed that is 
established along the existing WB reclamation area bund wall. 

The intertidal and terrestrial areas adjacent to the WB and WBE reclamation areas are defined by 
mangrove and saltmarsh communities, mudflats and foreshore vegetation. Field investigations 
conducted by Aurecon in February 2015 assessed the key habitat values of the WB and WBE 
reclamation areas indirect impact areas. The following habitat resources were identified within the WB 
and WBE reclamation areas indirect impact areas: 

 Intertidal habitats used for foraging by shorebirds and potential foraging habitat for the threatened 
Water mouse 

 Mangrove ecosystems providing fishery nursery habitat and foraging and nesting habitat for some 
bird species 

 Saltmarsh communities providing important foraging and roosting habitat for a range of bird 
species, including shorebirds (migratory and non-migratory) and waterbirds 

 Areas of adjoining mangrove and saltmarsh vegetation which may provide potential foraging and 
shelter habitat for the Water mouse 

 Large remnant areas containing Eucalyptus woodlands on alluvial plains providing important 
habitat values to the local fauna assemblages and providing connective habitat enabling, wildlife 
movement into other areas of suitable habitat  

 Canopy cover suitable for shelter, foraging and perching of bird species, including raptors  

 Fissured tree bark providing suitable habitat for small reptiles 

 Isolated patches of dense shrub stratum vegetation, providing suitable shelter resources for ground 
dwelling mammal species and bird species 

 Woody debris (i.e. felled timber, limited quantity of hollow-bearing logs present in groundcover) 

 Hollow bearing trees, including stags, suitable for nesting of arboreal mammals and some bird 
species. 

9.6.2.2 Species of conservation significance 
A total of 30 threatened intertidal and terrestrial fauna species (excluding migratory shorebirds, refer 
Sections 9.16 and 9.17) protected under the provisions of the EPBC Act and/or the NC Act were 
identified from database searches as potentially occurring within the search area (as defined in 
Figure 9.1).  

Of the threatened species that have been identified as potentially occurring within the search area, an 
assessment of their likelihood of occurrence within the Project impact areas was undertaken. This 
assessment of occurrence was based on species’ habitat associations and existing information and is 
detailed in Appendix I1 (Appendix B). 

The results of the likelihood of occurrence assessment identified that: 

 One species was confirmed to occur within the Project impact areas (i.e. Beach stone-curlew 
(Esacus magnirostris)) 

 Water mouse was considered to have a high likelihood of occurrence within the Project impact area 
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 Four species were considered to have a moderate likelihood of occurrence within the Project 
indirect impact areas (refer Appendix B, Powerful owl (Ninox strenua); Common death adder 
(Acanthophis antarticus); Coastal sheathtail bat (Taphozous australis); and Saltwater crocodile 
(Crocodylus porosus)) 

 Twenty-two species were considered to have a low likelihood of occurrence within the Project 
areas (refer Appendix B) 

Appendix I1 (Section 13.3.1 and Appendix B) contains further detail on the likelihood of occurrence 
assessments for intertidal and terrestrial fauna species. 

The special least concern species likely to occur in the Project impact areas are further discussed in 
Appendix I1 (Section 13.3.6). These species are all migratory bird species. Refer to Sections 9.16 and 
9.17 for detail on migratory bird habitat and potential impacts and risk assessment.  

9.6.2.3 Essential Habitat and habitat mapping 
There are no areas of mapped Essential Habitat for fauna species of conservation significance within 
the Project direct impact areas. Essential Habitat for the Coastal sheathtail bat, Koala and the Water 
mouse has been mapped in potential indirect impact areas, associated with the WBE reclamation area 
(DNRME 2018) (refer Figure 9.6 and Table 9.20).  

There are no areas of mapped Essential Habitat for fauna species of conservation significance within 
the BUF or the barge access channel (refer Figure 9.6).  

Table 9.20 Essential Habitat mapped for fauna species of conservation significance within, or in 
close proximity to, the Western Basin Expansion reclamation area 

Project area  Scientific name Common name NC Act 
status 

EPBC Act 
status 

Area 
(ha) 

WBE reclamation area 
direct impact area 

There are no fauna species of conservation 
significance within the direct impact area 

- - 0 

WBE reclamation area 
potential indirect impact 
area (within 500m of 
direct impact area)  

Taphozous australis Coastal sheathtail bat NT - 15.10 

Phascolarctos 
cinereus 

Koala V V 14.81 

Xeromys myoides Water mouse V V 5.17 

Table notes: 
V Vulnerable listed species 
NT Near threatened 
- Not listed 
 
Potential habitat for the species listed in Table 9.20 have been modelled and mapped, based on the 
known ecological requirements for these species. The potential habitat maps have for these three 
species are shown in Figure 9.13 to Figure 9.15.  

One additional intertidal bird species (non-migratory) has been confirmed within the Project impact 
areas, namely the Beach stone curlew (refer Appendix I1 (Section 13.3.3, Appendices B and C)). The 
Beach stone curlew is a non-migratory, resident shorebird listed as vulnerable under the provisions of 
the NC Act. As such, this species is not listed within the migratory bird species list in Section 9.17. 
However this species is likely to utilise the same habitat as migratory shorebirds, as mapped in 
Figure 9.60. The mapping for this species is therefore not reproduced in this section. 
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Figure 9.13: Potential habitat mapping for Coastal sheath-tailed bat 
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service
(2013)
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Figure 9.14: Potential habitat mapping for Koala
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service
(2013)
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Figure 9.15: Potential habitat mapping for Water mouse
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service
(2013)
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9.6.2.4 Fauna corridors 
Terrestrial biodiversity values in a region, or bioregion, are mapped across Queensland using the 
BAMM to develop a spatial GIS dataset showing local, regional and state-wide biodiversity values, 
known as the BPA mapping (EHP 2014b). Biodiversity values mapped in the BPA mapping include, 
but are not limited to: 

 Habitat for threatened species 

 Large tracts of intact vegetation, or vegetation considered to provide important ecosystem functions 

 Biodiversity values as assessed by an expert panel (e.g. habitat for priority taxa, fauna corridors, 
special biodiversity values). 

As part of the BAMM, an expert panel reviews the BPA mapping and determines the importance of 
fauna corridors (e.g. local, regional or state importance) (EHP 2014b). These corridors include areas 
of contiguous vegetation, as well as areas that could function as fauna corridors in the future (e.g. if 
revegetated).  

The biodiversity values and presence of fauna corridors within and adjacent to the WB and WBE 
reclamation areas are shown in Figure 9.8. The biodiversity values mapped within the potential 
indirect impact areas for the WB and WBE reclamation areas are predominantly associated with 
significant wetland habitats and habitat for threatened species.  

Fauna corridors of state importance are mapped within the potential indirect impact area associated 
with the WB and WBE reclamation areas, and are largely associated with remnant vegetation on the 
Many Peaks Range, which traverses north to south on land to the west of Gladstone (refer Figure 9.8).  

The areas to be dredged are located offshore within the marine environment, as a result there are no 
terrestrial biodiversity values mapped and no direct or potential indirect impacts are expected to occur 
on biodiversity values as mapped by the BPA mapping. 

9.6.2.5 Landscape Fragmentation and Connectivity Tool 
The DES Landscape Fragmentation and Connectivity Tool considers the significance of the potential 
impact on connectivity values at both the local and regional landscape scale. The local landscape 
scale is defined by a 5km buffer of the Project direct impact area and the regional landscape scale is 
defined by a 20km buffer of the Project direct impact area. 

The Landscape Fragmentation and Connectivity Tool identifies an impact on connectivity areas as 
significant if either of the following occur:  

 The change in the core remnant ecosystem extent at the local scale (‘post impact’) is greater than 
a threshold determined by the level of fragmentation at the regional scale; or  

 Any core area that is greater than, or equal to, 1ha is lost or reduced to patch fragments ‘post 
impact’ (i.e. core area to non-core area). 

The Landscape Fragmentation and Connectivity Tool analysis was undertaken for the WB and WBE 
reclamation areas and associated construction compound. The analysis was not conducted for the 
areas to be dredged and BUF as there are no areas of remnant vegetation mapped within these areas 
due to their offshore location within the marine environment. 

The Landscape Fragmentation and Connectivity Tool analysis identified no core remnant areas 
identified within the WB and WBE reclamation areas and associated areas ‘pre impact’. 

The results of the analysis of the WBE reclamation area, BUF and associated construction compound 
were that works would not impact on core remnant areas, with 0.00% change of core remnant areas 
‘post impact’. The Landscape Fragmentation and Connectivity Tool analysis concluded that the 
Project would not have a significant impact on connectivity areas based on the establishment of the 
WBE reclamation area, BUF and the associated construction compound.  
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9.6.2.6 Introduced fauna species 

Restricted matter pest species 
Three invasive animal species listed under the provisions of the Biosecurity Act as a restricted matter 
were recorded within the Project impact areas during Project EIS field investigations. These species 
and their restricted matter status are detailed in Table 9.21. 

Table 9.21 Restricted matter (pest species) identified within the Project impact areas 

Scientific 
name 

Common 
name 

Biosecurity Act 
restricted 
matter 
category 
number 

Recording 
type 

Location and abundance 

Oryctolagus 
cuniculus 

European 
rabbit 

Category 3* 

Category 4^ 

Category 5% 

Category 6# 

Scat 
identification 

WB and WBE reclamation areas indirect 
impact area  

Low density with respect to the nature of 
available habitat, no burrows identified and 
quantity of scats recorded 

Canis familiaris Feral dog Category 3* 

Category 4^ 

Category 6# 

Direct 
observation, 
scat and 
track 
identification 

WB and WBE reclamation areas indirect 
impact area  

High density likely with respect to urban 
nature of sites, quantity of tracks and scats 
recorded 

Vulpes vulpes European 
fox 

Category 3* 

Category 4^ 

Category 5% 

Category 6# 

Scat 
identification 

WB and WBE reclamation areas indirect 
impact area  

Low density with respect to the nature of 
available habitat, no burrows identified and 
quantity of scats recorded 

Table notes:  
* Category 3 restricted matter = A category 3 restricted matter must not be distributed or disposed of. That is, the matter must 

not be given as a gift, sold, traded or released into the environment unless the distribution or disposal is authorised in a 
regulation or under a permit. Deliberate human distribution or disposal contrary to the legislation is a key source of spread 
into other areas of the State 

^ Category 4 restricted matter = A category 4 restricted matter must not be moved to ensure that is does not spread into other 
areas of the State 

% Category 5 restricted matter = A category 5 restricted matter must not be possessed or kept under a person’s control.  
Category 5 pests have a high risk of negatively impacting on the environment. A Category 5 pest may only be kept under a 
permit of the Biosecurity Act or another Act  

#  Category 6 restricted matter = A category 6 restricted matter must not be fed by a person. Feeding Category 6 restricted 
pests may cause their numbers to increase and negatively impact the economy or the environment. Feeding for the 
purposes of preparing for or undertaking a control program is exempted (DAF 2017). 

Notifiable pest species  
The Red imported fire ant (Solenopsis invicta) is a notifiable pest species under the provisions of the 
Biosecurity Act and a Category 1 restricted matter under the provisions of the Biosecurity Act. 
Consequently landholders must report suspected sightings of Red imported fire ants to Biosecurity 
Queensland within 24 hours of the sighting. 

The fire ant restriction areas within Yarwun, Callemondah, Targinnie and Curtis Island in Gladstone 
have been removed, and restriction of the movement of potential fire ant carrying material has been 
lifted (DAF 2016). There are no fire ant biosecurity zones within the Project impact areas.  
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Exotic pest species 
The Cane toad (Rhinella marinus) was identified via direct observations within the WB and WBE 
reclamation areas indirect impact area during Project EIS field investigations. The Cane toad is 
classified as an ‘invasive biosecurity matter’ under the Biosecurity Act. The ‘Biological effects, 
including lethal toxic ingestion, caused by Cane toads’ is listed as a key threatening process under the 
provisions of the EPBC Act. The TSSC identified the Cane toad as a threatening process for most 
native fauna species, and that is therefore eligible for the listing criteria; ‘could cause a native species 
or an ecological community to become eligible for listing in any category, other than conservation 
dependent’ (DoEE 2015). 

9.7 Intertidal and terrestrial fauna – potential impacts 
and risk assessment 

9.7.1 Background 

9.7.1.1 Section content 
This section identifies the potential impacts and risk assessment for intertidal and terrestrial fauna 
values as a result of the Project activities, including the magnitude and consequence of the potential 
impacts on intertidal and terrestrial fauna species and their habitats.  

For the purposes of this assessment the term ‘fauna values’ incorporates all native intertidal and 
terrestrial fauna species, and associated habitats, including species listed as having conservation 
significance under the EPBC Act and/or NC Act and migratory aerial species and migratory terrestrial 
species under the EPBC Act. This section also includes assessment of non migratory shorebird 
species, with migratory shorebird impact assessment addressed in Section 9.17. 

This section provides a discussion of the potential impacts on intertidal and terrestrial fauna values 
associated with Project activities. Table 9.22 summarises the Project activities and section containing 
the impact assessment discussion. 

Table 9.22 Summary of Project activities and section addressed (intertidal and terrestrial fauna) 

Project activity Section 

Establishment of the WBE reclamation area and BUF, including:  

 Site preparation 

 Establishment of the site compound, offices and temporary areas 

 Source and transport of reclamation bund wall material 

 Placement of core and armour material, and geotextile fabric  

 Sheet piling (or similar earth retaining structure) and fill placement for the BUF 

Section 9.7.2 

Dredging activities, including: 

 Initial dredging works for the barge access channel 

 Dredging to duplicate the Gatcombe and Golding Cutting shipping channels 

 Dredging vessel movements 

 Unloading and placement of dredged material in the WB and WBE reclamation areas  

Section 9.7.3 

Removal and installation of navigational aids  Section 9.7.4 

Stabilisation and maintenance activities on the WB and WBE reclamation areas  Section 9.7.5  
 
Operation of the duplicated shipping channels and maintenance dredging activities are discussed in 
Sections 9.23 and 9.24, respectively.  
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It is important to note that this section focuses on fauna species which are commonly associated with 
intertidal and terrestrial habitats. The Project potential impact and risk assessment for fish and marine 
reptiles (excluding marine turtles), marine turtles and marine mammals are included in Section 9.13, 
Section 9.19 and Section 9.21, respectively. The Project potential impact and risk assessment for 
shorebirds, including species of conservation significance, is provided in Section 9.17.  

A potential impact and risk assessment has been conducted for those intertidal and terrestrial fauna 
values described in Appendix I1 (Section 13). Specific fauna species references have been made for 
those species which have been confirmed to occur or are considered to have a high or moderate 
likelihood of occurrence within the Project impact areas.  

9.7.1.2 Sensitivity ratings 
The sensitivity criteria and ratings which are used to assess the consequence of potential impacts on 
ecological receptors are provided in Appendix I2. The sensitivity ratings for intertidal and terrestrial 
fauna are provided in Table 9.23, which are based on the sensitivity descriptions in Appendix I2 
(Section 3.1 (refer Table 9.23 for the criteria used to define sensitivity ratings)). Section 9.7.7 provides 
an assessment of significant residual adverse impacts. 

Several fauna species of conservation significance have the potential to occur in Project indirect 
impact areas (moderate likelihood of occurrence), but have not been identified in the Essential Habitat 
mapping and/or there are not recent (i.e. since 2000) confirmed database records. These species 
have not been identified during Project EIS field investigations, though potentially suitable habitat 
occurs within the indirect impact areas. These species have not been further assessed as impacts are 
not expected to occur as a result of Project activities given the implementation of the mitigation 
measures outlined in Section 9.27. Further information on these species is provided in Appendix I1 
(Section 13.3 and Appendix B). 

Table 9.23 Sensitivity ratings for intertidal and terrestrial fauna values 

Fauna species Conservation status under the 
EPBC Act or NC Act 

Sensitivity 
rating 

Likelihood of 
occurrence 
within Project 
impact areas 

Vulnerable or Migratory fauna species under the EPBC Act or Vulnerable 
or Near threatened fauna species under the NC Act  

High   Low to confirmed 
(refer below) 

Coastal sheathtail bat (Taphozous 
australis) 

EPBC Act – Not listed 

NC Act – Near threatened 

High Moderate 

Koala (Phascolarctos cinereus) EPBC Act – Vulnerable  

NC Act – Vulnerable  

High Low 

Water mouse (Xeromys myoides) EPBC Act – Vulnerable  

NC Act – Vulnerable  

High High  

Beach stone curlew (Esacus 
magnirostris) 

EPBC Act – Marine  

NC Act – Vulnerable  

High  Confirmed 

Saltwater crocodile (Crocodylus 
porosus) 

EPBC Act – Marine and Migratory 

NC Act – Vulnerable  

High  Moderate  

Fauna species not listed as having conservation significance under the 
EPBC Act and/or the NC Act 

Low Confirmed  
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9.7.2 Establishment of the dredged material placement area 

9.7.2.1 Permanent loss of habitat area and connectivity  
The establishment of the WBE reclamation area will result in the permanent loss of approximately 
276ha of potential habitat for fauna intertidal species. Foraging habitat for shorebird species, including 
resident and migratory species, is the key habitat value of the WBE reclamation area direct impact 
area.  

Table 9.24 presents direct disturbance areas with respect to the area of potential habitat for intertidal 
and terrestrial fauna species identified as having Essential Habitat within the Project impact areas. 
The potential habitat disturbance areas provided in Table 9.24 have been calculated based on species 
potential habitat mapping included in Appendix I1 (Figures 13.3 to 13.5).  

In addition to the species listed in Table 9.24, the Beach stone curlew was also recorded within the 
intertidal areas to the west of the WBE reclamation area. This species is likely to utilise the intertidal 
areas and beaches adjacent to the WBE reclamation area. The Saltwater crocodile may also utilise 
marine habitats surrounding the WBE reclamation area.  

Table 9.24 Permanent loss of fauna habitat associated with the establishment of the Western Basin 
Expansion reclamation area 

Species and conservation 
status 

Likelihood of 
occurrence 
within direct 
impact areas 

Sensitivity 
rating 

Potential direct impact area of 
potential species habitat (ha)  

Coastal sheathtail bat (Taphozous 
australis) 

Conservation status: Near 
threatened (NC Act) 

Moderate High 1.98 

Koala (Phascolarctos cinereus) 

Conservation status: Vulnerable 
(EPBC Act and NC Act) 

Low High 0 

Water mouse (Xeromys myoides) 

Conservation status: Vulnerable 
(EPBC Act and NC Act) 

High High 0 

Beach stone curlew (Esacus 
magnirostris) 

Conservation status: Vulnerable 
(NC Act) 

High  High  Not modelled as no essential habitat 
mapped within the Project impact areas 

Intertidal areas of the WBE reclamation 
area represents potentially suitable 
habitat for this species 

Saltwater crocodile (Crocodylus 
porosus) 

Conservation status: Vulnerable 
(NC Act) 

Moderate High  Not modelled as no essential habitat 
mapped within the Project impact areas 

Intertidal and marine areas of the WBE 
reclamation area represent potentially 
suitable habitat for this species 

 
The permanent loss of habitat areas will contribute to habitat fragmentation and may impact on a 
species ability to disperse and persist within the landscape.  

The establishment of the WBE reclamation area and BUF will not result in the permanent loss of 
habitat which has been mapped as a fauna movement corridor of Regional or State significance (refer 
Figure 9.8). 



Project 237374  File 09 Nature conservation.docx  26 March 2019  Revision 0  Page 9-60 

As discussed in Appendix I1 (Section 13.3.4), to assess the degree of potential Project impact on 
fauna movement the EHP Landscape Fragmentation and Connectivity Tool has been implemented to 
measure the extent of potential Project impacts on connectivity values. Potential impacts have been 
assessed on a local and regional landscape scape. The local landscape scale was defined by a 5km 
buffer of the Project direct impact area and the regional landscape scale was defined by a 20km buffer 
of the Project direct impact area.  

The Landscape Fragmentation and Connectivity Tool analysis was conducted for the Project direct 
impact area associated with the WBE reclamation area and construction compound. The Landscape 
Fragmentation and Connectivity Tool analysis identified no core remnant areas present within the 
WBE reclamation area, BUF and construction compound. The outcomes of the analysis found that 
works would not impact on core remnant areas, with 0% change of core remnant areas at the WBE 
reclamation area and BUF post disturbance.  

The Landscape Fragmentation and Connectivity Tool analysis concluded that the loss of vegetation 
within the WBE reclamation area and BUF would not have a significant impact on connectivity areas 
for terrestrial species.  

The permanent loss and fragmentation of fauna habitat due to the establishment of the WBE 
reclamation area will have a potential residual impact on the Beach stone curlew, Coastal sheathtail 
bat, Saltwater crocodile and the Water mouse. These potential impacts will be permanent and are 
expected to be contained in extent, and are therefore moderate in magnitude. 

Adaptive design measures will be implemented during the Project detailed design phase to reduce the 
potential loss of habitat at the WBE reclamation area (refer Section 9.27). Project design will reduce, 
where practical, the permanent loss of areas that are very high and high sensitivity within the WBE 
reclamation area direct disturbance area. Project mitigation measures are provided in Section 9.27. 

During establishment of the WBE reclamation area and BUF, the post mitigation risk ratings 
associated with the permanent loss and fragmentation of intertidal and terrestrial fauna habitat are 
medium (species not considered to be of conservation significance) to high (species of conservation 
significance). Appendix I4 provides detail on the assessment of this potential impact and the resultant 
risk rating. 

9.7.2.2 Direct mortality and injury of fauna 
Activities associated with the establishment of the WBE reclamation area and BUF have the potential 
to result in the direct mortality or injury of native fauna. Physical trauma to native fauna has the 
potential to be caused via the entrapment of fauna within the constructed reclamation area when the 
bund wall is closed to marine waters, or as a result of vehicle strike from trucks associated with the 
construction of the reclamation area bund walls and BUF. The potential for physical trauma to fauna is 
relevant for all potential fauna receptors, including fauna species of conservation significance and 
common fauna species. Species most likely to become trapped in the reclamation areas are ground 
dwelling species that are capable of moving across modified areas in the absence of woodland or 
forest habitat such as mammals, amphibians and reptiles. 

Physical trauma to fauna is a direct impact that may reduce population numbers of local fauna 
assemblages. The magnitude of impact associated with potential fauna mortality or injury would be 
proportionate to the extent of potential species habitat that is impacted. Vegetation clearing 
requirements to facilitate the establishment of the WBE reclamation area are minimal and are marine 
based (i.e. seagrass meadows), and as such the potential likelihood of direct impact to intertidal and 
terrestrial fauna via physical trauma is negligible.  
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Vehicle collision with fauna is a common occurrence in Australia and is a direct impact that has the 
potential to result in physical trauma to fauna species, resulting in a reduction in local population 
numbers (Coffin 2007; Rowden et al. 2008). Increased truck movements during the transport of 
reclamation area bund wall material and construction of the BUF will result in increased vehicle 
movements that have the potential to cause injury or death to fauna by vehicle strike. Mammals, 
reptiles, amphibians and birds are all at risk of vehicle strike, particularly common species (e.g. 
macropods) that are tolerant of disturbance and/or those fauna species that can utilise roads for 
movement pathways or as foraging habitat.  

These potential impacts may occur over the short term and are expected to be contained in extent, 
and are therefore low in magnitude. 

The magnitude and likelihood of physical trauma to fauna species to occur as a result of the 
establishment of the WBE reclamation area and BUF will be minimised by the implementation of 
mitigation measures included in Section 9.27 and the Project EMP (refer Appendix Q2). 

During the establishment of the WBE reclamation area and BUF, the post mitigation risk ratings 
associated with the potential direct mortality or injury of intertidal and terrestrial fauna species are low. 
Appendix I4 provides detail on the assessment of this potential impact and the resultant risk rating. 

9.7.2.3 Potential indirect impacts 

Displacement of fauna due to noise, vibration, dust and artificial lighting 
Establishment of the WBE reclamation area and BUF is anticipated to result in increased levels of 
noise, vibration, dust and artificial lighting in adjacent intertidal and terrestrial fauna habitats. The 
impacts of light spill into the adjacent intertidal and terrestrial fauna habitats are expected to be 
minimal, as night works are not proposed to occur. The potential risks associated with the potential 
displacement of fauna due to increases in artificial light are considered to be negligible.  

The placement of core and armour material at the WBE reclamation area and BUF is expected to 
generate noise, vibration and dust emissions, and the movement of trucks is also expected to 
generate noise and dust that may impact on adjacent terrestrial and intertidal fauna habitats. These 
potential impacts are discussed in Section 13.6.  

The Project impact areas are situated in an industrial environment where intertidal and terrestrial 
environments are currently subjected to noise, vibration, dust and artificial light spill impacts 
associated with adjacent infrastructure and industry.  

The most sensitive receptors to potential impacts associated with noise and dust impacts generated 
during the establishment of the WBE reclamation area and BUF are considered to be shorebird 
species which may be displaced during foraging and roosting. Shorebird species assemblages 
considered of highest sensitivity to potential noise and dust impacts include species which roost at 
Friend Point, adjacent to the WBE reclamation area and shorebirds which forage in intertidal habitats 
within and adjacent to the WBE reclamation area. Migratory shorebirds are known to utilise this 
roosting and foraging habitat, and impacts on these species are further detailed in Section 9.17. These 
habitats are also likely to be utilised by non migratory shorebirds, including the Beach stone curlew, 
which is of conservation significance. 

The magnitude of potential noise, vibration, dust and artificial lighting impacts which have the potential 
to result in the displacement of fauna during the establishment of the WBE reclamation area and BUF 
will be minimised and mitigated through the implementation of mitigation measures in Section 9.27 
and the Project EMP (refer Appendix Q2). These potential impacts may occur over the short term and 
are expected to be contained in extent, and are therefore low in magnitude. 
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During establishment of the WBE reclamation area and BUF, the post mitigation risk ratings 
associated with the potential displacement of intertidal and terrestrial fauna due to increases in noise, 
vibration and/or dust are low (species not considered to be of conservation significance) to medium 
(species of conservation significance). Appendix I4 provides detail on the assessment of this potential 
impact and the resultant risk rating. 

Contaminant and sediment releases into adjacent habitat 
Fauna assemblages and habitats adjacent to the WB and WBE reclamation areas may be adversely 
impacted by contaminant and sediment releases during the establishment of the WBE reclamation 
area and BUF.  

Contaminants and sediment have the potential to be released into the environment during site 
establishment works for the reclamation area, BUF and the site compound. Contaminants and 
sediment may also be potentially released during the placement of core and armour material for the 
bund wall, sheet piling (or similar earth retaining structure) for the BUF or via accidental spills from 
vehicles or from onsite storage facilities. 

Truck movements associated with the transport of reclamation bund wall material, the BUF 
construction and the use of machinery during works at the reclamation area have the potential to 
result in the release of contaminants such as hydrocarbons and general waste materials. 
Contamination of shallow groundwater has the potential to occur as a result of hydrocarbon spills (i.e. 
fuels, hydraulic oils and lubricants). Soil contamination also has the potential to occur as a result of 
spillage of hydrocarbons from construction machinery, particularly during refuelling or from fuel or 
chemical storage tanks.  

Waste materials such as plastic debris released during works can be a transport medium for, and a 
potential source of, toxic chemicals such as PCBs, endocrine-active substances and chemicals similar 
to DDT. These chemicals are known to compromise immunity and cause infertility in animals, even at 
very low levels. 

Chemicals released to water may temporally increase toxicity (depending on the properties of the 
chemical and the rate of processes such as biodegradation) in the vicinity of the source and as the 
plume disperses, however some toxins may accumulate in the environment over time (e.g. substrate, 
vegetation). 

Sediment released to water may temporarily increase turbidity levels in the vicinity of the Project 
activities. In the event that contaminants, sediments and/waste materials reach adjacent habitat areas, 
there is potential for this to result in the degradation of intertidal and terrestrial fauna habitats and 
resources (e.g. contamination of prey items, reduced prey availability). Subsequently, this has the 
potential to result in harm to native fauna due to physical injury/trauma (caused by direct interaction) 
or through the ingestion of contaminated prey items.  

All native fauna assemblages, including common species and species of conservation significance, 
are potential impact receptors to the potential contaminant and sediment releases. Habitat loss and 
degradation due to pollution and contaminants is a threatening process for many species of 
conservation significance, including the Beach stone curlew (DES 2013) which has been identified 
within the WBE reclamation area.  

The magnitude of potential impacts to fauna assemblages and habitat due to the potential release of 
contaminants and sediments during the establishment of the WBE reclamation area and BUF will be 
minimised and mitigated through the implementation of mitigation measures in Section 9.27 and the 
Project EMP (refer Appendix Q2). These potential impacts are expected to be short term and within a 
contained extent, and therefore low in magnitude. 
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During the establishment of the WBE reclamation area and BUF, the post mitigation risk ratings 
associated with the potential impacts to terrestrial and intertidal fauna assemblages and habitat due to 
contaminant and sediment releases are low (for species that are not of conservation significance) to 
medium (for species of conservation significance). Appendix I4 provides detail on the assessment of 
this potential impact and the resultant risk rating. 

Potential impact of hydrological changes on fauna habitat 
Hydrodynamic changes to the areas within the channel between the northern and southern 
reclamation areas, and between the reclamation area and coastline, have the potential to impact on 
intertidal habitats directly adjacent to the WB and WBE reclamation areas. 

The hydrodynamic modelling of erosion and siltation impacts indicate that there is potential for low 
levels of erosion and siltation in the channel and between the reclamation area and the coastline as 
shown in Figure 9.26 (refer Section 9.9.2.4). Benthic taxa assemblages in intertidal areas have been 
shown to be directly associated with duration of submergence, sediment composition and the nearest 
distance to channels. Therefore, changes in marine water velocities, erosion and siltation have the 
potential to result in the decrease in abundance or altered distribution of prey resources.  

Intertidal fauna assemblages, including common species and species of conservation significance, are 
potential impact receptors to changes in the hydrodynamics of intertidal habitats adjacent to the WB 
and WBE reclamation areas. Changes in hydrology, including increased freshwater inflows and 
sedimentation from stormwater runoff, is a threatening process to the Water mouse (DERM 2010). 
Physical changes to intertidal communities such as runnelling or bund wall construction that modify 
tidal amplitude and frequency of inundation is also considered a key threat to the species (DERM 
2010; DoEE 2018b). The Beach stone curlew may also forage within these intertidal areas, and has 
the potential to be impacted by changes in hydrodynamics associated with the establishment of the 
WBE reclamation area. 

The establishment of the BUF will result in only minor changes to the marine water velocities and 
erosion and siltation rates adjacent to the WB reclamation area (refer Appendix G). 

Adaptive design measures will be implemented during the Project detailed design phase to reduce the 
magnitude of potential hydrodynamic changes on the suitability of foraging habitat for intertidal fauna 
(refer Section 9.27).  

The potential impacts to potential foraging habitat as a result of the hydrodynamic changes after the 
establishment of the WBE reclamation area and BUF will be generally restricted to a contained area 
and permanent. Therefore, the potential impacts are moderate in magnitude. 

Mitigation measures to minimise the potential hydrodynamic changes and potential impacts on 
intertidal fauna habitat as a result of the establishment of the WBE reclamation and BUF are included 
in Section 9.27 and the Project EMP (refer Appendix Q2). 

During the establishment of the WBE reclamation area and BUF, the post mitigation risk ratings 
associated with the impacts on intertidal fauna are low. Appendix I4 provides detail on the assessment 
of this potential impact and the resultant risk rating. 

Introduction and spread of weed and pest species 
The movement of equipment, material and vehicles during the establishment of the WBE reclamation 
area and BUF has the potential to result in the introduction or spread of weed and pest species 
(including diseases which may impact on fauna species). The site preparation activities associated 
with establishment of the WBE reclamation area and BUF have the potential to result in the spread of 
weeds within the local area, and may also introduce new declared weeds or pests into the reclamation 
area and immediate surrounds.  



Project 237374  File 09 Nature conservation.docx  26 March 2019  Revision 0  Page 9-64 

Three invasive flora species listed under the provisions of the Biosecurity Act were recorded within the 
Project impact areas during Project EIS field investigations (refer Appendix I1 (Section 3)). The 
movement of equipment, material and vehicles may inadvertently introduce and spread weed and pest 
species present within the Project impact areas across the region. Weed species can become invasive 
and can compete with native flora species for space and resources, thus modifying the vegetative 
structure and composition of habitat areas. Habitat loss and degradation from invasive weed species 
can adversely impact fauna habitat and has been listed as a threatening process for fauna species of 
conservation significance (listed under the EPBC Act). 

The establishment and spread of weed and pest species into habitat areas adjoining the Project 
impact areas has the potential to result in the displacement of native fauna species. Fauna species 
may be displaced by introduced species due to decreases in habitat quality, or pressures associated 
with predation and/or competition for resources (e.g. food, shelter). All native intertidal and terrestrial 
fauna species are considered to be a potential receptor to potential impacts associated within the 
introduction and spread of weed and pest species. 

Weed invasion, clearing works and the establishment of access tracks may potentially increase 
movement of pest fauna across the local area through habitat modification, allowing pest fauna to 
spread more readily across the landscape. Predation by feral animals, in particular by feral cats, foxes 
and wild dogs, is a key threat to native fauna and is listed as a threatening process to threatened 
species, including the Water mouse, which is considered to have a high likelihood of occurrence in 
habitats adjoining the WB and WBE reclamation areas. The Beach stone curlew has been confirmed 
to occur within habitats adjoining the WB and WBE reclamation areas. 

The Cane toad has been identified within the Project indirect impact areas. The spread of Cane toads 
may be facilitated by works associated with the establishment of the WBE reclamation area and BUF. 
Cane toads have been identified as a competitor species to a number of native fauna species, 
including the threatened Water mouse. The Cane toad was found to feed on crabs, marine 
pulmonates and amphipods in the mangrove zone, and as such can compete with native intertidal 
species for food resources. 

The magnitude and likelihood of adverse impacts on adjacent intertidal habitat as a result of the 
introduction or spread of pest and weed species will be managed and mitigated through the 
implementation of mitigation measures in Section 9.27 and the Project EMP (refer Appendix Q2). 
These potential impacts may occur over the medium term and are expected to be contained in extent, 
and are therefore moderate in magnitude. 

During establishment of the WBE reclamation area and BUF, the post mitigation risk ratings 
associated with the potential displacement of terrestrial and intertidal fauna due to the introduction and 
spread of weed and/or pest species are low (species not considered to be of conservation 
significance) to medium (species of conservation significance). Appendix I4 provides detail on the 
assessment of this potential impact and the resultant risk rating. 

9.7.3 Dredging activities 

9.7.3.1 Potential direct mortality and injury of fauna  
Dredging activities have the potential to result in physical trauma, mortality or injury to intertidal and/or 
terrestrial fauna at the WBE reclamation area.  

Shorebird species at the WBE reclamation area are considered at highest risk of mortality during 
dredging and placement activities due to the proximity to multiple important roost sites to the areas to 
be dredged (refer Figure 9.60 to Figure 9.62). Potential Project impacts to migratory shorebird species 
are discussed in further detail in Section 9.17. 
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Native fauna species which have become trapped within the WBE reclamation area when the bund 
wall is closed may be killed or injured during the placement of dredged material within the reclamation 
area. Intertidal species such as the Water mouse or shorebirds which may forage within or adjacent to 
the reclamation area are considered of greatest risk of impact, although the likelihood of shorebirds 
becoming trapped is considered to be low as they are highly mobile species. 

The magnitude and likelihood of physical trauma to fauna species to occur as a result of dredging 
placement activities at the WBE reclamation area will be minimised and mitigated through the 
implementation of mitigation measures in Section 9.27 and the Dredging EMP (refer Appendix Q1). 

Potential impacts which result in the mortality or injury of fauna are considered to be permanent and 
irreversible, with respect to the physical trauma which is caused to the species and potential 
subsequent impacts on population numbers and the species ability to persist in the area. Impacts will 
be restricted to a contained extent, with potential impacts directly associated with the dredging vessels 
used during the works and the placement of dredged material within the reclamation area. The 
magnitude of the potential impact is therefore considered to be moderate.  

The post mitigation risk ratings associated with the potential direct mortality or injury of fauna during 
dredging activities and placement of material within the WBE reclamation area are low (species not 
considered to be of conservation significance) to medium (species of conservation significance). 
Appendix I4 provides detail on the assessment of this potential impact and the resultant risk rating. 

9.7.3.2 Potential indirect impacts  

Altered groundwater quality 
During the dredging activities, there is potential for the degradation of groundwater quality within and 
surrounding the WB and WBE reclamation areas, however it is not expected to result in impacts to 
groundwater flows or levels (refer Chapter 10 (water resources)). This has the potential to impact on 
the suitability of intertidal fauna habitat in the areas directly adjacent to the WB and WBE reclamation 
areas.  

Groundwater quality has the potential to be altered/degraded as a result of accidental leaks and spills 
of hydrocarbons, oils and other hazardous chemicals/materials from machinery, vehicles and storage 
facilities. The potential for groundwater impacts will be within the local area and is likely to be 
temporary, therefore low in magnitude.  

The magnitude and likelihood of habitat degradation and fauna displacement occurring as a result 
groundwater level changes due to dredged material placement within the reclamation area will be 
minimised and mitigated through the implementation of mitigation measures in Section 9.27 and the 
Project EMP (refer Appendix Q2).  

During dredging activities, the post mitigation risk ratings for the potential impact on fauna habitat due 
to altered groundwater levels associated with dredged material placement are low (species not 
considered to be of conservation significance) to medium (species of conservation significance). 
Appendix I4 provides detail on the assessment of this potential impact and the resultant risk rating. 

Potential displacement of fauna due to increases in noise, vibration, dust and 
artificial lighting 
Intertidal and terrestrial fauna assemblages situated adjacent to the channel duplication area to be 
dredged have the potential to be impacted by an increase in noise, vibration and artificial lighting 
generated during dredging and placement activities (i.e. impact on native fauna behaviours, 
movement and dispersal). 
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The channel duplication area to be dredged is situated in an existing industrial environment where 
intertidal and terrestrial environments are currently subjected to noise, vibration and dust impacts 
associated with adjacent infrastructure and industry. While the dredging activities will be operational 
24 hours per day, the artificial lighting will be minimal and restricted to the lighting necessary for the 
safe operation of dredgers, the BUF and the dredged material placement and dewatering process. 

Potential noise, vibration and dust impacts generated during dredging activities have the potential to 
contribute to cumulative impacts and result in the displacement of local fauna assemblages. All fauna 
species which may be present within the area, including avian, mammal and reptile species, are all 
considered potential impact receptors. The most sensitive receptors to potential impacts associated 
with noise, vibration and dust impacts generated during dredging activities are shorebird species, 
which are known to forage in intertidal habitats directly adjacent to the WB and WBE reclamation 
areas. Potential Project impacts on shorebird species are discussed in further detail in Section 9.17. 

The magnitude of potential noise, vibration and dust impacts which have the potential to result in the 
displacement of fauna during the dredging activities will be minimised and mitigated through the 
implementation of mitigation measures in Section 9.27 and the Dredging EMP (refer Appendix Q1). 

During dredged material placement at the WB and WBE reclamation areas, the post mitigation risk 
ratings for the potential displacement of fauna due to increases in noise, vibration and dust are low. 
Appendix I4 provides detail on the assessment of this potential impact and the resultant risk rating. 

The post mitigation consequence ratings associated with the potential displacement of fauna due to 
increases in artificial light are considered to be negligible to low, with a negligible risk rating.  

Potential impact on fauna species and habitats due to contaminant releases 
Potential contaminant releases during dredging and placement activities have the potential to have an 
adverse impact on local fauna assemblages and their habitats. 

Contaminants such as hydrocarbons and waste materials may be released from the dredging vessels 
and impact intertidal habitats adjacent to the areas to be dredged and the WB and WBE reclamation 
areas. Intertidal and terrestrial fauna habitats may also be potentially impacted by contaminant 
releases associated with spills from site compound storage of hydrocarbons and other potential 
contaminants. Contaminant spills from the site compound storage area at the WB and WBE 
reclamation areas may adversely impact adjoining intertidal and terrestrial habitats via surface water 
flows and groundwater.  

Though there is potential for the degradation of groundwater quality within and surrounding the WB 
and WBE reclamation areas, it is not expected to result in impacts to groundwater flows or levels (refer 
Chapter 10 (water resources)). This has the potential to impact on the suitability of intertidal fauna 
habitat in the areas directly adjacent to the WB and WBE reclamation areas.  

The release of contaminants may also result in harm to fauna due to physical trauma caused by direct 
interaction with contaminated or the ingestion of contaminated prey items. The potential impact of a 
contaminant release during dredging activities and the placement of dredged material at the WB and 
WBE reclamation areas has the potential to impact the local area and occur over the short term, 
therefore the magnitude of the potential impact is moderate. 

Potential impacts will be managed and mitigated through the implementation of mitigation measures in 
Section 9.27 and the Dredging EMP (refer Appendix Q1). 

During dredging activities, the post mitigation risk ratings for the potential impact on fauna species and 
their habitat due to contaminant releases are low (species not considered to be of conservation 
significance) to medium (species of conservation significance). Appendix I4 provides detail on the 
assessment of this potential impact and the resultant risk rating. 
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Potential water quality impacts due to bund wall failure or seepage 
Intertidal habitats adjacent to the WBE reclamation area and within the zone of influence of a turbid 
plume within the marine area have the potential to be impacted by a decrease in water quality 
associated with bund wall failure and/or seepage. A decrease in marine water quality has the potential 
to reduce the intertidal fauna habitat values. 

The overtopping of the bund wall during or after a significant flood event may also result in water with 
elevated turbidity entering adjacent environments and decreasing the marine water quality.   

The magnitude of potential impacts to fauna assemblages and habitat due to decreases in water 
quality associated with bund wall failure or seepage during dredging activities is likely to have 
temporary to medium term impacts within the local area (i.e. moderate magnitude). 

The potential impacts will be minimised and mitigated through the implementation of mitigation 
measures in Section 9.27 and the Dredging EMP (refer Appendix Q1). 

During dredging activities, the post mitigation risk ratings for the potential water quality impacts (and 
impacts on intertidal habitats) due to bund wall failure or seepage are low (species not considered to 
be of conservation significance) to medium (species of conservation significance). Appendix I4 
provides detail on the assessment of this potential impact and the resultant risk rating. 

Introduction and spread of weed and pest species 
Invasive weed and pest species (including diseases which may impact on fauna species) may be 
introduced to habitats adjacent to the WB and WBE reclamation areas via the use and movement of 
dredging vessels and land based equipment and vehicles.  

The risk assessment associated with this potential impact is discussed in Section 9.7.2.3. 

9.7.4 Removal and installation of navigational aids 

9.7.4.1 Contaminant and sediment releases into adjacent habitat 
The removal (via air blasting), installation and repositioning of navigational aids will result in a small 
increase in vessel movements in close proximity to the proposed duplicated channel extent.  

The removal and installation of new navigational aids has the potential to result in the release of 
contaminants from vessels and/or the pile driving barge. Contaminants which may be released include 
hydrocarbons and waste materials. The release of contaminants has the potential to result in the 
degradation of intertidal fauna habitats within the tidal zone of influence of the release point of the 
contaminant. The release of contaminants may also result in harm to fauna due to physical trauma 
caused by direct interaction with contaminants and the ingestion of contaminated prey items.  

Potential fauna receptors considered at highest risk of impact include the Beach stone curlew, 
common intertidal species and the vulnerable Water mouse which is known to occur within Port Curtis. 
However, given the location of this activity, it is highly unlikely there will be impacts on these species. 

These potential impacts will be temporary in duration and are expected to be contained in extent, and 
are therefore low in magnitude. 

The potential impacts to fauna assemblages and habitat due to the potential release of contaminants 
during the removal and installation of navigational aids will be minimised and mitigated through the 
implementation of mitigation measures in Section 9.27 and the Project EMP (refer Appendix Q2). 

The post mitigation risk ratings for the potential impact on fauna species and their habitat due to 
contaminant releases during removal and installation of navigational aids are low. Appendix I4 
provides detail on the assessment of this potential impact and the resultant risk rating. 
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9.7.5 Stabilisation and maintenance activities 
Stabilisation and establishment of the final Project landform on the WB and WBE reclamation areas 
has the potential to result in impacts on adjacent intertidal fauna habitat.  

Potential impacts discussed in Section 9.7.2 with respect to the establishment of the WBE reclamation 
area are similar to the potential impacts expected during stabilisation and maintenance activities. The 
potential impact pathways and receptors for this activity are similar to those discussed in 
Section 9.7.2, including for impacts relating to short term declines in water quality (i.e. as a result of 
erosion or the release of contaminants), direct mortality as a result of vehicle strike, introduction of 
pest and weed species, and minor noise and dust impacts. However, potential impacts are expected 
to be minimal as the post-dredging workforce will require a minimal onsite workforce, with a maximum 
workforce of 8 people during stabilisation activities. 

These potential impacts may occur over the short term and are expected to be contained in extent, 
and are therefore low in magnitude. These potential impacts will be mitigated through the Project EMP 
(refer Appendix Q2).  

The post mitigation risk ratings associated with stabilisation and establishment of the final Project 
landform and the potential impacts on intertidal and terrestrial fauna species and habitat are low. 
Appendix I4 provides detail on the assessment of this potential impact and the resultant risk rating. 

9.7.6 Threatening processes for species of conservation significance 
and migratory species 

Threatening processes which may lead to the progressive loss of species of conservation significance 
and migratory species, including ecologically significant habitat, have been assessed with regards to 
the potential Project impacts. Threatening processes for species of conservation significance and 
migratory intertidal or terrestrial fauna species which have been confirmed to occur, or are considered 
to have a high or moderate likelihood of occurrence within the Project impact areas, have been 
identified from the relevant species recovery plan, conservation listing advice and/or threat abatement 
plan. 

The potential Project impacts which have been provided in Sections 9.7.2 to 9.7.5 have been 
assessed with regard to their potential contribution to the species threatening processes (refer 
Appendix I3).  

Residual impacts on a threatening process have the potential to result where an impact has a high or 
very high risk rating. Intertidal or terrestrial species for which potential Project impacts are considered 
to have a residual impact on a threatening process which may lead to the progressive loss of the 
species or ecologically significant habitat (refer Appendix I3), will be subject a significant residual 
adverse impact assessment. The significant residual adverse impact assessment is provided below. 

9.7.7 Significant residual adverse impact assessment 

9.7.7.1 Summary of species requiring assessment 
A significant residual adverse impact assessment has been conducted to identify if the Project will, or 
is considered likely to have a significant residual adverse impact on an intertidal or terrestrial fauna 
value which is defined as a MNES or a MSES. The impact assessment included in this section has 
been conducted in accordance with the Matters of National Environmental Significance Significant 
Impact Guidelines, Version 1.1 (DoE 2013) and the Queensland Environmental Offsets Policy 
Significant Residual Impact Guideline (EHP 2014a). 

This assessment of significant residual adverse impacts considers the significance of potential Project 
impacts after the implementation of the Project mitigation measures included in the Dredging EMP and 
the Project EMP (Appendices Q1 and Q2, respectively).   
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Table 9.25 includes the intertidal and terrestrial fauna species which are subject to this significant 
residual adverse impact assessment, due to Project impacts having: 

 Very high or high risk (post mitigation measures) (refer Sections 9.7.2 to 9.7.5), and/or 

 A residual impact to a key threatening process (refer Appendix I3). 

Table 9.25 Intertidal and terrestrial fauna MNES and MSES subject to significant residual adverse 
impact assessment 

Fauna value MNES MSES Significance 
assessment 

Water mouse  Vulnerable listed species Protected wildlife habitat Table 9.26 

Beach stone curlew  - Protected wildlife habitat Table 9.27 

Coastal sheathtail bat  - Protected wildlife habitat Table 9.27 

Saltwater crocodile Migratory species Protected wildlife habitat Table 9.27 
 

9.7.7.2 Water mouse  
The Water mouse is a Vulnerable species under the EPBC Act and the NC Act. As such the MNES 
significant impact assessment criteria for vulnerable species (DoE 2013) and the significant impact 
assessment criteria for protected wildlife habitat (EHP 2014a) has been used for the Water mouse 
significant residual adverse impact assessment (refer Table 9.26). 

The significant residual adverse impact assessment concluded that the Project will not have a 
significant residual adverse impact on the Water mouse. 

Table 9.26 Significant residual impact assessment – Water mouse 

Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

MNES – Vulnerable species   
 Lead to a long term decrease in the size of an important population of a species  

 Reduce the area of occupancy of an important population  

 Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the 
species is likely to decline 

MSES – Protected wildlife habitat   
 Lead to a long term decrease in the size of a local population 

 Reduce the extent of occurrence of the species 

 Cause disruption to ecologically significant locations (e.g. breeding, feeding, nesting, migration or resting 
sites) of a species 

Unlikely to have a significant impact 

As the Water mouse is considered to be one single, nationally important population, any species assemblages 
or local population is considered to be an important population (DoE 2015a).  

No areas of potential Water mouse habitat are mapped within the WBE reclamation area. Approximately 
95.72ha of potential Water mouse habitat is mapped within the WB and WBE reclamation areas indirect impact 
area. 

The Water mouse has a high likelihood of occurrence within the WB and WBE reclamation areas indirect 
impact area. Suspected signs of nesting and feeding for the Water mouse were identified within the WB and 
WBE reclamation areas indirect impact area during the Project EIS ecological field investigations. 

Areas of potential Water mouse habitat mapped within the WB and WBE reclamation areas indirect impact 
area is considered to constitute the definition of critical habitat for the species (DoE 2015a).  

The WBE reclamation area direct impact area is not considered to provide critical habitat, including core 
foraging habitat, for the Water mouse, with species foraging associated with mangrove and saltmarsh 
communities in the high tidal zone (DoEE 2018b). In Central south Queensland, the species has only been 
captured in the high inter-tidal zone (DoEE 2018b). 



Project 237374  File 09 Nature conservation.docx  26 March 2019  Revision 0  Page 9-70 

Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

The Project will not involve the direct removal of potential critical habitat for the Water mouse within the WB 
and WBE reclamation areas indirect impact area or have a direct impact on habitat required to support foraging 
and breeding behaviours for any local species assemblages present.  

With respect to the positioning of the WBE reclamation area approximately 200m from the coastline, the 
establishment of the WBE reclamation area will not isolate areas of potential Water mouse habitat within the 
WB and WBE reclamation areas indirect impact area.  

Any potential indirect Project impacts on areas of Water mouse habitat within the WB and WBE reclamation 
areas indirect impact area, such as potential hydrological impacts, will be managed and mitigated via the 
implementation of the management measures outlined in the Dredging EMP and Project EMP (Appendices Q1 
and Q2, respectively). 

MNES – Vulnerable species   
 Fragment an existing important population into two or more populations 

MSES – Protected wildlife habitat   
 Fragment an existing population 

 Result in genetically distinct populations forming as a result of habitat isolation 

Unlikely to have a significant impact 

The Water mouse is considered capable of moving between habitats as suitability changes, with the species 
recorded travelling up to 3km in a night, with an average home range of 0.7ha (Van Dyck 1996). Consequently, 
the Water mouse is considered to have the ability to colonise new areas. 

The Project will not involve the direct removal of Water mouse habitat. With respect to the positioning of the 
WBE reclamation area approximately 200m off the coastline, it will not result in the isolation or fragmentation of 
areas of potential Water mouse habitat mapped in the indirect impact areas. 

MNES – Vulnerable species   
 Adversely affect habitat critical to the survival of a species 

Unlikely to have a significant impact 

Habitat critical to the survival of the Water mouse includes all mangrove communities, intertidal communities 
and coastal freshwater wetlands with one or more of the following features:  

 Intact hydrology  

 Prey resources (i.e. crustaceans, marine polyclads and marine pulmonates and bivalves)  

 Active Water mouse nest structures  

 A defined supralittoral bank that could enable the construction of nests (DoE 2015a). 

Areas of potential Water mouse habitat within the indirect impact area associated with the WB and WBE 
reclamation areas are considered to satisfy the aforementioned definition of critical habitat due to the presence 
of suitable prey resources and intact hydrology. The Project will not involve the direct removal of critical Water 
mouse habitat within the WB and WBE reclamation areas indirect impact area. 

Any potential indirect Project impacts on areas of Water mouse habitat within the indirect impact area, such as 
potential hydrological, noise and dust impacts, will be managed via the implementation of the management 
measures outlined in the Dredging EMP and Project EMP (Appendices Q1 and Q2, respectively). Furthermore, 
areas of vegetation along the coastline in these indirect impact areas will be monitored prior to, during and post 
construction of the reclamation area to identify potential adverse impacts. In the event that adverse impacts are 
identified on these vegetation communities (and associated potential Water mouse habitat), adaptive 
management strategies will be implemented (refer Section 9.27).  
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Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

MNES – Vulnerable species   
 Disrupt the breeding cycle of an important population 

Unlikely to have a significant impact 

Within Queensland, breeding habitat for the Water mouse appears to be restricted to mud ramps constructed 
between the buttress roots of Ceriops tagal, Bruguiera parviflora or B. gymnorrhiza and within hollow bearing 
mangroves (Ball 2004; DoE 2015a).  

Species nests have been recorded within 5m of the highest astronomical tide mark, suggesting that nests are 
positioned as close as possible to feeding grounds, whilst minimising tidal inundation (Ball 2004; DERM 2010; 
DoE 2015a).  

The Project will not involve direct disturbance within areas of potential breeding habitat for the Water mouse. 
The Project will not involve the direct removal of mangrove species which have the potential to provide 
breeding places for the Water mouse.  

Any potential indirect Project impacts on areas of Water mouse habitat within the indirect impact area, such as 
potential hydrological, noise and dust impacts, will be managed and mitigated through implementation of the 
management measures outlined in the Dredging EMP and Project EMP (Appendices Q1 and Q2, respectively). 

MNES – Vulnerable species   
 Result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable 

species’ habitat 

MSES – Protected wildlife habitat   
 Result in invasive species that are harmful to an endangered or vulnerable species becoming established 

in the endangered or vulnerable species’ habitat 

Unlikely to have a significant impact 

Van Dyck (1996) identifies Cane toads as competitors of the Water mouse as the Cane toad has been found to 
feed on crabs, marine pulmonates and amphipods in the mangrove zone. The Cane toad has been identified 
within the Project impact areas. 

Predation pressures from feral and domestic dogs, foxes and feral and domestic cats are considered likely to 
pose significant threats to populations of the Water mouse (DERM 2010) 

With the implementation of the Project EMP (refer Appendix Q2) and mitigation measures relating to control of 
pest and weed species, it is unlikely that the Project will result in the introduction or spread of pests and weeds 
into areas of potential Water mouse habitat. 

MNES – Vulnerable species   
 Introduce disease that may cause the species to decline 

MSES – Protected wildlife habitat   
 Introduce disease that may cause the species to decline 

Unlikely to have a significant impact 

The nature of Project activities is considered unlikely to introduce disease that may cause species decline. 

With the implementation of the Project EMP (refer Appendix Q2) and mitigation measures relating to control of 
pest and weed species, it is unlikely that the Project will result in the introduction of diseases that may cause 
the species to decline. 
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Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

MNES – Vulnerable species   
 Interfere substantially with the recovery of the species 

MSES – Protected wildlife habitat   
 Interfere with the recovery of the species 

Unlikely to have a significant impact 

The objective of the National recovery plan for the Water mouse (DERM 2010) is to improve the conservation 
status of the Water mouse and its habitat through habitat protection, reducing threats to species survival, 
research and increasing public participation in recovery activities. 

Key actions identified in the species recovery plan include:  

 Confirming and documenting the current distribution of the species  

 Mapping known populations and their habitat 

 Assessing the impact of known threatening processes 

 Developing and implementing a threat management plan to rehabilitate habitat at priority sites 

 Engaging the community in efforts to protect existing populations by establishing voluntary agreements with 
relevant land owners and managers 

 Coordinating the recovery process. 

The nature of the Project activities will not interfere or impede these actions for the species.  

Furthermore, the Water mouse is considered likely to have suitably flexible strategies to cope with resource 
fluctuations. Occurring within intertidal zones, the species is subject to frequent resource fluctuations as its 
habitat is subject to daily fluctuations associated with tidal movements. The Water mouse has demonstrated 
mobile dispersal patterns to facilitate responses to its habitat’s characteristics (DoE 2015a). 

The Project is not considered likely to result in impacts that will interfere with the recovery of the species. 
 

9.7.7.3 Protected wildlife habitat for intertidal fauna species  
The Project has the potential to result in a residual impact on intertidal fauna species which are listed 
under the provisions of the NC Act.  

The significant residual adverse impact assessment provided in Table 9.27 has been prepared for the 
Beach stone curlew, Coastal sheathtail bat and the Saltwater crocodile. These species are listed 
threatened species under the NC Act, however are not listed as threatened species under the 
provisions of the EPBC Act. The Saltwater crocodile is listed as a Migratory species under the 
provisions of the EPBC Act.  

The significant residual adverse impact assessment in Table 9.27 has been conducted with respect to 
the significant impact assessment criteria for migratory species (DoE 2013) and protected wildlife 
habitat (EHP 2014a).  

The significant residual adverse impact assessment concluded that the proposed Project activities at 
the WB and WBE reclamation areas will not have a significant residual adverse impact on the MNES 
migratory species the Saltwater crocodile, or MSES Protected Wildlife Habitat for the Coastal 
sheathtail bat or the Saltwater crocodile.  

The significant residual adverse impact assessment concluded that the proposed Project activities at 
the WB and WBE reclamation areas will have a significant residual adverse impact on MSES 
Protected Wildlife Habitat for the Beach stone curlew.  
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Table 9.27 Significant residual impact assessment – MNES and MSES intertidal fauna species 

Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

MNES – Migratory species (Saltwater crocodile) 
 Substantially modify (including by fragmenting, altering fire regimes, altering nutrient cycles or altering 

hydrological cycles), destroy or isolate an area of important habitat for a migratory species 

 Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically 
significant proportion of the population of a migratory species. 

MSES – Protected wildlife habitat   
 Lead to a long term decrease in the size of a local population 

 Reduce the extent of occurrence of the species 

 Cause disruption to ecologically significant locations (breeding, feeding, nesting, migration or resting sites) 
of a species 

Potential significant impact – Beach stone curlew  

Unlikely to have a significant impact – Coastal sheathtail bat, Saltwater crocodile 

The establishment of the WBE reclamation area has the potential to cause disruption to ecologically significant 
locations for the Beach stone curlew.  

The Beach stone curlew is a largely sedentary species (EHP 2013c). The species was recorded within the WB 
and WBE reclamation areas indirect impact areas during the Project EIS field investigations. The exposed 
mudflats and saltmarsh communities within the WBE reclamation area direct impact area are considered to 
provide suitable foraging habitat for the species. The mangrove communities within the WB and WBE 
reclamation areas indirect impact area provide suitable high tide roosting habitat for the species.  

The Beach stone curlew constructs nests in mangroves, estuaries, coral ridges or amongst short grass and 
scattered casuarinas. No nests for the Beach stone curlew were identified within the Project impact area during 
Project EIS field investigations, however the mangrove communities within the WB and WBE reclamation 
areas indirect impact area do provide potential breeding habitat for the species.  

The removal of foraging habitat for the species at the WBE reclamation area may potentially impact on an 
ecologically significant location for the Beach stone curlew. 

Proposed works within the Project impact areas are not anticipated to cause disruption to ecologically 
significant locations for the Coastal sheathtail bat or the Saltwater crocodile. Consequently, the removal of 
potential species habitat is not considered likely to reduce the viability of local species assemblages, impacting 
on their extent of occurrence or leading to a long term population decrease in the local region.  

Essential Habitat for the Coastal sheathtail bat has been mapped within the WB and WBE reclamation areas 
indirect impact area (i.e. approximately 258.34ha). Areas of potential species habitat within the WBE 
reclamation area are considered to provide potential foraging habitat for the species. The Coastal sheathtail 
bat is associated with a large variety of habitats close to the sea, including mangroves, coastal sand dunes, 
Melaleuca swamps, rainforest and any other habitats within foraging range of the species roosts. The species 
forages for beetles and other insects which it brings back to its roosts to consume (Curtis et al. 2012). The 
Coastal sheathtail bat is not considered to have specialised or specific resources for foraging. During the 
Project EIS field investigations, no roost sites (i.e. sea caves) for the Coastal sheathtail bat were identified 
within the Project direct or indirect impact areas. The Project is not anticipated to impact on ecologically 
significant locations for the Coastal sheathtail bat.  

Population trends for the Saltwater crocodile are positive. A seven year survey recorded 6,444 sightings of the 
species in the Queensland waterways (DoEE 2019a). Preferred nesting habitat of the Saltwater crocodile 
includes elevated, isolated freshwater swamps that do not experience the influence of tidal movements. The 
Saltwater crocodile is a mound nester, preferring areas with tall vegetation and permanent water close by. One 
clutch with an average of 52-60 eggs is laid per season. High annual egg mortality is caused by rainfall 
washing away nests and exposing eggs (DoEE 2019a). The Project is not considered to directly impact key 
nesting habitat for the Saltwater crocodile. 

The primary feed sources for the Saltwater crocodile are defined by common and widespread species, 
including crustaceans, insects and mammals. The Project will have a potential impact on intertidal foraging 
resources within the WBE reclamation area, however with respect to the non-specific nature of the foraging 
resources and the mobility of the Saltwater crocodile and that the works will not isolate species movement, the 
Project is not anticipated to have a significant impact on the foraging resources for the Saltwater crocodile. 
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Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

The Dredging EMP and Project EMP (Appendices Q1 and Q2, respectively) include specific mitigation 
measures to be implemented during Project activities to minimise any potential for direct impact to fauna 
species which has the potential to result in species death or injury or the destruction of any animal breeding 
places. Mitigation measures include the provision of a suitably qualified and licenced fauna spotter catcher who 
would survey the Project direct impact areas for species or breeding place presence prior to works 
commencing. 

MSES – Protected wildlife habitat   
 Fragment an existing population  

 Result in genetically distinct populations forming as a result of habitat isolation 

Unlikely to have a significant impact   

The Beach stone curlew is a largely sedentary species which usually occurs solitarily or in pairs (EHP 2013c). 
The species was recorded within the WB and WBE reclamation areas indirect impact areas during the Project 
EIS field investigations.  

The nature and offshore location of the Project activities at the WB and WBE reclamation areas will not isolate 
Beach stone curlew habitat.  

The Coastal sheathtail bat and Saltwater crocodile are considered to be highly mobile species which do not 
require the provision of specific shelter or microhabitat resources to facilitate movement across the landscape. 
The Coastal sheathtail bat has been recorded traversing between island roost sites and mainland foraging 
locations, demonstrating a capacity for long distance movements (Churchill 2008). The Saltwater crocodile is 
considered to be highly mobile species which do not require the provision of specific shelter or microhabitat 
resources to facilitate movement across the landscape. Movement studies of relocated adult Saltwater 
crocodiles have recorded long-distance individual movements, up to 280km, demonstrating a capacity for long 
distance movements (DoEE 2019a).  

The nature of Project activities is not considered to fragment species populations or result in genetically distinct 
species populations forming due to the isolation of habitat. 

MNES – Migratory species (Saltwater crocodile) 
 Result in an invasive species that is harmful to the migratory species becoming established in an area of 

important habitat for the migratory species, 

MSES – Protected wildlife habitat   
 Result in invasive species that are harmful to an endangered or vulnerable species becoming established 

in the endangered or vulnerable species’ habitat 

Unlikely to have a significant impact   

Predation pressure by exotic animals on the eggs of the Beach stone curlew may threaten local species 
populations. Predation has not been identified as a key threat to the Coastal sheathtail bat (Curtis et al. 2012; 
Churchill 2008; DoEE 2019d). Predation pressure by exotic animals on Saltwater crocodile eggs may threaten 
local species populations (DoEE 2019a). 

The establishment of the WBE reclamation area and the final landform works has the potential to introduce or 
spread pest species into adjacent intertidal habitats.  

The likelihood of the Project introducing or spreading pest species across the local landscape is considered to 
be reduced and managed via the implementation mitigation measures included in the Dredging EMP and 
Project EMP (refer Appendices Q1 and Q2, respectively). 

MSES – Protected wildlife habitat   
 Introduce disease that may cause the population to decline 

Unlikely to have a significant impact   

The nature of Project activities is considered unlikely to introduce disease that may cause species decline. 

Review of literature has not identified disease as a key threatening process to the Beach stone curlew, Coastal 
sheathtail bat or the Saltwater crocodile (Curtis et al. 2012; Churchill 2008; DoEE 2019d).  

To minimise the potential of Project activities introducing disease to the area which have the potential to cause 
species decline, a Project Pest and Weed Management Plan (PWMP) will be developed and implemented. The 
movement of materials and equipment, which have the potential to act as transport mediums for disease, will 
be subject to the Project PWMP. 



Project 237374  File 09 Nature conservation.docx  26 March 2019  Revision 0  Page 9-75 

Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

MSES – Protected wildlife habitat   
 Interfere with the recovery of the species 

Unlikely to have a significant impact   

There are no recovery plans currently in place for the Beach stone curlew, Coastal sheathtail bat or the 
Saltwater crocodile.  

With the implementation of fauna mitigation measures included in Section 9.7.1, the Project is not considered 
likely to contribute to threatening processes for the species. By ensuring that the Project does not contribute to 
threatening process such as weed invasion, predation vulnerability, pollution and contamination of species 
habitat, direct injury or mortality to fauna, the Project is not considered likely to interfere with the recovery of the 
species. 

 

9.7.8 Assessment summary 
The direct and indirect Project impact areas include intertidal and terrestrial environments which 
provide habitat value for native fauna species. To describe the local fauna assemblages and key 
habitat values within the Project impact areas, a review of government databases, scientific literature 
and Project EIS field investigations was conducted. To supplement the existing dataset, an ecological 
field assessment was conducted to identify the likely occurrence of any fauna species of conservation 
significance present within the intertidal and terrestrial environments of the Project impact areas. 

The WBE reclamation area direct impact area includes exposed mudflats which provide suitable 
foraging habitat for resident shorebird species, including the Beach stone curlew, which is of 
conservation significance. There are no areas of woody vegetation, including mangroves or terrestrial 
vegetation communities, present within the WBE reclamation area direct impact area. The mangrove 
and saltmarsh communities present adjacent to the WB and WBE reclamation areas provide foraging 
and roosting habitat for resident shorebird species, including the Beach stone curlew which was 
identified adjacent to the WB and WBE reclamation areas during Project EIS field investigations. The 
mangrove and saltmarsh communities present adjacent to the WB and WBE reclamation areas also 
provide potential habitat for intertidal species, including the threatened Water mouse and Coastal 
sheathtail bat. 

Areas of remnant Eucalyptus woodland adjacent to the WB and WBE reclamation areas provide 
connectivity habitat value for local fauna assemblages. Terrestrial vegetation communities present 
adjacent to the WB and WBE reclamation areas provide canopy cover suitable for shelter, foraging 
and perching of avian species, fissured tree bark which provides suitable habitat for small reptile 
species, woody debris and dense ground cover providing shelter resources for reptile and ground 
dwelling mammal species and hollow bearing trees which have the potential to provide suitable 
nesting resources for arboreal mammals and some avian species. 

The establishment of the WBE reclamation area will not involve the direct and permanent loss of 
intertidal or terrestrial vegetation. The establishment of the WBE reclamation area, including the 
placement of dredged material, will result in the permanent loss of exposed mudflats and benthic 
habitats which provide foraging habitat for resident shorebird species and intertidal fauna species. 

The new navigational aids and the areas to be dredged are located offshore and these activities will 
not result in the direct and permanent loss of intertidal or terrestrial habitats. 

Unmitigated Project activities have the potential to result in the injury or death of fauna, the 
displacement of fauna due to the introduction and spread of weed and pest species, the displacement 
of fauna due to increased noise, vibration, dust and artificial lighting, and decreased habitat quality 
associated with sedimentation and water quality impacts.  
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The Project will implement mitigation measures provided in the Dredging EMP and Project EMP (refer 
Appendices Q1 and Q2, respectively), and associated management plans, to reduce the likelihood 
and magnitude of potential Project impacts on intertidal and terrestrial fauna values. The 
implementation of mitigation measures contained in the aforementioned EMPs will reduce residual 
Project impacts on intertidal and terrestrial fauna values. 

The potential for a Project impact to have a residual impact and contribution to a fauna species 
threatening process has been assessed for intertidal and terrestrial fauna species of conservation 
significance, which have been confirmed to occur, or are considered to have a high or moderate 
likelihood of occurrence within the Project impact areas. A significant residual adverse impact 
assessment was conducted for the species where the Project was identified as having the potential to 
have a residual impact on species of conservation significance, which has the potential to lead to the 
progressive loss of the species or areas of ecologically significant habitat.  

The significant residual adverse impact assessment concluded that the proposed Project activities at 
the WB and WBE reclamation areas has the potential to have a significant residual adverse impact on 
a MSES, protected wildlife habitat for the Beach stone curlew. The Project is not considered likely to 
have a significant residual adverse impact on an MNES intertidal or terrestrial fauna value or other 
MSES protected wildlife habitat areas for intertidal or terrestrial fauna values.   

The establishment of the WBE reclamation area, including the placement of dredged material, will 
result in the direct and permanent loss of exposed mudflats and benthic habitats which provide 
foraging resources for resident shorebirds and intertidal species. The establishment of the WBE 
reclamation area will not result in the direct and permanent loss of intertidal or terrestrial vegetation 
communities.  

9.8 Seagrass meadows and epibenthic macroalgae – 
existing environment 

9.8.1 Background 

 Seagrass 
Seagrasses are marine plants that provide a range of critically important and economically valuable 
ecosystem services along the coastline of Queensland, including coastal protection by restricting 
water movement, support of fisheries production, nutrient cycling and particle trapping (Costanza et al. 
2014; Hemminga and Duarte 2000). As such, seagrass is acknowledged as contributing to the local 
expression of OUV of the GBRWHA in the Port of Gladstone (Commonwealth of Australia 2013). 

Seagrass is protected as a marine plant under the Fisheries Act, and is considered a MSES, as they 
provide essential fisheries habitats. As benthic primary producer habitat, seagrasses have important 
economic values as they provide nursery and feeding habitats for commercial and recreational 
fisheries species (Watson et al. 1993; Unsworth and Cullen 2010; Bryant et al. 2016a; Davies et al. 
2016). Seagrasses also support an array of epiphytic seaweeds and filter-feeding animals such as 
bryozoans, sponges and hydroids. These species assemblages are important food resources for a 
number of species, including fish, mammals and migratory shorebirds (Danaher et al. 2005; Rasheed 
et al. 2003). 
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The seagrass communities of Port Curtis and Rodds Bay are of regional significance functioning as 
important feeding locations, breeding areas and nursery grounds for a diverse range of marine 
organisms, some of which are of high ecological and economic importance to the Gladstone region 
(e.g. fish, prawns, marine mammals, marine turtles). Turtles such as the Green turtle (Chelonia 
mydas) feed directly on seagrasses, including both coastal and deep water species (Limpus 2008a; 
Limpus et al. 2013). Dugongs were also found to feed in all seagrass meadows in Port Curtis to 
varying extents throughout the year, indicating that all intertidal meadows were of value for dugong 
feeding (Rasheed et al. 2017a). 

The area of Port Curtis from Rodds Bay to The Narrows was declared a Dugong Protection Area 
(DPA) in 1997 to recognise the importance of this seagrass habitat to dugong populations and to place 
extra control measures on gill net fisheries operating in these areas (refer Figure 9.16). 

Seagrass seasonal cycles in Queensland waters are defined according to the climate-induced annual 
pattern of growth and senescence (McKenzie 1994; Chartrand et al. 2011). Two generalised seasons 
are distinguished for seagrass in the Gladstone region (Chartrand et al. 2012): 

 Growing season, defined as July to January, which typifies seagrass’ natural increase in biomass 
and distribution as ideal growth conditions provide a period of opportunistic expansion 

 Senescent season, from February to June, is typically when seagrasses retract and rely on stores 
and/or seeds to get through wet season conditions, including flooding and poor water quality. 

Surveys of seagrass distribution have shown that seagrasses in Port Curtis and Rodds Bay are 
generally at their peak in distribution and abundance during the late spring/early summer, and decline 
during winter months (Bryant et al. 2014; Davies et al. 2013; Chartrand et al. 2012; Rasheed et al. 
2012; Chartrand et al. 2011).  

The results of seagrass surveys in Port Curtis and Rodds Bay since 2002 have been used to create a 
mapping layer showing the accumulation of areas known (at some point during monitoring surveys) to 
contain seagrasses. This mapping is referred to as the historical extent of seagrass and is intended to 
identify all of these areas known to support seagrass during a particular monitoring survey, but it is not 
intended to be a map showing the extent of seagrass from the initial surveys in 2002. Seagrass 
meadows are known to expand and contract in response to a range of events, both natural and 
anthropogenic events (e.g. flooding, stormwater runoff, coastal development); and expansion and 
contraction of meadows is captured in the mapping of the historical extent of seagrass.  

During senescent season, the capacity of seagrass to maintain their population and to recover from 
impacts relies on the density and viability of the seed banks (seeds stored in sediments) (Reason et 
al. 2017). This recovery is dependent on the species present, the availability of propagules and 
whether growing conditions favour germination (Bryant et al. 2016b). The maintenance of a viable 
seed bank is essential for the resilience of seagrass meadows, particularly in the event of large-scale 
decline.  

Seagrass meadows have the ability to reproduce through asexual or sexual reproduction methods 
(Jarvis et al. 2015). Sexual reproduction involves the recruitment from propagules (seeds deposited in 
or on the sediment). The potential for seagrass meadows to recover from declines, such as those 
experienced after extreme climate events (e.g. floods) are highly dependent on the availability of 
propagules (viable seeds), the species present, and a return to favourable growing conditions (Jarvis 
et al. 2015).  

The availability and quality of light is one of the primary environmental drivers of seagrass distribution, 
abundance and productivity (Duarte et al. 1997; Vermaat et al. 1997). Seagrass habitat can be highly 
variable from shallow coastal waters and areas of high turbidity, to deep water areas where the 
quantity and quality of light reaching the seagrass bed is highly differential and varies amongst 
species. 

The methodology implemented to describe the seagrass meadows values is provided in Appendix I1 
(Section 7.2). 
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Figure 9.16: Rodds Bay Dugong Protection Area
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374
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9.8.1.2 Epibenthic macroalgae 
Macroalgae is the collective term used for seaweeds and other benthic marine algae that are generally 
visible to the naked eye (Diaz-Pulido and McCook 2008). Although they are photosynthetic, 
macroalgae differ from other marine plants such as seagrasses and mangroves in that macroalgae 
lack roots, leafy shoots, flowers, and vascular tissues, although they serve a similar ecological role to 
other plants (Diaz-Pulido and McCook 2008). Many macroalgae species make important contributions 
to the construction of the reef framework and are significant framework builders and framework 
‘cementers’ on coral reefs (Diaz-Pulido et al. 2007). 

Macroalgae of the Great Barrier Reef are known to occupy a variety of habitats comprising shallow 
and deep coral reefs, inter-reefal areas, sandy bottoms, seagrass meadows, mangrove roots, and 
rocky intertidal zones (Diaz-Pulido and McCook 2008).  

The methodology implemented to describe the epibenthic macroalgae values is provided in 
Appendix I1 (Section 7.2). 

9.8.2 Seagrass values 

9.8.2.1 General context 
Seagrass surveys in Port Curtis have found that the area contains a diverse array of seagrass 
meadows. The seagrass communities of Port Curtis and Rodds Bay are the largest major areas of 
seagrass located between Shoalwater Bay and Hervey Bay. Fifteen species of seagrass occur within 
the GBRWHA and seven of these have been identified within Port Curtis (refer Table 9.28) (GBRMPA 
2012g; GPC 2012a). The presence of individual species has varied between monitoring surveys and 
years. 

Table 9.28 Seagrass species recorded in Port Curtis 

Family Species 

Cymodocea Cymodocea rotundata 

Cymodocea Halodule uninervis 

Hydrocharitaceae Halophila decipiens 

Hydrocharitaceae Halophila ovalis 

Hydrocharitaceae Halophila spinulosa 

Hydrocharitaceae Halophila minor 

Zosteraceae Zostera muelleri subsp. Capricorni   
(herein referred to as Zostera muelleri) 

 
Extensive areas of coastal seagrass communities (< 5m depth below mean sea level (dbMSL)) were 
found throughout the coastal component of the 2002 baseline survey from The Narrows to Rodds Bay. 
Seagrass communities were found on the majority of the shallow coastal intertidal mud and sand 
banks, but rarely penetrated far into subtidal areas off the edge of the banks (Rasheed et al. 2003). 

Large areas of deep water seagrass (> 5m dbMSL) were found within the Port limits as part of the 
2002 baseline survey. Deep water meadows occurred offshore from Facing Island and around Seal 
Rocks, West Banks and East Banks (around the Outer Harbour and coastal waters zone). No deep 
water meadows occurred in or beyond the Mid Harbour areas on the inside of Facing Island. Deep 
water seagrass meadows were dominated by low biomass Halophila species with H. uninervis 
(narrow) occurring in only one meadow. Cover of seagrass in the deep water meadows was low 
ranging from 0.01% to 1.9% of the total bottom area. The maximum depth recorded for offshore 
seagrass was 19.1m dbMSL for H. spinulosa. 
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9.8.2.2 Seagrass mapping 
The baseline survey of all seagrass meadows within the greater region from The Narrows to Rodds 
Bay was conducted in 2002 and found that coastal seagrass communities covered a total area of 
approximately 7,000ha and deep water meadows covered a total area of 6,332ha. This area was re‐
mapped in 2009 with 7,150ha of coastal seagrass meadows and 4,890ha of deep water seagrass 
meadows observed (Thomas et al. 2010). The extent of these surveys was the Port limits line. 

All seagrasses within the greater region from The Narrows to Rodds Bay were re‐mapped in 2013, 
2014, 2015, 2016 and 2017 as part of the Project EIS baseline surveys. In the latest survey in 
November 2017, the total area of coastal seagrass mapped was 3,218 ± 391ha in 2017 (Chartrand et 
al. 2018). 

The extent of seagrass meadows surveyed in the Port in 2017 is shown in Figure 9.17a (Outer 
Harbour) and Figure 9.17b (Inner Harbour). The historical (cumulative) extent of seagrass meadows in 
Port Curtis and Rodds Bay from 2002 to 2017 is shown in Figure 9.18. 

Figure 9.19 shows the total area of coastal seagrass mapped within the survey extent. The total area 
of seagrass was above the long term average and slightly up from 2016, but the overall condition of 
seagrass in Port Curtis and Rodds Bay remained ‘poor’ for a third consecutive year (Chartrand et al. 
2018). 

 
Figure 9.19 Annual changes in total coastal seagrass area in Port Curtis, excluding Rodds Bay (2009 

to 2017) 

Figure note: 
Red dashed line represents the long term average of meadow area mapped (2009 to 2017) 
Source: Chartrand et al. (2018) 

9.8.2.3 Seagrass seed banks and density studies 
Seagrass seed bank and density surveys were conducted in 2015 (Jarvis et al. 2015) and 2016 
(Bryant et al. 2016b) with a further assessment in 2017 that included viability, depth structure and 
temporal and spatial change (Reason et al. 2017). Findings from these studies include: 

 During all quarterly sampling, seeds were present at all sites, with a total seed density relatively 
high compared with other locations in Queensland where seed banks have been assessed  

 The average proportion of viable seeds decreased at all sites over the senescent season in 2015 
(from February to May), but in 2016, either remained stable (Pelican Banks North), increased 
(Rodds Bay) or decreased (Wiggins Island)  



!A

!A

!A

!A

!A

!A

!A

!A

!A

!A
South Trees

Island

Boyne 
Island

Gatcombe
Channel

Golding Cutting
Channel

East
Banks
DMPA

Tannum 
Sands

Marine Park Line

Boyne River

Rodds Bay

Facing
Island

Rodds
Peninsula

Hummock Hill
IslandColosseum

Inlet

Wild Cattle
Island

Not surveyed

P:\
GI

S\P
roj

ec
ts\

23
73

74
_G

PC
_C

ha
nn

el_
Du

pli
ca

tio
n_

EIS
\23

73
74

_E
IS_

25
4.m

xd
    

07
/02

/20
19

 09
:36

Coordinate system: GDA_1994_MGA_Zone_56

Ma
p b

y: 
RB

Figure 9.17a: Extent of seagrass meadows in Outer Harbour in 2017
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service
(2013)
Seagrass mapping extent: Chartrand et al. (2018)
Navigational aids: GPC (2014)
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Figure 9.17b: Extent of seagrass meadows in Inner Harbour in 2017
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service
(2013)
Seagrass mapping extent: Chartrand et al. (2018)
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Figure 9.18: Historical extent of seagrass meadows in Port Curtis and Rodds Bay (2002 to 2017)
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service (2013)
Historic seagrass mapping: Thomas et al. (2010), Rasheed et al.
(2003), Bryant & Rasheed (2013), Davies et al. (2016), Rasheed et
al. (2017), Chartrand et al. (2018)
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 In 2015, greater than 60% of all seeds were found at sediment depths greater than 20mm with 
greater than 50% found at depths deeper than 50mm. Viable seeds tended to be located deeper 
below the sediment surface potentially making them less available for germination and the 
proportion of the total seed bank that was viable varied considerably between and within sites and 
over time. 

 Seasonal trends in total seed bank density were not consistent, with some sites unexpectedly 
containing significant higher seed densities following the senescent period (May) compared with 
densities following replenishment (February), indicating secondary dispersal events or possibly 
delayed recruitment of seeds to some meadows 

 Z. muelleri seed banks were generally present across all sites at all times, however temporary 
trends in seed bank density differed between sites and did not always follow expected seasonal 
patterns 

 Viability assessments found that while the available seed bank was lower than total seed numbers 
would suggest, there were some sites at time that had no viable seeds present. 

9.8.2.4 Port Curtis benthic light environment and seagrass above-ground 
biomass 

To address the potential Project impacts to Port Curtis seagrass meadows, BPAR was monitored as 
part of the Project EIS data baseline collection in order to develop initial light threshold ranges for 
individual seagrass species. Measurement of the light, or BPAR, reaching the seagrass is a key 
parameter of interest in order to determine whether sufficient light has reached the seagrass to meet 
their growth requirements and maintain seagrass health. The light requirement threshold range is 
defined as the point at which a change in external conditions will likely cause a significant negative 
change in seagrass condition. 

Table 9.29 describes the general light environment and approximate above-ground biomass of the 
seagrass meadows at each of the BPAR monitoring sites. 

Seagrass abundance has often remained at low levels despite light improving significantly over the 
latter part of the program. This demonstrates that while light is an important factor in determining 
seagrass growth, there are a range of other variables that influence seagrass growth. 

Table 9.29 Light environment and above-ground biomass at seagrass meadows 

BPAR 
monitoring 
site 

General light environment Above-ground biomass 

Fisherman’s 
Landing 

The light environment has improved since 2011, remaining 
favourable for seagrass growth over the majority of 2013 and 
2014. 

Very low (< 2g DWm-2) 

Small increases over the 
growing season and declines 
early in the year 

Wiggins 
Island 

The light environment has improved since 2011, remaining 
favourable for seagrass growth over the majority of 2013 and 
2014. 

Very low (< 1g DWm-2) 

Have remained stable since 
2013 

Pelican 
Banks 
North 

The light environment has generally remained favourable 
during growing season. 

During the 2013 growing season, mean total daily irradiance 
reached the highest levels recorded (> 30 mol photons m-2 

day-1). 

Low (< 7g DWm-2) 

A peak observed in November 
2013 (i.e. approximately 10g 
DWm-2)  

Pelican 
Banks 
South 

The light environment has remained favourable for seagrass 
growth for the majority of the monitoring. 

Seasonal peaks in light levels were not as pronounced as 
Pelican Banks North. 

Very low (< 2g DWm-2) 
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BPAR 
monitoring 
site 

General light environment Above-ground biomass 

Facing 
Island 

The light environment has been relatively variable. Initially 
heavily dominated by Z. muelleri, with the light environment 
falling to low levels (< 6 mol photons m-2 day-1) on occasion. 

Since 2013, light levels at the site improved and remained 
favourable for seagrass growth. 

Since early 2014, the species composition has shifted to a H. 
uninervis dominated meadow, which may require less light. 

Very low (< 2g DWm-2) 

Have remained stable since 
2013 

Colosseum 
Inlet 

Light recorded at the subtidal site at Colosseum Inlet 
revealed a much lower light environment than other coastal 
sites which expose at low tide. 

Followed a seasonal trend, 
peaking in November 2014 (i.e. 
> 2g DWm-2) 

Quoin 
Island 

The light environment follows a seasonal trend with high light 
levels ranging between 5 and 15 mol photons m-2 day-1. 

Seasonal trend with a peak 
between November 2014 and 
March 2015 (i.e. > 3g DWm-2) 

South Trees 
Inlet 

Mean total irradiance stayed well above 10 mol photons m-2 
day-1 for the growing season in 2014 and the senescent 
season in 2015 

An increasing trend during 
2014, peaking in March 2015 
(approximately 6g DWm-2) 

Rodds Bay 
reference 
site 

The light environment generally remained above 6 mol 
photons m-2 day-1 and was favourable during growing season 

Highest during 2014 growing 
season (i.e. > 2g DWm-2) 

Deep water 
sites 

The light environment was generally low (< 5 mol photons m-2 
day-1), as expected from sites at this depth. 

The exception was at Deep water site 3, which had the 
highest light environment, reaching a peak of nearly 10 mol 
photons m-2 day-1. 

The light environment was generally higher during the 
growing season and fell below a rolling average of 2 mol 
photons m-2 day-1 as the senescent season began. 

Above-ground biomass was 
also extremely low at Deep 
water sites 1 and 3 (< 0.2g DW 
m-2) 

Deep water site 2 had the 
greatest above-ground 
biomass of the three deep 
water sites, peaking at 0.8g 
DWm-2 in November 2014  

Source: Adapted from Davies et al. (2015a) 

9.8.2.5 Light thresholds 
Examination of light history and biomass trends at coastal sites, with the values derived from previous 
studies conducted in Port Curtis, as well as other literature derived values, supports a light threshold 
of a rolling average of 6 mol photons m-2 day-1 over 14 days. During the growing season in 2013 and 
2014, seagrass was maintained or increased when light was at least 6 mol photons m-2 day-1 over a 
two week rolling average, which is consistent with findings from Chartrand et al. (2012).  

Light attenuation events were simulated for the Z. muelleri dominated Pelican Banks North seagrass 
meadow for two growing seasons and two senescent seasons from 2010 to 2013 (Chartrand et al. 
2016). The study concluded that Z. muelleri appeared to cope for 12 weeks of the highest shade 
treatment, provided 14 days of respite after shading was applied (Chartrand et al. 2016).  

An examination of light history and biomass trends at H. uninervis dominated meadows with the 
literature derived range supported using a light threshold of approximately 5 mol photons m-2 day-1 
over a 14 day period. 

Examination of light history and biomass trends at deep water sites with the literature derived range 
found the light threshold range of 1 to 2 mol photons m-2 day-1 described the environment where 
Halophila spp. seagrass abundance was generally maintained or had increased. Halophila spp. are 
physically very small and are not as structurally replete below-ground compared with other large and 
longer-lived species, which are able to rely on these below-ground stores to temporarily alleviate 
stresses incurred by reductions in light and water quality (Ralph et al. 2007). For this reason, the 
rolling average period for the light trigger has been suggested to be reduced to 7 days rather than the 
longer 14 days used for the larger growing species. 
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9.8.3 Epibenthic macroalgae values 
Within the database search area, 11 blue-green algae (i.e. Cyanophyceae), 87 species of green algae 
(i.e. Chlorophyceae), 30 species of brown algae (i.e. Phaeophyceae) and 116 species of red algae 
(i.e. Rhodophyceae) were identified.  

As part of the WBDDP EIS baseline benthic community assessment (GHD 2009c), data on 
macroalgae were collected in Port Curtis zones around The Narrows, Western Basin (around 
Fisherman’s Landing, North Passage Island and South Passage Island), and within existing shipping 
channels in the Western Basin and the Inner Harbour zones. Pelican Banks was also surveyed as a 
reference site. During this baseline assessment, 23 algal taxa were recorded comprising of 7 
Chlorophyta (green algae), 7 Phyaeophyta (brown algae) and 8 Rhodophyta (red algae). The most 
prevalent taxa was a green filamentous algae that occurred at 28 sites (GHD 2009c). 

In addition, broad-scale macroalgae surveys were undertaken as part of deep water (> 6m) Port Curtis 
benthic community surveys in November 2013 to describe the presence or absence, percent cover 
and benthic algal types (identified according to Cribb (1996)) within Port Curtis. Benthic macroalgal 
communities, as surveyed and mapped in November 2013 in Port Curtis, occurred in aggregated 
patches throughout the survey area and covered approximately 26,008ha (i.e. 28.7%) (refer 
Figure 9.20). Erect macrophytic, erect calcareous and filamentous algae were the dominant algal 
types (McKenna et al. 2014).  

Algal habitats in the survey area were allocated to 5 density categories, with 11 different community 
types identified within these categories, which are provided in McKenna et al. (2014) and based on 
this, 9 regions containing macroalgal communities were identified. These regions are outlined below 
and shown in Figure 9.20 and further described in Appendix I1 (Section 7.7.2). 

Coral reef surveys around Facing Island and Seal Rocks were undertaken as part of the Project EIS 
baseline marine ecology data collection (VE 2015a). Among the 10 major substrate classes identified 
at all locations, the highest average cover was dominated by sediments (i.e. sand, pavement and rock: 
55 ± 4.6%), followed by macroalgae (29 ± 3.5%), which was also identified as the dominant live form 
cover (VE 2015a).  

Studies undertaken by BMT WBM (2013), albeit at different survey locations, found that reefs along 
Facing Island had up to 30% hard coral cover along with macroalgae cover between 19% to 45%. The 
highest percent of living substrate among reefs surveyed for the Project EIS comprised the 
macrolagae, Sargassum sp. (21%), while other macroalgae species included the brown algae genera 
(Lobophora sp.) (2.4%), and the red algae genera (Asparagopsis sp.) (1.9%). 

9.9 Seagrass meadows and epibenthic macroalgae – 
potential impacts and risk assessment 

9.9.1 Background 

9.9.1.1 Section content 
This section provides a discussion of the potential impacts and risk assessment for seagrass 
meadows and epibenthic macroalgae associated with Project activities. Table 9.30 summarises the 
Project activities and the relevant section containing the impact assessment discussion. 
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Figure 9.20: Location, density and distribution of benthic macroalgae within the Port Curtis region (November 2013)
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 3 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service (2013)
Benthic macroalgae habitat regions and density cover: McKenna et al.
(2014)
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Table 9.30 Summary of Project activities and section addressed (seagrass meadows and epibenthic 
macroalgae) 

Project activity Section 

Establishment of the WBE reclamation area and BUF, including:  

 Site preparation 

 Establishment of the site compound, offices and temporary areas 

 Source and transport of reclamation bund wall material 

 Placement of core and armour material, and geotextile fabric  

 Sheet piling (or similar earth retaining structure) and fill placement for the BUF 

Section 9.9.2 

Dredging activities, including: 

 Initial dredging works for the barge access channel 

 Dredging to duplicate the Gatcombe and Golding Cutting shipping channels 

 Dredging vessel movements 

 Unloading and placement of dredged material in the WB and WBE reclamation areas 

Section 9.9.3 

Removal and installation of navigational aids  Section 9.9.4 

Stabilisation and maintenance activities on the WBE reclamation area  Section 9.9.5 
 
Operation of the duplicated shipping channels and maintenance dredging activities are discussed in 
Sections 9.23 and 9.24, respectively.  

A summary of the potential impacts on seagrass meadows values is provided in Table 9.31. It is 
important to note that this section focuses on seagrass meadows which are commonly associated with 
intertidal and subtidal habitats. Potential impact and risk assessment for other ecological values that 
depend on seagrass meadows for habitat are provided in the following sections: 

 Intertidal fauna (refer Section 9.5) 

 Fish and marine reptiles (excluding marine turtles) (refer Section 9.13) 

 Benthic macroinvertebrates (refer Section 9.15) 

 Migratory shorebirds (refer Section 9.17)  

 Marine turtles (refer Section 9.19) 

 Marine mammals (refer Section 9.21). 

A potential impact and risk assessment has been conducted for seagrass meadows values described 
in Appendix I1 (Section 14). Specific seagrass species references have been made for those species 
which have been confirmed to occur within the Project impact areas and their sensitivity rating is 
provided in Table 9.31.  

9.9.1.2 Sensitivity ratings 
The sensitivity criteria and ratings which are used to assess the consequence of potential impacts on 
ecological receptors are provided in Table 9.31, which are based on the sensitivity descriptions in 
Appendix I2 (Section 7.2 (refer Table 3 for the criteria used to define sensitivity ratings)). 

Seagrass meadows are one of the most important ecological values within Port Curtis, and represent 
a key ecological value and/or habitat that has the potential to be directly and indirectly affected by 
coastal and port developments, including dredging activities (Collier et al. 2016; Davies et al. 2015). 
All seagrass meadows in Queensland, dormant and alive, are protected under the Fisheries Act.  
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Long term seagrass monitoring using indicators of biomass, area and species composition has found 
that some Port Curtis seagrass meadows are consistently stable or in generally good condition, or are 
recognised as important local habitat for populations of dugongs and green turtles, and are an 
important fisheries habitat. For the purposes of the potential impacts and risk assessment, these 
meadows are afforded a sensitivity rating of very high. All other seagrass meadows (coastal and deep 
water) in Port Curtis are considered to have a sensitivity rating of high. 

Table 9.31 Sensitivity ratings for seagrass meadows 

Seagrass meadows Conservation status under 
Commonwealth or State Legislation 

Sensitivity 
rating 

Likelihood of 
occurrence within 
Project impact areas 

Deep water seagrass 
meadows 

Fisheries Act – Protected  

EPBC Act – Not listed 

NC Act – Not listed 

High Confirmed 

Coastal seagrass 
meadows  

Fisheries Act – Protected  

EPBC Act – Not listed 

NC Act – Not listed 

Very high Confirmed 

Benthic macroalgae Fisheries Act – Protected 

EPBC Act – Not listed 

NC Act – Not listed 

Moderate Confirmed 

 

9.9.1.3 Potential impacts to seagrass meadows 
Direct impacts as a result of the Project on seagrass meadows include the physical removal and/or 
burial of seagrass and/or potential seagrass habitat. Potential indirect threats from the Project, include 
a reduction of benthic light through increased suspended sediments (i.e. high turbidity); increased 
sedimentation leading to ‘smothering’ seagrass, changing existing bathymetry and seabed depth (e.g. 
erosion); and altering existing hydrodynamics such as sediment resuspension and siltation rates (York 
and Smith 2013). 

The most likely potential indirect impact to seagrass meadows through dredging activities is the 
reduction of available light in the water column caused by light attenuation through increased turbidity 
(Erftemeijer and Lewis 2006; Sofonia and Unsworth 2010). This can inhibit the ability for seagrasses 
to photosynthesise which can evoke a number of responses over time depending on the intensity, 
frequency and duration of impact, including: 

 Physiological responses (e.g. changes in photosynthetic efficiencies) 

 Morphological responses (e.g. changes in leaf size) 

 Population responses (e.g. reduced abundances and genetic diversity) (York and Smith 2013; 
Erftemeijer and Lewis 2006). 

Increased turbidity also has the potential to lead to sedimentation where suspended material can 
settle out of the water column onto benthic primary producers and other benthic organisms, which can 
in turn interfere with photosynthesis. These impacts increase where epiphytes are abundant on 
seagrass leaves (Erftemeijer and Lewis 2006). 

Data from flood events in the Burdekin River catchment indicates that it is the clay to fine silt (<4–
16μm) fraction of fine sediments which is the fraction of most concern transported in flood plumes >1 
km offshore, as this fraction can continually resuspend (for at least six to eight months) as a result of 
tide and wind-driven pressures and impact on benthic light and undermine seagrass resilience 
(Schaffelke et al. 2017). 
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All seagrass species have a critical threshold to survive in reduced light and high sediment conditions 
at certain locations. These thresholds can vary significantly among species (Erftemeijer and Lewis 
2006) and between growing and senescence seasons. 

9.9.1.4 Seagrass light requirements 
While turbidity is the dredging-related vector it is actually how that translates to light reaching the 
bottom that seagrasses actually respond to. In Port Curtis, a number of field and laboratory studies by 
the James Cook University (JCU) seagrass ecology team developed locally relevant values for the 
light requirements for the likely highest light requiring species, Zostera muelleri (Chartrand et al. 2012; 
2016). The JCU team has also reviewed and examined thresholds appropriate for other seagrass 
species that occur in Port Curtis and the Great Barrier Reef (Collier et al. 2016). There are three major 
meadow types potentially influenced by the Project: 

 Coastal seagrass – Zostera muelleri dominated meadows. An extensive range of studies have 
been undertaken in Port Curtis to derive a light threshold appropriate for managing Zostera muelleri 
during acute impacts associated with dredging.  These have included several field based light 
manipulation experiments, laboratory trials as well as examination of light history and biomass 
trends at coastal sites in Port Curtis over a number of years (see Chartrand et al. 2012; 2016; 
Petrou et al. 2012; Collier et al. 2016). 

 Coastal seagrass – Halodule uninervis dominated meadows. There have been several studies 
examining the light requirements for Halodule uninervis in the Great Barrier Reef region although 
none have specifically been carried out in Port Curtis. Examination of light history and biomass 
trends at the Facing Island meadow dominated by Halodule uninervis in Port Curtis found that 
during the growing season in 2013 and 2014 BPAR was maintained well above the suggested light 
threshold of other studies, and seagrass abundance, though very low, was maintained for the 
entirety of the study suggesting that the threshold derived from other Queensland locations is likely 
to be appropriate for application in Port Curtis. It is important to note that additional testing of this 
value in the local meadows prior to Project activities commencing will occur.  

 Deep water seagrass – Halophila spp. dominated meadows. Deep water Halophila sp. seagrass 
meadows are highly transitory both between years and seasonally (York et al. 2015). In Port Curtis, 
their presence in waters deeper than 10m is highly variable between the years when they have 
previously been mapped (2002, 2009, 2013 and 2014, see Carter et al. 2015). A major part of their 
seasonality and high level of spatial variability from year to year is due to this species living at the 
margins of their light requirements (Chartrand et al. 2018; 2016) and in Port Curtis it is likely that for 
much of the year they naturally receive light below the requirements for growth, explaining their 
variable presence. Implementing a light threshold for deep water seagrasses in Port Curtis during 
the Project is more complex than for the coastal meadows due to the fact that, for much of the time, 
it is expected the threshold will not be achieved under natural conditions, combined with the 
transient nature of these meadows. 

The light thresholds recommended for each of the major meadows types during the growing season 
(July to December) are summarised below in Table 9.32.  

Table 9.32 Port Curtis seagrass light requirements 

Species Threshold 

Zostera muelleri  Requires 6 mol photons m-2 day-1 over a rolling 14 day average 

Halodule uninervis Requires 5 mol photons m-2 day-1 over a rolling 14 day average 

Halophila spp. Requires 1-2 mol photons m-2 day-1 over a rolling 7 day average 

Table note: 
Halodule uninervis and Halophila spp. light thresholds are considered preliminary based on available data. 
Source: Davies et al. (2015) 
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The development of locally-derived light thresholds is important in order to capture the inherent site 
conditions (including tidal exposure) that could affect seagrass at given locations (Collier et al. 2016). 
It has been shown that in areas that experience large natural fluctuations in background turbidity, 
particularly in estuarine environments, seagrasses and other benthic communities often display a 
greater resilience than in areas where natural turbidity fluctuations are minimal (Erftemeijer and Lewis 
2006; Collier et al. 2016). Additional seagrass and BPAR monitoring will be undertaken prior to and 
during the Project to: 

 Assess broad-scale changes in seagrass meadow extent and condition over time 

 Ensure management actions to maintain water quality and BPAR within acceptable limits for 
seagrass are having their desired effect 

 Assess any potential impacts of the Project to seagrasses by providing information on seagrass 
condition before during and post Project activities  

 Provide a regular (quarterly) update on condition of seagrasses during dredging activities to inform 
operational management. 

The Project seagrass monitoring will build on established ambient seagrass monitoring conducted by 
JCU for GPC since 2002 but will also include additional monitoring sites and timings to meet specific 
Project requirements. 

Two temporal scales of seagrass monitoring will be conducted, including: 

1. Annual surveys at the time of peak seagrass abundance (October to December) including: 

− For all coastal seagrasses in the Port limits and in the out of port reference area in Rodds Bay 

− For the offshore deep water seagrasses within the Project water quality zone of influence. 

2. Quarterly assessments of the nine coastal seagrass meadows associated with coastal BPAR 
assessments. 

9.9.1.5 Resilience of seagrass 
A key aspect in understanding the resilience of seagrass meadows to natural and anthropological 
stressors (e.g. water quality, physical disturbance) is their capacity to recover from impacts (Jarvis et 
al. 2015; Kenworthy et al. 2006). The potential for seagrass species to recover from natural and 
anthropological disturbances can vary between species (refer Figure 9.21). Halophila species are 
generally small bodied pioneering seagrasses that exhibit fast growth habits and have a higher year to 
year variation. These species are suited to dynamic environments such as estuaries yet they can 
disappear quickly when light levels deteriorate (Ralph et al. 2007; Bryant et al. 2014). Halophila 
species are known to produce large seed banks (i.e. 134 to 13,500m-2) (McMillan 1988; Hammerstrom 
et al. 2006) from which recovery can occur.  

Halodule uninervis has been shown to rapidly re-colonise after disturbances (Green and Short 2003; 
Waycott et al. 2004; Aragones et al. 2006; Rasheed et al. 2014). Disturbance experiments at Abbot 
Point found that H. uninervis had a high reliance on asexual reproduction with no successful recovery 
from seeds for the life of the study (7 months) (Rasheed et al. 2014) with the production of seed banks 
for this species appearing to be highly site-specific. 

Recent trends in Port Curtis seagrass meadow condition appears to be closely linked to major climate 
events (i.e. high rainfall and stormwater/flooding events often coinciding with tropical cyclones) 
following monitoring before and after major events in the Gladstone region in 2010, 2011, 2013, 2015 
and 2016. Significant declines in biomass and meadow area particularly in the Outer Harbour and 
coastal waters, along with changes in species composition (i.e. Z. muelleri to the colonising H. ovalis, 
refer Figure 9.21) were observed over these years at several monitoring meadows (Davies et al. 2015; 
Chartrand et al. 2018). 
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Figure 9.21  Recovery of seagrass species after loss over time 

Figure note: 
Recovery times based on Campbell and McKenzie (2004), McKenzie et al. (2010b), Birch and Birch (1984), McKenzie and 
Campbell (2003), Preen et al. (1995) and Rasheed et al. (2014) 

Source: Reef Rescue Marine Monitoring Program Inshore Seagrass Annual Report (McKenzie et al. 2012) 

Quarterly seagrass transect monitoring from 2009 to 2014 noted significant declines in seagrass 
abundance at all sites in Port Curtis during the monitoring program, particularly following high rainfall 
events in 2010/2011 with some sites showing substantial recovery. The study identified seed banks for 
H. ovalis were detected at some locations in Port Curtis from which recovery could be initiated when 
conditions are favourable for germination, seedling survival and for subsequent clonal growth and 
colonisation.  

Quarterly seagrass transect monitoring from 2009 to 2014 found Port Curtis seagrass species were 
capable of rapid colonial growth and the production of flowers, fruits and seeds. However this varied 
substantially between meadows and time of year, and it is likely that propagule limitation at some sites 
may be inhibiting seagrass recovery (Davies et al. 2015).  
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Seagrass meadows in Port Curtis have shown a capacity to recover from natural and anthropogenic 
impacts (Davies et al. 2015). However, repeated disturbances over multiple years is likely to result in 
long term losses of Port Curtis seagrasses meadows, as has been observed in other nearshore 
locations around Queensland (Davies et al. 2015). Recovery for meadows to reach pre-flood (i.e. 
2009) levels is still expected to take some time (Bryant et al. 2014; Rasheed et al. 2017b). 

Surveys of seagrass meadow distribution have shown that seagrass meadows in Port Curtis and 
Rodds Bay are generally at their peak in distribution and abundance during the late spring/early 
summer, and naturally decline during winter months. The consequence of impacts from increased 
turbidity and reduced benthic light conditions on Port Curtis seagrass meadows are expected to be 
much higher during the growing season (July to January) in contrast to the senescence season 
(February to June). 

9.9.2 Establishment of the dredged material placement area and 
barge unloading facility  

9.9.2.1 Permanent loss and alteration of habitat 
The WBE reclamation area (northern and southern areas) and BUF footprint (refer Figure 9.22) covers 
approximately 278ha of intertidal and subtidal habitat adjacent to the existing Fisherman’s Landing 
and WB reclamation area. Construction of the external and internal bund walls for the WBE 
reclamation area will result in a permanent and irreversible loss of seagrass meadows through 
smothering and being cut-off from the marine environment (i.e. marine waters will no longer inundate 
the intertidal zone within the footprint). The majority of the existing seagrass meadow within this area 
will be smothered through placement of dredged material, representing a permanent and irreversible 
impact.  

The permanent loss of intertidal and subtidal areas associated with the establishment of the WBE 
reclamation area and BUF is summarised in Table 9.33 and has been calculated based on 2017 
annual long term monitoring surveys by TropWATER (refer Appendix I1 (Section 7)). 

Table 9.33  Permanent loss of intertidal and subtidal areas associated with the establishment of the 
Western Basin Expansion reclamation area and barge unloading facility  

Reclamation area Total 
reclamation 
area (ha) 

Historical 
seagrass 
habitat 
(ha) 

2017 
seagrass 
direct 
disturbance 
area (ha) 

Direct disturbance 
area as a percentage 
of total coastal 
seagrass meadows 
recorded in 2017 in 
Port Curtis (%) 

WBE reclamation area (southern area) 111.12 110.48 7.67 0.21 to 0.27 

WBE reclamation area (northern area) 164.98 164.75 114.66 3.17 to 4.05 

Areas adjoining WBE reclamation 
area (indirect impacts) 

n/a  99.33 34.08 0.94 to 1.21 

BUF 1.89 0.5 0 0 to 0 
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The 2017 annual long term monitoring survey recorded approximately 122.33ha (excluding existing 
WB reclamation area) of seagrass within the southern (7.67ha) and northern (114.66ha) reclamation 
areas of the WBE reclamation area footprint (Chartrand et al. 2018). An area of approximately 
34.08ha of seagrass was also recorded in the area between the proposed WBE northern and southern 
reclamation, and between the WBE reclamation area and the mainland. This area is unlikely to survive 
in the long term post bund wall construction (refer Section 9.9.2.4) as a decrease in tidal flows, an 
increase in current velocities and initial erosion will likely result in the permanent removal of this 
seagrass. The 2017 survey found no seagrass within the BUF. There was approximately 0.5ha of 
historical seagrass mapped within the BUF. It is unlikely that the historical seagrass mapped within the 
BUF will re-established due to the construction of the existing WB reclamation area has been 
completed. Based on the historical extent of seagrass (2002 to 2017) the construction of the BUF, 
WBE reclamation area and areas adjoining the WBE reclamation area will result in the direct loss of 
approximately 375.06ha of coastal seagrass habitat. 

Coastal seagrass meadows surveyed in the Port Curtis 2017 annual long term monitoring survey 
covered an area of 3,218 ± 391ha (refer Figure 9.23) (Chartrand et al. 2018), therefore the predicted 
loss of actual seagrass as a result of the WBE reclamation area is approximately 4.33% to 5.53% of 
the total area of coastal seagrass mapped in Port Curtis in 2017. Soft sediment areas within the WBE 
reclamation area footprint which have historically supported seagrass meadows will also be 
considered a direct loss of seagrass due to the potential for this area to support future seagrass 
communities along with the potential loss of seagrass seed banks. In accordance with any marine 
plant removal permit application under the Fisheries Act, a seagrass survey will be undertaken prior to 
establishment of the WBE reclamation area and BUF to confirm the area of marine plants to be 
disturbed by the Project, at the time of construction. 

 
Figure 9.23 Seagrass monitoring survey area in Port Curtis and Rodds Bay 2017 

Source: Chartrand et al. (2018) 
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The footprint of the WBE reclamation area is located in the area defined as Port Curtis seagrass 
Monitoring Meadow 8 of the Gladstone Long Term Seagrass Monitoring Program. For reporting 
purposes Monitoring Meadow 8 is classed as ‘Class 1’ - stable biomass, stable area. The most recent 
baseline seagrass meadows survey (November 2017) recorded that the community type of this 
meadow was made up of aggregated patches of light H. ovalis with mixed species, including 
Z. muelleri, and H. decipiens (refer Figure 9.21). Previous years’ monitoring have reported similar 
species distribution, however prior to 2011 Z. muelleri was far more dominant at this meadow. This 
has been a recent trend generally observed across coastal meadows in Port Curtis (Carter et al. 
2015). 

Biomass for this meadow has been recorded as ‘very good’ condition for a third year in a row which 
shows signs of recovery as this meadow experienced a sharp drop from 2009 to 2011 (refer 
Figure 9.24) (Chartrand et al. 2018) when the meadow area declined from 155 to 114ha and from 
satisfactory to poor condition (refer Figure 9.25) (Rasheed et al. 2017b). Seagrass condition for 
Monitoring Meadow 8 was assessed as ‘good’ in terms of the Seagrass Condition Index in November 
2017. Monitoring Meadow 8 area increase from 114ha to 160ha in 2017 (Chartrand et al. 2018). 

  
Figure 9.24  Monitoring Meadow 8 at Western Basin long term biomass 

Source: Chartrand et al. (2018) 

  
Figure 9.25  Monitoring Meadow 8 at Western Basin long term area 

Source: Chartrand et al. (2018) 
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Seagrass Monitoring Meadow 8 within the WBE reclamation area footprint is noted as not unique to 
Port Curtis with several surrounding meadows supporting the same species community types. The 
most recent seagrass survey to date (2017) recorded five seagrass species (from three families) in 
intertidal meadows in Port Curtis and included H. ovalis, Z. muelleri, Halodule uninervis, Halophila 
spinulosa, Halophila decipiens (Chartrand et al. 2018). Furthermore the species types found in 
intertidal areas of Port Curtis are also represented in the wider NRM region of Fitzroy under the 
Queensland Government’s Reef Water Quality Protection Plan at Shoalwater Bay, Keppel Islands, 
Rodds Bay and Hervey Bay (McKenzie et al. 2014). Other NRM regions where these species have 
been recorded, include Cape York, Wet Tropics, Mackay Whitsunday and Burnett Mary (McKenzie et 
al. 2014). The loss of some of the seagrass Monitoring Meadow 8 at WBE reclamation area is not 
anticipated to affect the overall presence of these species.   

There are no deep water seagrass meadows in the vicinity of the WBE reclamation area and therefore 
it is not expected that this activity will have any impact on these meadows.  

Establishment of the WBE reclamation area is unlikely to impact on benthic macroalgae, given the 
absence of macroalgae in the Inner Harbour.  

This Project activity will be permanent and irreversible and restricted to a contained area, therefore 
moderate in magnitude. 

The post mitigation risk ratings associated with habitat loss and alteration of seagrass meadows and 
macroalgae during the establishment of the WBE reclamation area and BUF, are very high for 
seagrass meadows and negligible for macroalgae. Appendix I4 provides detail on the assessment of 
this potential impact and the resultant risk rating. 

Adaptive design measures will be implemented during the Project detailed design phase to reduce the 
impact of habitat loss at the WBE reclamation area. Project design will reduce, where practical, the 
permanent loss of area identified as having very high and high sensitivity ratings within the WBE 
reclamation area direct disturbance area. Project mitigation measures are provided further in 
Section 9.27. 

9.9.2.2 Secondary impacts of permanent loss of seagrass meadows 
Seagrass meadows have the ability to reproduce through asexual or sexual reproduction methods 
(Jarvis et al. 2015). Sexual reproduction involves the recruitment from propagules (seeds deposited in 
or on the sediment). The potential for seagrass meadows to recover from declines, such as those 
experienced after extreme climate events (e.g. floods) are highly dependent on the availability of 
propagules (viable seeds), the species present, and a return to favourable growing conditions (Jarvis 
et al. 2015).  

The loss of potential source of seed may impact on the capacity for surrounding seagrass meadows in 
Port Curtis to recover from widespread losses. 

This Project activity will be permanent and irreversible and may impact the local area, therefore high in 
magnitude. 

The post mitigation risk ratings associated with the secondary impacts of habitat loss and alteration of 
seagrass meadows during the establishment of the WBE reclamation area are high. Appendix I4 
provides detail on the assessment of this potential impact and the resultant risk rating. 

Adaptive design measures will be implemented during the Project detailed design phase to reduce the 
impact of habitat loss at the WBE reclamation area. Project design will reduce, where practical, the 
permanent loss of sensitive rating areas that are high within the WBE reclamation area direct 
disturbance area. Further Project mitigation measures are provided in Section 9.27. 
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9.9.2.3 Short term decline in water quality in the marine environment 
Establishment of the WBE reclamation area (northern and southern areas) and BUF will be 
undertaken over a three year period and will involve the placement of core material directly over 
existing sediments, followed by armour material being placed along the seaward exposed face. The 
construction activities associated with the establishment of the WBE reclamation area and BUF have 
the potential to impact the water quality of receiving environments (i.e. enclosed coastal waters of Port 
Curtis) and impact seagrass either directly through exposure to contaminants or increased turbidity. A 
detailed assessment of the potential impacts to water quality as a result of Project activities is provided 
in Section 8.6.  

Contaminants (e.g. hydrocarbons) and sediment-laden runoff have the potential to be released during 
the Project placement of core and armour material at the WBE reclamation area and BUF, or via spills 
from vehicles and/or onsite facilities.  

Suspended sediments in the water column can increase light attenuation and reduce the amount of 
benthic light reaching seagrass meadows (Erftemeijer and Lewis 2006; Sofonia and Unsworth 2010). 
Sediment deposition can also smother sessile benthic organisms and promote epiphytic growth 
placing further pressure on seagrass meadows (Erftemeijer and Lewis 2006). 

Poor water quality from catchment runoff is a major pressure facing seagrasses in the Great Barrier 
Reef region, predominantly those impacts associated with agricultural and urban/industrial sources 
(GBRMA 2012). 

Establishment of the WBE reclamation area and BUF is unlikely to impact on benthic macroalgae, 
given the absence of macroalgae in the Inner Harbour.  

The potential impacts to water quality and seagrass through a release of sediment laden runoff and/or 
contaminants during the establishment of the WBE reclamation area and BUF will be generally 
restricted to a contained area and within the medium term, therefore moderate in magnitude. 

The post mitigation risk ratings associated with a short term decline in water quality on seagrass 
meadows during the establishment of the WBE reclamation area and BUF are high. Appendix I4 
provides detail on the assessment of this potential impact and the resultant risk rating. 

Mitigation measures to minimise marine water quality for seagrass meadows and macroalgae being 
impacted during the WBE reclamation area and BUF establishment and adversely impacting seagrass 
meadows are included in the Project EMP (refer Appendix Q2). 

9.9.2.4 Hydrodynamic impacts to seagrass  
Hydrodynamic changes to the areas within the channel between the northern and southern 
reclamation, and between the reclamation area and coastline, have the potential to impact on 
seagrass meadows directly adjacent to the WB and WBE reclamation areas. 

The hydrodynamic modelling of erosion and siltation impacts indicate that there is potential for low 
levels of erosion and siltation in the channel and between the reclamation areas and the coastline as 
shown in Figure 9.26 (also refer Appendix G). The modelled erosion impacts have the potential to 
result in changes to the existing seagrass habitat through reducing exposure stress (i.e. the tidal 
exposure of seagrass meadows), which may increase the suitability of these areas for seagrass 
growth. Conversely, the modelled siltation impacts have the potential to increase exposure stress in 
some areas, potentially reducing the suitability of these areas for seagrasses. Erosion may also result 
in the loss of seagrass meadows, where the depths of the potential eroded material exceed the depths 
of vegetative material associated with the seagrasses (i.e. roots and runners). 

Modelled changes in velocity are expected to occur between the reclamation area and the coastline 
during high flow events, and also in the channel between the two proposed reclamation areas (refer 
Figure 9.26). Potential increases in velocity may impede the recruitment of seagrasses, as seagrass 
seeds are unlikely to be able to establish in the benthos.  
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As the above potential impacts are predicted based on a hydrodynamic model, they will be validated 
during establishment of the WBE reclamation area and BUF to determine the appropriate 
management of any actual impacts. This will be undertaken for meadows directly adjacent to the 
reclamation area (i.e. Monitoring Meadow 8). 

The potential impacts to seagrass meadows as a result of the hydrodynamic changes after the 
establishment of the WBE reclamation area and BUF will be generally restricted to a contained area 
and permanent. Therefore, the potential impacts are moderate in magnitude. 

The post mitigation risk ratings associated with hydrodynamic changes and potential impacts on 
seagrass meadows are high. Appendix I4 provides detail on the assessment of this potential impact 
and the resultant risk rating. 

Mitigation measures to minimise the potential hydrodynamic changes and impacts on seagrass 
meadows as a result of the establishment of the WBE reclamation and BUF are included in 
Section 9.27 and the Project EMP (refer Appendix Q2). 

 

 
Figure 9.26 Models showing the predicted impact on the difference in speed (m/s) of flood tide peak 

spring velocity as a result of the Project (top) and impact on predicted annual net 
siltation rates (mg/cm2/year) near the Western Basin Expansion reclamation area and 
barge unloading facility as a result of the Project (bottom) 

Source: BMT WBM (2019) 
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9.9.3 Dredging activities 

9.9.3.1 Permanent loss and alteration of habitat 
Approximately 12.6Mm3 of seabed material will be removed from the channel duplication area to be 
dredged during dredging activities for the Project, with approximately 0.25Mm3 of material to be 
dredged for the barge access channel (refer Section 2.4).  

These activities have the potential to result in the permanent loss and alteration of habitat, including 
the loss of seagrass meadows (refer Table 9.34). 

Table 9.34 Permanent loss of seagrass associated with dredging activities for the Project 

Location of dredging activities Historical 
seagrass 
habitat (ha) 

2017 seagrass 
direct 
disturbance 
area (ha) 

Direct disturbance area as a 
percentage of total seagrass 
meadows recorded in 2017 
in Port Curtis (%) 

Barge access channel 0.5 0 0 

Area to be dredged for channel duplication 35.65 0 0 
 
Seagrass meadows have been recorded during baseline monitoring, however no seagrass meadows 
have been recorded since 2009 at the location of the barge access channel (refer Table 9.34).   

Historical seagrass meadow surveys undertaken in 2002 to 2017 recorded meadows of continuous 
cover of Halophila decipiens (Monitoring Meadow 135) and Halodule uninervis (narrow) / Halophila 
ovalis (former Monitoring Meadow 133) of approximately 35.65ha in the area to be dredged for the 
channel duplication (refer Figure 9.27). These seagrass meadows are deep water seagrass meadows. 

Baseline deep water seagrass surveys undertaken in years 2002, 2009, 2013 and 2014 only recorded 
seagrass meadows in the area to be dredged in 2002. Based on the results of the 2014 deep water 
survey, no seagrass meadows will be impacted in the area to be dredged. Benthic macroalgae habitat 
is located within the area to be dredged and will be permanently lost through Project activities. In 
accordance with any marine plant removal permit under the Fisheries Act, a seagrass and benthic 
macroalgae survey will be required prior to dredging to confirm the cover of deep water seagrass 
meadows and benthic macroalgae habitats.  

The Project dredging activities, and the potential exposure of seagrass meadows and macroalgae to 
these impacts, will be permanent and within a contained area, therefore moderate in magnitude. 

The post mitigation risk ratings for seagrass meadows and macroalgae as a result of permanent and 
irreversible loss of benthic substrate at the areas to be dredged are medium. Appendix I4 provides 
detail on the assessment of this potential impact and the resultant risk rating. 

Adaptive design measures will be implemented during the Project detailed design phase to reduce the 
impact of habitat loss at the areas to be dredged (refer Section 9.27). Project design will reduce, 
where practical, the permanent loss of areas with very high and high sensitivity ratings within the 
areas to be dredged. 

9.9.3.2 Short term decline in water quality in the marine environment 

Describing impacts of short term declines in water quality 
The potential impacts to water quality as a result of dredging projects have been widely studied, in 
particular the presence of contaminants in the water, has been identified as a major contributor to 
declines in seagrass health. 



!A

!A
!A

!A

!A
!A

!A
!A

!A

!A

!A
!A

!A

!A

!A
!A

!A

!A
!A

!A
!A

!A

!A
!A

!A
!A

!A

!A
!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A
!A

!A

!A
!A

!A

!A
!A

!A

!A !A

!A

!A
!A

!A
!A
!A
!A

!A

!A

!A!A
!A!A

!A

!A
!A

!A
!A

!A

!A

!A

!A

!A

!A

!A

Facing Island

Gatcombe
Channel

Golding Cutting
Channel

Tannum 
Sands

Boyne
Island

South 
Trees
Island

Gladstone

Turtle
Island

Quoin 
Island

East
Banks
DMPA

Monitoring 
meadow 135

Monitoring 
meadow 133

P:\
GI

S\P
roj

ec
ts\

23
73

74
_G

PC
_C

ha
nn

el_
Du

pli
ca

tio
n_

EIS
\23

73
74

_E
IS_

26
0.m

xd
    

07
/02

/20
19

 10
:36

Coordinate system: GDA_1994_MGA_Zone_56

Ma
p b

y: 
RB

Figure 9.27: Seagrass meadow distribution and community types at area to be dredged (November 2017)
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 4 Job No: 237374

Source:
Aerial: GPC, 2015 and DigitalGlobe Web Map Service, 2013.
Historic seagrass mapping: Thomas et al. (2010), Rasheed
et al. (2003), Bryant & Rasheed (2013), Rasheed et al. (2017),
Chartrand et al. (2018)

Legend
Great Barrier Reef Marine Park boundary
Proposed Channel Duplication Project extent
Existing shipping channels
Port of Gladstone Port limits
East Banks dredged material placement area
(DMPA)

Navigational Aids
!A Existing navigational aids
!A Proposed additional navigational aids
!A Proposed removal of navigational aids
!A Reposition of existing navigational aids

Historic seagrass mapping extent (2002 to
2017)

Seagrass Landscape Category (2017)
Aggregated Patches
Continuous Cover
Isolated Patches

Seagrass Meadow Community Type (2017)
Light Halodule uninervis (wide) with mixed
species
Light Halophila ovalis with Halodule uninervis
(thin)
Light Halophila ovalis
Light Zostera muelleri subsp. capricorni
Light Zostera muelleri subsp. capricorni with H.
ovalis
Light Zostera muelleri subsp. capricorni with
mixed species
Light Zostera muelleri subsp. capricorni with
Halodule uninervis (wide)
Light mixed species
Light Halophila spinulosa / Halophila ovalis with
mixed species
Moderate Halophila ovalis

° 0 1,800900
Metres



Project 237374  File 09 Nature conservation.docx  26 March 2019  Revision 0  Page 9-95 

A detailed assessment of the potential impacts to water quality as a result of Project dredging activities 
are discussed in Section 8.6. This includes an assessment of the risk of dredging activities resulting in 
a decline in water quality, predominantly through increased turbidity, including: 

 Dredging (i.e. turbidity generated at the dredger head, overflow and propwash) 

 Dredging vessel movements 

 Dredged material unloading and placement (e.g. potential bund wall seepage)  

 Licenced discharge of dredging decant water from the WB and WBE reclamation areas. 

A short term decline in water quality and the effect on seagrass meadows has the potential to be the 
predominant indirect impact on ecological values from Project dredging activities.  

A coastal processes and hydrodynamics study undertaken by BMT WBM (2019) (refer Appendix G) 
assessed the potential spatial and temporal impacts on hydrodynamics and coastal processes as a 
result of the Project, including suspended sediment plumes (expressed as turbidity/NTU) and 
sediment deposition (expressed as mg/cm2/day). Specific details of the modelled methodology and 
assumptions are outlined in the coastal processes and hydrodynamics chapter (Chapter 7) and in the 
water quality chapter (Chapter 8). 

The site-specific impact threshold values (from eight EIS baseline water quality monitoring sites) and 
the EPP (Water) Gladstone Harbour zones for WQOs were used to spatially define marine water 
areas of similar mean turbidity ranges within Port Curtis and the outer harbour. Spatial zones of 
predicted impact were developed using site-specific impact assessment threshold values, based on 
the 13 month Project EIS baseline water quality (turbidity) data from 1 June 2014 to 5 July 2015. 

The baseline water quality (turbidity) data was analysed over 14 day windows, which were moved by 5 
day increments over the entire dataset. Percentile values that were considered in the model were 95th 
and 50th which correspond to the exceedance durations of 17hrs (5%) and 7 days (50%), respectively, 
for the 14 day window. The highest percentiles correspond to relatively short lived increases in 
turbidity/sedimentation while the lower percentiles correspond to sustained (but temporary) increases 
(BMT WBM 2019).  

As the long term data shows variability in turbidity among sites during the same time period, site-
specific thresholds were deemed more appropriate than a ‘one size fits all’ approach. A range of 
percentiles were calculated for each of these different periods, to represent water conditions (i.e. 20th 
percentile is calm conditions with low wind and waves/neap tides, 50th percentile is average conditions 
and 80th percentile is rough conditions with high wind and waves/spring tides). Threshold values were 
derived for each of these percentiles, to consider the natural variability of turbidity in the Port and to 
consider both short term and sustained impacts. These impact predictions are presented as ‘zones of 
impact’ as per the Commonwealth EIS Guidelines, and are derived using the percentile exceedance 
plots.  

Zones of impact have been developed for seagrass based on the methodology detailed in Chapter 8 
and were interpolated spatially across the Project impact areas to produce 3D threshold grids. These 
threshold grids were then analysed against the 3D model output grids using GIS mapping software. 
This produced impact zone maps which indicate areas where modelled turbidity is higher than the 
relevant impact threshold value. The impact zones are briefly described as:  

 Zone of high impact – excess turbidity from dredging activities most likely to cause water quality to 
deteriorate beyond natural variation. Light levels will drop below biological tolerances of seagrass 
communities resulting in loss of seagrass and recovery potentially greater than 24 months.  

 Zone of moderate impact – excess turbidity from dredging activities likely to cause water quality to 
deteriorate beyond natural variation. There will be a change in ambient light levels however 
seagrasses should receive enough light during the growing season (July to December). There may 
be some mortality but recovery is expected in <12-24 months.  
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 Zone of low impact – excess turbidity from dredging activities may cause water quality to 
deteriorate beyond natural variation. There will be minimal change to the ambient light levels and 
seagrass meadows will receive sufficient light during the growing season. There is expected to be 
sub-lethal impacts to ecological receptors.  

 Zone of influence – is a delineated geographical area in which continuous levels of turbidity or 
sediment deposition are such that they are likely to cause changes which will not result in 
ecological impacts.  

It is important to note that a much smaller percentage of these areas will be affected at any given time 
(i.e. only one dredger will be working at particular points within the areas to be dredged at any given 
time therefore the high impact zone is where a high level of impact has been reached at some stage 
during the dredging campaign and is not calculated to be high in this area for the entire dredging 
campaign). 

The zones of impact from the dredging activities and the seagrass meadows identified from 2002 to 
2017 likely to be affected are shown in Figure 9.28. The zones of impact from the dredging activities 
and the seagrass meadows identified in the November 2017 survey are shown in Figure 9.29. 

Hydrodynamic modelling impact assessment 
The overall Project model results indicate that some short term impacts to turbidity levels are expected 
throughout the Port area, with the highest increases in areas outside the Port where wave activity can 
resuspend existing sediment and dredged sediment after initial deposition. It is important to note that 
the ambient (background) turbidity level is high throughout the Project impact areas. The model results 
indicate minor sustained impacts to the turbidity level within the Port, and higher sustained (but 
temporary) effects in the vicinity of the area to be dredged and further offshore (due to resuspension 
activity). 

Modelling results also indicated a short term increase in the deposition rate in a number of areas 
within the Port and also along the coastline to the north. Minor sustained (but temporary) increases in 
the deposition rate are noted within the Port, with larger increases in the outer part of the shipping 
channel (refer Chapter 8). Figure 9.30 and Figure 9.31 give an overall indication of the spatial 
distribution of the predicted Project dredging activities impacts.  

Time series provide a simple way to present turbidity increases above baseline conditions due to 
dredging activities at predetermined points of interest or near sensitive receptors (e.g. seagrass 
meadows). Time series of turbidity (dredging-related and total (including background) at five of the EIS 
water quality monitoring sites (sites CD1 to CD5)), illustrate the relative contribution of dredging-
related resuspension to the turbidity level in offshore areas (refer Appendix H2). 

To test whether the zones of impact developed using turbidity thresholds are biologically meaningful, 
the turbidity thresholds were added to actual BPAR monitoring data (June 2014-May 2015) for 
intertidal sites containing coastal seagrass (i.e. Zostera muelleri) and monitored by TropWATER.  
These sites included Pelican Banks South and Wiggins Island. Data from subtidal sites where 
coincident turbidity and BPAR data was collected (i.e. sites CD1 to CD5), along with surface PAR 
data, were used to develop a light attenuation coefficient (Kd) for the Project. This Kd value was used 
to convert turbidity to BPAR and vice versa at the intertidal seagrass sites. 

The aim of undertaking this analysis was to assess the amount of BPAR available to this seagrass 
meadow if additional turbidity as per the turbidity impact thresholds was added to the measured PAR 
data. The 50th percentile threshold values for site P5 (near to Pelican Banks) and P2B (near to 
Wiggins Island) were used in this analysis as this allowed a relatively simple addition of excess 
turbidity to the time series BPAR data (refer Chapter 8 for more detail).  

BPAR threshold levels for the Port Curtis seagrass species are detailed in Table 9.35.  
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Figure 9.28: Seagrass meadows within the zones of impact (Stages 1 and 2 dredging)
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 13/02/2019 Version: 7 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service (2013)
Historic seagrass mapping: Thomas et al. (2010), Rasheed et al.
(2003), Bryant & Rasheed (2013), Rasheed et al. (2017),
Chartrand et al. (2018)
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Figure 9.29: Seagrass meadows (November 2017) within the zones of impact (Stages 1 and 2 dredging)
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 13/02/2019 Version: 6 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service (2013)
Historic seagrass mapping: Thomas et al. (2010), Rasheed et al.
(2003), Bryant & Rasheed (2013), Rasheed et al. (2017),
Chartrand et al. (2018)
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Figure 9.30: 50th percentile of depth averaged turbidity (above background) impact of overall dredging campaign
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 14/02/2019 Version: 8 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service (2013)
Historic seagrass mapping: Thomas et al. (2010), Rasheed et al.
(2003), Bryant & Rasheed (2013), Davies et al. (2016), Rasheed et
al. (2017), Chartrand et al. (2018)
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Figure 9.31: 95th percentile of depth averaged turbidity (above background) impact of overall dredging campaign
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 14/02/2019 Version: 7 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service (2013)
Historic seagrass mapping: Thomas et al. (2010), Rasheed et al.
(2003), Bryant & Rasheed (2013), Davies et al. (2016), Rasheed et
al. (2017), Chartrand et al. (2018)
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Table 9.35 Port Curtis seagrass light requirements 

Species Threshold 

Zostera muelleri  Requires 6 mol photons m-2 day-1 over a rolling 14 day average 

Halodule uninervis Requires 5 mol photons m-2 day-1 over a rolling 14 day average 

Halophila spp. Requires 1-2 mol photons m-2 day-1 over a rolling 7 day average 

Table note:  
Halodule uninervis and Halophila spp. light thresholds are considered preliminary based on available data. 
Source: Davies et al. (2015) 

Two week rolling averages of the derived BPAR data are presented below, which also shows baseline 
monitoring data (actual recorded data). As Zostera muelleri is the dominant seagrass species found in 
these intertidal areas, the results were compared to the biological tolerances for Z. muelleri. The 
results indicate that: 

 Using the low impact zone threshold (2-3 NTU), BPAR would remain above the Z. muelleri light 
requirement at both sites, except for a short periods of time of less than 14 days duration. 

 Using the moderate impact zone threshold (4-7 NTU), there would be periods over 21 days at both 
sites when BPAR would be below the Z. muelleri light requirement. However, BPAR would also 
remain above the light requirement for extended periods, especially during the seagrass growing 
season (July to December). 

 Using the high impact zone threshold (5-10 NTU), the BPAR at both sites would mostly remain 
below the Z. muelleri light requirement for longer than 28 days – this would potentially result in loss 
of seagrass at these sites (as expected of this zone). 

Therefore, based on this analysis, the modelled zones of impact are considered to be suitable for 
impact assessment purposes.  

Based on the latest baseline seagrass surveys for coastal (2017) and deep water seagrass meadows 
(2014), reductions in benthic light due to elevated turbidity as a result of dredging activities have the 
potential to result in varying levels of impact at actual or potential seagrass meadows. The zone of 
high impact predicted in the model has the potential to impact the previously mapped seagrass 
meadows (i.e. meadows within historical extent) within and adjacent to the Golding Cutting Channel 
(refer Figure 9.28 and Figure 9.29). The zone of medium impact has the potential to impact the 
seagrass meadows near South Trees and Boyne Island as well as small sections of the seagrass 
meadows near Quoin Island. The zone of low impact extends into The Narrows and out to the deep 
water seagrass meadows. These seagrass meadows will be surveyed prior to the commencement of 
the Project to determine their extent, and also to obtain additional background water quality data for 
ongoing monitoring and management. Details of the proposed monitoring program are set out in the 
Environmental Monitoring Procedure (refer Appendix Q3). 

This Project activity and potential exposure of seagrass meadows and macroalgae to these impacts 
will be short and within a local area, therefore moderate in magnitude. The post mitigation risk ratings 
for seagrass meadows and macroalgae during dredging activities are low for macroalgae and medium 
for seagrass meadows. Appendix I4 provides detail on the assessment of this potential impact and the 
resultant risk rating. 

Mitigation measures to minimise marine water quality being impacted during dredging activities and 
adversely impacting seagrass meadows are included in the Dredging EMP (refer Appendix Q1) and 
Environmental Monitoring Procedure (refer Appendix Q3). Light thresholds relative to the seagrass 
species present at these meadows will be monitored and applied as part of these management plans 
detailed within the environmental monitoring procedure. 
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9.9.3.3 Short term increase in sediment deposition in the marine 
environment 

Context of impacts  
Excessive levels of sediment deposition have been shown to negatively affect seagrass growth rates 
and the success of shoots (Manzanera et al. 1998; Erftemeijer and Lewis 2006). Seagrass species’ 
tolerance to different sediment deposition rates is known to vary between species, although thresholds 
for individual species are not well understood. A review of case studies by Erftemeijer and Lewis 
(2006) found that factors such as depth of burial, and the life history of the species involved influenced 
deposition impacts on seagrass (Duarte et al. 2006; Erftemeijer and Lewis 2006). 

The deposition of sediment from a dredging plume is likely to be on a smaller spatial scale compared 
to any changes in the water quality induced by a dredging plume. This is primarily because the heavier 
particles in the plume will fall out of the water column relatively close to the areas to be dredged. Fine 
particles (typically those < 75μm), on the other hand, often travel large distances in the water column 
until eventually settling wherever local conditions (waves and currents) are sufficiently calm. These 
particles may be resuspended again (repeatedly) if local conditions (waves and currents) change. 

Laboratory experiments by Benham et al. (2016) investigated the effects on two Port Curtis seagrass 
species with combined shading and sediment burial found that prolonged shading in combination with 
burial significantly reduced rhizome growth rates and shoot density in both Z. muelleri and H. ovalis. 
Rhizome growth in Z. muelleri showed a significant decline when buried to depths of ≥ 10mm, while 
shoot density in this species declined significantly at 5mm, 10mm and 15mm burial depths when 
plants were buried with poorly sorted sediments (i.e. sands, silts and muds). Rhizome growth and 
shoot density in H. ovalis was only shown to decline significantly when plants were buried to depths of 
≥ 10mm and appeared more robust to low levels of burial (Benham et al. 2016). 

Sedimentation rate thresholds for seagrass are sourced from the literature and from applicable 
guidelines. Critical net sedimentation thresholds for seagrass species previously observed at Abbot 
Point (i.e. Cymodocea rotundata, Cymodocea serrulata and Halophila ovalis) range from 15 to 
130mm/annum (Erftemeijer and Lewis 2006). This is relatively consistent with the general findings of 
Vermaat et al. (1997) who concluded that sedimentation rates of 20 to130mm per year are able to be 
tolerated depending on the species. Given that ambient net deposition rates across the Port Curtis 
region are not well understood, a conservative approach to considering potential impacts from 
smothering has been adopted.  

Potential impacts from deposition are also compared to the GBRMPA Guideline (GBRMPA 2010) for 
the protection of corals to provide context to the changes predicted from dredging activities. The 
GBRMPA Guideline level for maximum daily sediment deposition (15mg/cm2/day) and yearly 
sedimentation rate (3mg/cm2/day) has been developed for the protection of corals, which are more 
sensitive to sediment deposition than seagrass and other macrobenthic organisms (Fabricius and 
Wolanski 2000). Comparison of predicted increases in deposition with this guideline level is 
considered to be a very conservative approach to examining potential impacts to non-coral 
communities. 

Sediment modelling indicates that there will be an increase in siltation in the new Golding Cutting 
Channel, due to a reduction in velocity caused by the increased water depth. The overall net 
annualised siltation rate within the shipping channels is likely to increase by approximately 7% 
following the duplication of the channels (refer Appendix G). 

Impact of sediment deposition on seagrass meadows 
Based on the latest baseline seagrass surveys for coastal (2017) and deep water seagrass meadow 
(2014), increased in sedimentation as a result of dredging activities have the potential to result in 
varying levels of impact at actual or potential seagrass meadows. 
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Based on sedimentation modelling it is expected that the highest rate of sedimentation during 
dredging activities will occur in close proximity to the channel duplication area to be dredged, and 
some minor increases in short term deposition rate in the central Port area. Any coastal seagrass 
meadows present within these areas are expected to result in stress and mortality (if present). Deep 
water seagrass meadows are unlikely to be impacted through sediment deposition as a result of these 
activities. Natural variation in seagrass growth and limited light availability for deep water seagrass will 
determine the extent of the seagrass meadows at the time of Project activities. The model predicts 
that deep water seagrass is predominantly in the zone of low impact or within the zone of influence 
where no or limited impacts will occur except for an area of previously monitored seagrass in the zone 
of high impacts adjacent to the Golding Cutting Channel.  

Surveys will be undertaken prior to dredging to determine if these seagrass meadows are currently 
within the channel. If they are then there may be impacts to these meadows from Project activities. If 
not, the small timeframe of Project activities in this area of the channel ensures there is the possibility 
that seagrasses could recover, especially adjacent to the channel.  

The zone of low impact and the zone of influence covers areas of known seagrass as well as areas of 
previously monitored seagrass. Localised, temporary, small increases of turbidity and increased 
sedimentation, including the suspension and resuspension of fine sediments, are expected to occur in 
these areas but in low volumes with little or no impact to sensitive receptors (including seagrass and 
benthic macroalgae).  

Given that there are limited areas of seagrass meadows within the high or moderate zones of impact; 
the temporary nature of dredge plume; the ability to modify the dredger to reduce the impacts; and the 
potential small extent of seagrass meadows near to the channel, it is expected that the water quality 
impacts from Project activities are unlikely to impact the seagrass meadows in the area in the long 
term.  Ensuring that the seagrasses near the channel receive adequate light during the growing 
season for seed regeneration and recruitment will assist in reducing long term impacts. Regionally the 
Project is unlikely to cause recruitment failure due to the large extent of seagrass and therefore seed 
recruitment within the area is unlikely to be impacted by dredging in the long term. Seagrass 
monitoring will occur, however, prior, during and after dredging to ensure that no significant impacts do 
occur to seagrass meadows in Port Curtis and that reactive mitigation can occur.  

The potential exposure of seagrass meadows and benthic macroalgae to these impacts will be 
temporary and within a local area, therefore low to moderate in magnitude.  

The post mitigation risk ratings for seagrass meadows and macroalgae as a result of sediment 
deposition during dredging activities are low for macroalgae, medium for deep water seagrass 
meadows, and high for coastal seagrass meadows. Appendix I4 provides detail on the assessment of 
this potential impact and the resultant risk rating. 

Mitigation measures to minimise marine water quality being impacted during dredging activities and 
adversely impacting seagrass meadows are included in the Dredging EMP (refer Appendix Q1) and 
the Environmental Monitoring Procedure (refer Appendix Q3). 

9.9.3.4 Role of seasonality and seagrass condition on impacts to seagrass 
meadows  

Dredging activities that occur in the seagrass senescence season are likely to have far less impacts to 
seagrass meadows. The condition and extent of seagrass meadows in Port Curtis prior to capital 
dredging for the Project will play a key role in the actual impacts that dredging activities have on these 
seagrass meadows. Seagrass monitoring in 2013 showed seagrass meadows in Port Curtis had the 
capacity to recover from elevated turbidity impacts with substantial seed banks detected at several 
sites (indicating continued resilience at some monitoring sites) (Carter et al. 2015). However, if 
seagrass meadows are in poor condition (e.g. from large declines due to multiple years of high rainfall, 
stormwater/flooding from Port catchments and cyclone activity) additional stressors such as high 
turbidity, poor water quality and low benthic light conditions can further delay recovery, a process 
which can already take up to five years (Preen et al. 1995; Carter et al. 2015).  
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In accordance with any marine plant removal permit application under the Fisheries Act, a seagrass 
survey will be undertaken prior to dredging to confirm the area of marine plants to be disturbed by the 
Project. This survey will be done in accordance with the seagrass condition assessment framework 
developed for the GHHP by TropWATER (Bryant et al. 2014) which grades seagrass meadows’ area, 
biomass and composition against baseline levels. 

Seagrass meadows play an important role in the Great Barrier Reef ecosystem due to their role in the 
food chain of many marine animals, their high rate of primary production, and the physical shelter and 
habitat they provide (GBRMPA 2012g). Potential impacts to seagrass meadows as a result of the 
Project therefore have the potential to also impact on other marine biota in Port Curtis. An assessment 
of the potential impacts that a permanent or temporary loss of seagrass meadows will have on other 
marine biota is outlined in the following sections: 

 Fish and marine reptiles (excluding marine turtles) (refer Section 9.13) 

 Migratory birds (refer Section 9.17) 

 Intertidal fauna (refer Section 9.7) 

 Marine turtles and marine mammals (refer Sections 9.19 and 9.21). 

9.9.4 Removal and installation of navigational aids 
The removal and installation of navigational aids may result in a permanent, small scale disturbance to 
the seafloor along with minor localised potential impacts to water quality. Although there are new and 
replacement navigational aids located within or near historical seagrass meadows (2002-2017) (refer 
Figure 9.27) the very localised and small scale nature of the removal and installation of navigational 
aids on seagrass meadows in these areas is expected to be negligible. These activities will result in no 
permanent loss of seagrass meadows. 

9.9.5 Stabilisation and maintenance activities 

Context of impact 
Soil erosion and runoff from the final WB and WBE landform areas has the potential to have an impact 
on the quality of intertidal and subtidal habitats. Suspended sediments in the water column can 
increase light attenuation and reduce the amount of benthic light reaching habitat such as seagrass 
meadows (Erftemeijer and Lewis 2006; Sofonia and Unsworth 2010). 

The use of vehicles during surface stabilisation and maintenance works at the WB and WBE 
reclamation areas have the potential to result in the release of contaminants (e.g. hydrocarbons). The 
release of contaminants may lead to the degradation of intertidal or subtidal habitats located in the 
receiving marine environment adjoining the final Project landform. This may impact seagrass 
meadows in the receiving environment. 

9.9.5.1 Short term decline water quality in the marine environment 
As outlined in Section 9.9.2.3, a potential short term decline in water quality through elevated turbidity 
and increased sedimentation during this activity is not expected to adversely impact local seagrass 
meadows given the naturally elevated turbidity background conditions in Port Curtis. It should also be 
noted that very limited volumes of contaminants will be present onsite during establishment surface 
stabilisation and maintenance works. 

The potential impacts to water quality through a release of sediment laden runoff and/or contaminants 
during surface stabilisation and maintenance works at the WB and WBE reclamation areas will be 
generally restricted to a contained area and within the short term, therefore low in magnitude. 

Stabilisation and maintenance of the WB and WBE reclamation areas is unlikely to impact on benthic 
macroalgae, given the absence of macroalgae in the Inner Harbour.  
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The post mitigation risk rating associated with potential impacts of water quality on seagrass meadows 
during surface stabilisation and maintenance works at the reclamation areas is medium. Appendix I4 
provides detail on the assessment of this potential impact and the resultant risk rating. 

Mitigation measures to avoid a decline in water quality through contaminant releases or sediment 
laden runoff impacting seagrass meadows habitat during surface stabilisation and maintenance works 
within the reclamation area, are included in Section 9.27 and the Project EMP (refer Appendix Q2). 

9.9.5.2 Changes in coastal processes and hydrodynamics adjacent to the 
Western Basin Expansion reclamation area and barge unloading 
facility 

Numerical modelling results indicate that the main impact from the construction of the WBE 
reclamation area is the potential for erosion to occur in the channel between the mainland and the 
WBE reclamation area, and the channel between the two WBE reclamation areas (refer Figure 9.26 
and Appendix G). This erosion would continue (provided the bed material is erodible) until the channel 
reaches a new equilibrium depth. Details of the likely loss of seagrass from erosion in the channel 
between the northern and southern WBE reclamation areas are discussed in Section 9.9.2.4. 

The model results indicate that there would be a reduction in velocity magnitudes immediately 
adjacent to the BUF and along the northern part of the WBE reclamation area. 

9.9.5.3 Impacts of the duplicated shipping channel on hydrodynamic and 
coastal processes 

Numerical modelling results indicate some slight reductions in velocity outside the channel in some 
areas, due to the reduced tidal prism, and within the deepened channels there are increases in some 
areas and decreases in others (refer Figure 9.26). 

9.9.6 Threatening processes for species of conservation significance 
As seagrass meadows and epibenthic macroalgae are not listed species under the provisions of the 
EPBC Act and/or the NC Act, an assessment of potential Project impacts with regards to their potential 
contribution to species threatening processes is not relevant for this value.  

9.9.7 Significant residual adverse impact assessment 
The Significant Residual Impact Guideline (EHP 2014d) outlines the criteria for identifying when an 
impact on prescribed environmental matters (i.e. MSES) has the potential to be significant. The 
significant impact criteria provides a trigger for considering the need for implementing offsets for a 
project. 

Marine plants such as seagrasses are protected under the Fisheries Act and are defined as the 
following: 

a) a plant (a tidal plant) that usually grows on, or adjacent to, tidal land, whether it is living, dead, 
standing or fallen 

b) material of a tidal plant, or other plant material on tidal land; 

c) a plant, or material of a plant, prescribed under regulation or management plan to be a marine 
plant.  
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A significant residual adverse impact assessment has been conducted to identify if the Project will, or 
is considered likely to have a significant residual adverse impact on seagrass meadows which is 
defined as a MNES or a MSES. The impact assessment included in this section has been conducted 
in accordance with the Matters of National Environmental Significance Significant Impact Guidelines, 
Version 1.1 (DoE 2013) and the Queensland Environmental Offsets Policy Significant Residual Impact 
Guideline (EHP 2014a). 

The significant residual adverse impact assessment provided in Table 9.36 has been prepared for 
seagrass meadows which are considered to have a moderate or high likelihood of occurrence within 
the Project impact areas (refer Appendix I2 (Appendix B)). 

This assessment of significant residual adverse impacts considers the significance of potential Project 
impacts after the implementation of the Project mitigation measures included in Section 9.27.   

Table 9.36 includes the seagrass meadows which are subject to this significant residual adverse 
impact assessment, due to Project impacts having the potential to result in: 

 Very high or high consequence (post mitigation measures) on a species (refer Sections 9.19.2 to 
9.19.5), and/or 

 A residual impact to a key threatening process (refer Appendix I3 (Item Q3.1)). 

Table 9.36 Seagrass meadows Matters of National Environmental Significance and Matters of State 
Environmental Significance subject to significance residual adverse impact assessment 

Seagrass meadow type  
(conservation significance) 

MNES MSES Significance 
assessment 

Coastal seagrass meadows  

(Protected (Fisheries Act)) 

N/A Yes Table 9.39 

Deep water seagrass meadows 

(Protected (Fisheries Act)) 

N/A Yes 

 
The MSES significant impact assessment criteria for marine plants (EHP 2014a) has been used for 
the significant residual adverse impact assessment (refer Table 9.37). The significant residual adverse 
impact assessment concluded that the proposed Project activities will have a significant residual 
adverse impact on marine plants. 

Note that MNES which relate to seagrass meadows such as threatened species habitat (e.g. turtles 
and marine mammals) and OUV of the GBRWHA, are addressed under their respective sections. 

Table 9.37 MSES significant impact assessment criteria – Marine plants 

Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

MSES – Marine plants 
 Private infrastructure works impacting more than 17m2 of fish habitat or public infrastructure works 

impacting more than 25m2 of fish habitat; and 

Potentially significant impact 

Fish habitat includes marine plants, with the definition of marine plants including seagrass communities.  

The Project involves the direct loss of seagrass meadows from the WBE reclamation area. 

This includes the direct disturbance of seagrass communities recorded during the 2017 seagrass survey, 
including: 

 Approximately 7.67ha within the WBE reclamation area (southern area) 

 Approximately 114.66ha within the WBE reclamation area (northern area) 

 Approximately 34.08ha within the areas adjoining WBE reclamation area (indirect impacts). 
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Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

The historic extent of seagrass meadows within the WBE reclamation area and areas adjoining the WBE 
reclamation area is 375.06ha. This area represents almost all of the WBE reclamation area (i.e. approximately 
99% of the reclamation area). The historic seagrass mapping indicates all of the locations where seagrass has 
been previously recorded (i.e. not necessarily all at one point in time).  

The historic extent of seagrass meadows within the area to be dredged for the channel duplication is 35.65ha, 
however no seagrass has been recorded in the channel duplication footprint since 2002. Baseline surveys of 
this area will be undertaken prior to the commencement of dredging to determine the extent of seagrass that 
will be directly impacted within the area to be dredged for the channel duplication.   

The historic extent of seagrass meadows within the BUF is 0.50ha. No seagrass has been recorded in the BUF 
footprint since 2009.  

With the implementation of mitigation measures outlined in the Dredging EMP (refer Appendix Q1) and the 
Project EMP (refer Appendix Q2), it is unlikely that the Project will result in impacts on the mangrove and 
saltmarsh communities on the coastline adjacent to the WBE reclamation area. 

MSES – Marine plants 
 Temporary impacts are expected to take 5 years or more for the impact area to be restored to its pre-

development condition; or 

Unlikely to have a significant impact 

The Project has the potential to result in short term declines in water quality as a result of dredging activities. 
Given that there are limited areas of seagrass meadows within the high or moderate zones of impact, the 
temporary nature of the dredge plume, and the ability to modify dredging locations/durations to reduce the 
impacts to small areas of seagrass meadows within the high and moderate zones of impact, it is expected that 
the water quality impacts are unlikely to impact the seagrass meadows in the area in the long term. 

With the implementation of mitigation measures outlined in the Dredging EMP (refer Appendix Q1) and the 
Project EMP (refer Appendix Q2), it is unlikely that temporary impacts associated with short term declines in 
water quality would have a significant impact on seagrass meadows adjacent to the direct impact areas. 
Therefore, it is unlikely that the restoration of indirect impact areas will take more than 5 years. 

With the implementation of mitigation measures outlined in the Dredging EMP (refer Appendix Q1) and the 
Project EMP (refer Appendix Q2), it is unlikely that the Project will result in impacts on the mangrove and 
saltmarsh communities on the coastline adjacent to the WBE reclamation area. 

MSES – Marine plants 
 A proposed reduction in the extent of marine plants through removal, destruction or damage of marine 

plants; or 

Potentially significant impact 

The proposed disturbance to marine plants will include permanent damage through direct marine plant removal 
and destruction, as outlined in the response to the first criteria. 

MSES – Marine plants 
 Fragmentation or increased fragmentation of a marine ecological community; or 

Potentially significant impact 

The establishment of the WBE reclamation area will result in the fragmentation of approximately 34.08ha of 
seagrass mapped in the area between the northern and southern reclamation areas and between the WBE 
reclamation area and the mainland (i.e. based on the 2017 seagrass survey).  

There is potential for hydrodynamic impacts on this area of seagrass once the WBE reclamation area has been 
established, as a result of predicted changes in tidal velocity, erosion and siltation. Seagrass adjacent to the 
WB and WBE reclamation areas will be monitored following construction to identify actual impacts, or to 
determine if it persists following construction.  

Baseline surveys will be undertaken prior to commencement of the Project to map areas of marine plants that 
are likely to be impacted by Project activities. This will further inform the assessment of fragmentation of 
marine communities, including seagrass meadows. 

No fragmentation impacts are expected to occur for the mangrove and coastal saltmarsh communities on the 
coastline adjacent to the WB and WBE reclamation areas (i.e. no clearing is required). These communities are 
located more than 200m from the Project direct impact areas.  
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Significant impact assessment criteria and likelihood of the action resulting in a significant residual 
adverse impact 

MSES – Marine plants 
 Adverse changes affecting survival of marine plants through modifying or destroying abiotic (non-living) 

factors (such as water, nutrients, or soil) necessary for a marine plant’s survival; or 

Unlikely to have a significant impact 

The Project has the potential to result in short term declines in water quality as a result of dredging activities. 
Given that there are limited areas of seagrass meadows within the high or moderate zones of impact, the 
temporary nature of the dredge plume, and the ability to modify dredging locations/durations to reduce the 
impacts to small areas of seagrass meadows within the high and moderate zones of impact, it is expected that 
the water quality impacts are unlikely to impact the seagrass meadows in the area in the long term. 

With the implementation of mitigation measures outlined in the Dredging EMP (refer Appendix Q1) and the 
Project EMP (refer Appendix Q2), it is unlikely that temporary impacts associated with short term declines in 
water quality would have a significant impact on seagrass meadows adjacent to the direct impact areas.  

MSES – Marine plants 
 Alteration in the species composition of marine plants in an ecological community, that causes a decline or 

loss of functionally important species; or 

Unlikely to have a significant impact 

The Project is not likely to result in a notable alteration in marine plant species composition or result in the loss 
of a functionally important species.  

The seagrass meadows within the Project impact areas support seagrass species which are not unique to the 
impact area, with several surrounding meadows within Port Curtis supporting the same species. Furthermore, 
the species types found in the intertidal areas of Port Curtis are also represented in the wider NRM region of 
Fitzroy under the Queensland Government’s Reef Water Quality Protection Plan at Shoalwater Bay, Keppel 
Islands, Rodds Bay and Hervey Bay (McKenzie et al. 2014). 

MSES – Marine plants 
 Interference with the natural recovery of marine plant communities. 

Potentially significant impact 

The potential for seagrass meadows to recover from declines are highly dependent on the availability of 
propagules (viable seeds), the species present, and a return to favourable growing conditions (Jarvis et al. 
2015).  

The construction of the WBE reclamation area over existing and historical seagrass habitat will result in the 
permanent loss of potentially viable seagrass seed banks seeds contained with intertidal sediments. The loss 
of potentially viable seed banks has the potential to impact on the capacity for surrounding seagrass meadows 
in Port Curtis to recover from widespread losses. However, it is noted that there are seagrass meadows 
containing the same seagrass species in the areas surrounding the WB and WBE reclamation areas that will 
not be significantly impacted by the Project. Therefore, these meadows are likely to provide a source of 
seed/propagules for the recovery of local marine plant communities in Port Curtis. 

 

9.9.8 Assessment summary 
The direct and indirect Project impact areas include intertidal and subtidal environments which provide 
habitat values for seagrass meadows. To describe the local seagrass meadows and key habitat 
values within the Project impact areas, a review of government databases, scientific literature and 
Project EIS field investigations was conducted.  

The most notable potential impact to seagrass meadows from the Project is the direct and permanent 
loss of seagrass meadows as a result of the WBE reclamation area as well as the indict impacts to 
areas adjoining the WBE reclamation area (156.41ha of coastal seagrass habitat as per the 2017 
surveys, and a total historic extent of 375.06ha of seagrass meadows) (Chartrand et al. 2018). The 
WBE reclamation area represents a larger area of direct habitat loss therefore representing a greater 
consequence.  
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During dredging activities, a short term decline in water quality is expected to occur in the form of 
increased turbidity caused by sediment resuspension predominantly concentrated in and around the 
areas to be dredged (referred to as the ‘zone of high impact’). Increased turbidity has the potential to 
impact important seagrass meadows through temporarily decreasing benthic light conditions and 
smothering through sediment deposition. Hydrodynamic modelling predicts dredging activities 
associated with the licenced dewatering discharge from the WBE reclamation area will not result in a 
zone of high impact or moderate impact.  

The Project EIS hydrodynamic modelling indicated the potential for changes to tidal velocities, and the 
potential for erosion and siltation in the channels surrounding the WB and WBE reclamation areas. 
This has the potential to result in the loss of seagrass meadows in directly adjacent areas. The erosion 
has the potential to continue until the channel reaches a new equilibrium depth (refer Appendix G). 
These potential impacts and the seagrass meadows will be monitored prior to, during and post 
construction of the WBE reclamation area and BUF.  

The Project EIS hydrodynamic modelling also indicated an increase in siltation in the new Golding 
Cutting Channel, due to a reduction in velocity caused by the increase in water depth. The overall net 
annual siltation rate within the shipping channels of the Port is likely to increase by approximately 7% 
following the duplication of the channels (refer Appendix G).  

The implementation of the Environmental Monitoring Procedure (refer Appendix Q3), which forms part 
of the Dredging EMP (refer Appendix Q1) will reduce the potential for impacts to seagrass due to the 
implementation of light threshold monitoring and adaptive management (refer Section 9.27). 

Other water quality impacts also have the potential to occur as a result of WBE reclamation area and 
BUF establishment through sediment-laden runoff and spills of hazardous substances and through 
dredging activities through the mobilisation of contaminated sediments, although these represent 
lower likelihood and lower risk impacts after implementation of mitigation measures. 

The Project will implement mitigation measures provided in the Dredging EMP and Project EMP (refer 
Appendices Q1 and Q2, respectively), and associated management plans to reduce the likelihood and 
magnitude of potential Project impacts on seagrass. Mitigation measures to minimise potential impacts 
on seagrass are included in the Dredging EMP and Project EMP. The implementation of mitigation 
measures contained in the aforementioned management plans will reduce residual Project impacts on 
seagrass. 

9.10 Reef communities – existing environment 

9.10.1 Background 
In 1981, the Great Barrier Reef became a world heritage site (i.e. GBRWHA) due to its high habitat 
and species diversity, and was protected by Commonwealth and Queensland Government legislation, 
policies and a comprehensive zoning system (Lucas et al. 1997). Despite high levels of protection, 
inshore reefs situated within 20km of the mainland are threatened by reductions in water quality, which 
have been linked to the recent degradation of a number of inshore reefs along the Great Barrier Reef 
(De’ath et al. 2012; Thompson et al. 2011). 

The Port Curtis region (including the Port of Gladstone) is located within the GBRWHA and near the 
GBRMP, which is managed by the Commonwealth Government statutory authority, the GBRMPA. The 
Port Curtis region supports a wide range of reef habitat types, including fringing, platform, and 
headland reefs, as well as rubble fields (BMT WBM 2014a). Based on mapping from GBRMPA (2009), 
Port Curtis contains 19 reefs made up of predominantly intertidal rocky shores or shallow subtidal 
reefs (BMT WBM 2014a). 
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Given that existing mapping significantly under-estimates the extent of subtidal reefs in the Port Curtis 
region (BMT WBM 2014a), spatial data provided by GBRMPA (2009) together with fine-scale, ground-
truthed survey data from BMT WBM (2014a) and VE (2015a), have been combined to present the 
current known extents of coastal fringing reefs in the Port Curtis region (refer Figure 9.32) and in 
relation to the Project impact areas (refer Figure 9.33).  

Appendix I1 contains further information on the reefs situated within the Port Curtis region, including 
recognised names, reef numbers and the approximate area of each reef (in hectares). 

The methodology implemented to describe the reef communities values is provided in Appendix I1 
(Section 8.2). 

9.10.2 Reef values 

9.10.2.1 General context 
The Port of Gladstone is a deep estuarine embayment, bounded by Curtis Island in the north and 
Facing Island in the east. Component estuaries, including the larger estuaries of the Calliope and 
Boyne Rivers, as well as The Narrows and Auckland Creek, merge with deeper waters to form a 
naturally sheltered, 30km long deep water harbour. The coastal region encompasses three broad 
shoreline types of rocky cliffs and shore platforms, sand beaches, and mudflats and mangroves which 
support a range of benthic communities, including intertidal soft sediments, rocky and coral reefs, 
seagrasses and soft corals. 

Combined with very large deposits of silt from the hinterland in times of flood, the estuary maintains an 
existing highly turbid character. The areas of Port Curtis, Rodds Bay and the northern end of The 
Narrows are commonly described as having ‘naturally high turbidity’ with generally higher turbidity 
found within the shallow muddy environments adjacent to the coastline. This is largely evident during 
local tidal cycles with ebb tides typically containing increased turbidity levels and flood tides containing 
clearer waters (GPC 2012a).  

Higher turbidity can also be a result of resuspension by wind and wave action, and heavy rain/flood 
events. Port Curtis is a macro tidal estuary subject to a large tidal range (i.e. 4m to 5m), which ensures 
that the water column is vertically well mixed for most of the time, resulting in the natural resuspension 
of fine sediment (BMT WBM 2013). The estuary receives freshwater flows from the Boyne and 
Calliope Rivers, along with occasional flows through The Narrows from the Fitzroy River. As detailed 
in BMT WBM (2014a): ‘patterns in turbidity, sedimentation and salinity are major drivers of reef 
community structure within and adjacent to Port Curtis, reflecting the salinity tolerances and light 
requirements of reef biota’. 

9.10.2.2 Reef distribution and extent 
Coral reef distribution in Port Curtis is mostly limited to areas harbouring suitable substrate along with 
sufficient light penetration, such as the shallow intertidal zones surrounding Facing Island and Seal 
Rocks (DHI 2013; BMT WBM 2013). Coral communities are also abundant within deeper Port 
channels (> 5m), The Narrows and Passage Islands that are dominated by heterotrophic filter feeders 
and are believed to be the result of strong tidal currents which provide a food supply for filter feeders 
(BMT WBM 2013). 

Map 17 of GBRMPA (2016) Marine Park Zoning identifies 19 reefs, which include subtidal reefs and 
intertidal rocky shores collectively, within Port Curtis (refer Figure 9.32 and Figure 9.33).These reefs 
consist of Turtle Island in the Inner Harbour zone, Facing Island #2, North Point (Facing Island #1), 
Curtis Island Reef #3, Farmer’s Reef, and Rat Island Reef in the north of the Mid Harbour zone 
surrounding the North Entrance, and Manning Reef and Bushy Island Reef in the southern part of the 
Mid Harbour zone.  



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!

!(

!(

!(

!(

!(

!(

Curtis Island

Facing 
Island

Western Basin Expansion 
Reclamation Area

Rodds
PeninsulaHummock Hill

Island

Wild Cattle
Island

Balaclava
Island

Port
Alma

Mast Head Reef

Wistari Reef

Mast Head Reef
Irving Reef

Polmaise Reef

Rock Cod Shoal

Erskine Reef

U/N Reef

Jabiru Shoals

Rundle Reef

Heron Reef

Peak Reef
Girt Reef

Hummocky Reef

Seal Rocks Reef (No 2)

Curtis Island Reef (No 3)

Curtis Island Reef (No 4)

Timandra Bank

Bass Shoals

Pearl Ledge (Facing Island Reef No 3)

Manning Reef

Facing Island Reef (No 6)

Facing Island Reef (No 4)

Seal Rocks Reef (No 1)

East Point Ledge (Facing Island Reef)

Turtle Island Reef

Curtis Island Reef (No 2)

East Banks (West)

North Point Reef (Facing Island Reef)

Keppel Rocks Reef

Seal Rocks Reef (No 3)

East Banks (East)

Facing Island Reef (No 2)

Fairway Rock Reef

Rat Island Reef

Curtis Island Reef (No 1)

Ship Rock Reef

Farmers Reef

Arch Reef

Curtis Rock Reef

Split Rock Reef

Quartz Reef

Sable Chief Rocks Reef

Bushy Island Reef

Calliope

Gladstone

Marmor

Yarwun

Raglan

Bajool

Ambrose

Broadmount

Boyne Island

Mount Larcom

Keppel Sands

Turkey Beach

Tannum Sands

P:\
GI

S\P
roj

ec
ts\

23
73

74
_G

PC
_C

ha
nn

el_
Du

pli
ca

tio
n_

EIS
\23

73
74

_E
IS_

26
5.m

xd
    

07
/02

/20
19

 14
:13

Coordinate system: GDA_1994_MGA_Zone_56

Ma
p b

y: 
RB

Figure 9.32: Reefs of Port Curtis, Port Alma and offshore areas
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 2 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service
(2013)
Indicative Reef boundary: GBRMPA (2009)
Port Curtis reef extent 2015: Vision Environment (2015) and
BMT WBM (2014)

Legend
Great Barrier Reef Marine Park boundary
Port of Gladstone Port limits
Proposed Channel Duplication Project extent
Western Basin Expansion reclamation area
Initial dredging works for barge access channel
Barge unloading facility
Construction compound
Existing shipping channels
East Banks dredged material placement area (DMPA)
Biodiversity Offset Strategy boundary
Indicative Reef boundary extent (GBRMPA)
Vision Environment Project EIS baseline reef monitoring locations (2015)

° 0 7,9003,950
Metres

Northern
Reclamation Area

Southern
Reclamation Area



The Narrows

Graham's Creek

Calliope River

South Trees
Island

Boyne 
Island

Gatcombe
Channel

Golding Cutting
Channel

East
Banks
DMPA

Curtis Island

Facing Island

Gladstone

Tannum 
Sands

Port Limits

Marine Park Line

Boyne River

Coral Sea

North
Entrance

Western Basin Expansion 
Reclamation Area

Rodds Bay

Northern
Reclamation Area

Southern
Reclamation Area

Wild Cattle
Island

Colosseum
Inlet

Rodds
Peninsula

Hummock Hill
Island

East Banks (West)

Manning Reef

Compigne 
Island

Diamantina
Island

Witt
IslandTide

Island Quoin
Island

Picnic
Island

Facing Island Reef (No 2)
Rat Island

Reef

Gatcombe 
Heads

Oyster
Rock

Jenny Lind
Banks

Seal Rocks

Curtis Island Reef (No 4)

Gatcombe Head (Facing Island Reef No 6)

Sable Chief Rocks Reef

East Banks (East)

U/N Reef

Pearl Ledge (Facing Island Reef No 3)

Facing Island Reef (No 4)

East Point Ledge (Facing Island Reef)

North Point Reef (Facing Island Reef)

Seal Rocks Reef (No 3)
U/N Reef

Turtle Island Reef

Seal Rocks Reef (No 2)

U/N Reef

Curtis Rock Reef

Seal Rocks Reef (No 1)

U/N Reef

Farmers Reef

Bushy Island Reef

P:\
GI

S\P
roj

ec
ts\

23
73

74
_G

PC
_C

ha
nn

el_
Du

pli
ca

tio
n_

EIS
\23

73
74

_E
IS_

26
6.m

xd
    

07
/02

/20
19

 14
:18

Coordinate system: GDA_1994_MGA_Zone_56

Ma
p b

y: 
RB

Figure 9.33: Locations of coastal fringing reefs in reference to the Project
Gatcombe and Golding Cutting Channel Duplication ProjectDate: 07/02/2019 Version: 2 Job No: 237374

Source:
Aerial: GPC (2015) and DigitalGlobe Web Map Service
(2013)
Indicative Reef boundary: GBRMPA (2009)
Port Curtis reef extent 2015: Vision Environment (2015) and
BMT WBM (2014)

Legend
Indicative Reef boundary extent (GBRMPA)
Vision Environment Project EIS baseline reef monitoring locations (2015)
Western Basin Expansion reclamation area
Great Barrier Reef Marine Park boundary
Initial dredging works for barge access channel
Barge unloading facility
Proposed Channel Duplication Project extent
Existing shipping channels
Port of Gladstone Port limits
East Banks dredged material placement area (DMPA)

Marine areas
Outer Harbour
Mid Harbour (South)
Mid Harbour (North)
Western Basin
The Narrows

° 0 3,8001,900
Metres

East Banks (East)



Project 237374  File 09 Nature conservation.docx  26 March 2019  Revision 0  Page 9-107 

The Outer Harbour zone comprises various reefs around Seal Rocks Reef (including reef numbers 1, 
2, and 3), Curtis Rock, East Banks (East) and East Banks (West) and Gatcombe Head (Facing Island 
Reef #6) at the southern tip of Facing Island. On the eastern side of Facing Island in coastal waters, 
significant reef assemblages are present at Pearl Ledge (Facing Island Reef #3), Sable Chief Rocks, 
East Point Ledge (Facing Island Reef #5), and Facing Island Reef #4 along with various other 
unnamed reefs (BMT WBM 2014a). 

Various other reefs in and around Port limits exist to the north of Port Curtis, including reefs along the 
eastern shore of Curtis Island and in Port Alma (refer Figure 9.32). Some of these reefs have been 
subject to recent surveys as part of the Biodiversity Offset Strategy (BOS) and, although outside of the 
Project impact areas, are useful in understanding the differing reef assemblages in the wider region.  

Rock substrate, combined with clear oceanic water off Facing Island and Curtis Island, and the mouth 
of the Boyne River, provide conditions which support algal reef complexes often dominated by 
Phaeophyta (brown) and Rhondophyta (red) algae (GPC 2012a). In some areas these combine with 
coral species to form complex reef systems (GPC 2012a). 

The Project EIS baseline monitoring classified a total area of 424.3ha as potential reef area (based on 
visual map inspections) within the baseline reef monitoring area (VE 2015a). The largest area of reef 
was encountered at Sable Chief Rocks (~208ha or 49% of the total area observed) and the smallest 
area of reef (< 2ha or < 1%) at Oyster Rocks (refer Table 9.38). These surveys also demonstrate that 
GRMPA (2009a) mapping underestimates the current areas of coral reefs in Port Curtis (refer 
Figure 9.33 for comparison between Project EIS baseline mapping of coral extents and the GBRMPA 
indicative reef extents). 

Table 9.38 Total extent of reef area for each location included in Project EIS baseline reef 
monitoring 

Location Area (ha) 

Oyster Rocks 1.8 

Gatcombe Heads 18.1 

Jenny Lind Banks (Seal Rocks Reef #3) 66.7 

Seal Rocks 130.1 

Sable Chief Rocks 207.6 

Total area 424.3 

Source: VE (2015a); GBRMPA (2009) 

9.10.2.3 Community structure 
Generally, the coral reef communities in Port Curtis are typical of fringing coral reefs on the southern 
inshore Great Barrier Reef, but also contain platform, headland and rubble field reefs, with both hard 
and soft corals (BMT WBM 2013). When compared to reefs in the northern Great Barrier Reef, or at 
mid-shelf or outer shelf areas, reefs in this region are generally lower in coral species richness, and 
tend to be made up of corals along with other benthic organisms (e.g. algae, sponges) growing on 
rocks or boulders (Ayling et al. 2012; GBRMPA 2007; DeVantier et al. 2006).  

In an assessment of fringing coral reefs around Facing Island, Ayling et al. (2012) reported that sites 
from reefs along the eastern and southern extremities of Facing Island clustered together and were 
dominated by taxa known to tolerate turbid conditions, such as faviids, Turbinaria, poritids and soft 
corals (refer Appendix I1 (Section 8.3.3)) (BMT WBM 2014a). Curtis Island sites at Black Head were 
reported to be dominated by sponges and had extremely low hard coral cover (BMT WBM 2014a). 
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The results of these analyses indicate that the majority of the reefs surrounding Facing Island were 
similar in terms of the cover of broad community types (i.e. they had moderate hard coral cover, 
moderate algal cover, low soft coral and other invertebrate cover (BMT WBM 2014a)). Sites at 
Manning Reef and Farmer’s Reef on the western side of Facing Island were exceptions to this, 
exhibiting a high cover of hard coral and soft coral, respectively. Reef communities at Turtle and 
Diamantina Islands differed from most other sites, although they were similar to one another, as they 
had little coral cover and large algal cover (BMT WBM 2014a). 

Broad-scale benthic habitat classifications by McKenna et al. (2013) found benthic macroinvertebrate 
regions in the form of rocky/rubble reefs at two areas within the baseline survey area. These 
communities occurred as five smaller areas throughout the survey area and encompassed the areas 
to be dredged and surrounds. Video footage of these regions featured large areas of benthic habitat 
forming ‘live’ and dead rock, rubble, and a low abundance of hard and soft corals with a large variety 
of taxa interspersed throughout the area. These areas also comprised patches of low/medium density 
erect macrophytic, filamentous, encrusting and erect calcareous algae and rock/rubble areas in the 
area immediately off Gatcombe Head at Facing Island (McKenna et al. 2013). A small area 
(approximately 150ha) in the areas to be dredged was also dominated by Sargassum and green 
filamentous algae attached to rock which was dominant in the area. 

The benthic community types described by McKenna et al. (2013), which encompasses the southern 
end of the areas to be dredged, were made up of mostly open substrate interspersed with polychaetes 
and encrusting bryozoans. This community type also encompasses the approach channel between 
Facing Island and the mainland. The sediment in this area was dominated by sand and mud and no 
macroalgal communities were observed in this region (McKenna et al. 2013). 

Both regions are considered to be associated with the high-tidal current flow of the existing shipping 
channels. Although ‘low to medium density’, the regions made up of benthic macroinvertebrates and 
algae that occur in the areas to be dredged, including those rock/rubble reef areas, contribute value in 
the form of biodiversity to the Port Curtis ecosystem (McKenna et al. 2013). These communities are a 
source of food for many consumers and benthic fauna also ‘form a link between habitat substrata, 
detritus‐based food chains and larger carnivores’ (Posey et al. 1997; McKenna et al. 2013). These 
communities also support fisheries productivity in the form of providing food, habitat and shelter for 
benthic animals and other larger carnivores (Kulczycki et al. 1981; McKenna et al. 2013) as well as a 
source of food for some species of marine turtles who consume macroalgae (Limpus 1998). 

The Project EIS baseline coral surveys recorded the substrate covers at the five monitoring locations, 
as shown in Table 9.39. The highest average cover category at all of the five reefs was sediments (i.e. 
sand, pavement and rock). Macroalgae cover was the second most dominant cover at four of the five 
sites (i.e. excluding Sable Chief Rocks) (refer Photograph 9.5 and Photograph 9.6). Hard coral cover 
was recorded to be significantly higher at Sable Chief Rocks, compared to all other monitoring sites, 
with a coverage of 41% (plus or minus s.e. of 6.4%). The mean values across all sites show low 
coverage or less than 3% for soft corals; sponges and ascidians and other biota.  

Table 9.39 Mean percent dominant substrate cover among locations (June to August 2014 (dry 
season) and January to March 2015 (wet season)) 

Major substrate 
classes 

Jenny Lind 
Banks 

Oyster 
Rocks 

Gatcombe 
Heads 

Sable Chief 
Rocks 

Seal Rocks All sites 

Sediment (%) 56.4 ± 6.0 53.4 ± 11.0 61.2 ± 4.0 37.8 ± 4.6 67.6 ± 5.5 55.3 ± 4.6 

Macroalgae (%) 32.6 ± 5.8 40.0 ± 12.2 29.9 ± 4.5 19.3 ± 2.8 20.8 ± 3.7 28.5 ± 3.5 

Hard coral (%) 5.9 ± 1.2 4.1 ± 2.7 4.5 ± 1.2 41.0 ± 6.4 9.7 ± 2.7 13.1 ± 6.4 

Soft coral (%) 4.4 ± 1.5 1.0 ± 0.4 0.7 ± 0.2 0.9 ± 0.3 1.5 ± 0.5 1.7 ± 0.6 

Sponge and 
ascidians (%) 

0.3 ± 0.1 1.0 ± 0.7 2.2 ± 0.7 0.6 ± 0.3 0.2 ± 0.1 0.9 ± 0.3 

Other biota (%) 0.9 ± 0.5 0.5 ± 0.5 1.9 ± 1.4 1.6 ± 0.5 0.8 ± 0.4 1.2 ± 0.2 

Source: VE (2015a) 
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Photograph 9.5 Example of the brown algae (Sargassum sp.), abundant at Gatcombe Heads 

(photograph), Oyster Rocks and Seal Rocks 

Source: VE (2015a) 

 
Photograph 9.6 Red algae (Asparagopsis sp.) abundant at Jenny Lind Banks 

Source: VE (2015a) 

Significant (P < 0.05) differences in substrate types were observed among monitoring locations (refer 
Figure 9.34), which included sediments, soft corals, hard corals and sponges. The highest noticeable 
difference was hard coral, with over five times more hard coral observed at Sable Chief Rocks 
compared to all other locations (refer Photograph 9.7). There were no significant (P > 0.05) differences 
in substrate cover among locations for macroalgae or other biota. These findings are similar to those 
of Ayling et al. (2012) and BMT WBM (2013). 
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Figure 9.34 Mean (±se) percent major substrate cover among locations 

Source: VE (2015a) 

 
Photograph 9.7 Extensive hard coral cover at Sable Chief Rocks 

Source: VE (2015a) 

Pavement cover (i.e. rock, rubble and/or sediment) percentages identified in the Project EIS baseline 
reef monitoring program were similar to results from a number of studies conducted to the south of the 
Project impact areas, encompassing reefs from Elliott Heads to Rodds Bay (Alquezar and Boyd 2007; 
Alquezar et al. 2007; 2011). These studies found similar pavement cover (40% to 60%), however, 
dominant live substrate cover included soft corals (30% to 40%) and macroalgae, which was, in 
contrast, found in very small amounts at most study reefs for the baseline reef monitoring program (VE 
2015a). This suggests that coastal fringing reefs within Port Curtis are quite different to coastal reefs 
further south along the coast. 
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Results of the Project EIS baseline reef monitoring surveys reported similar results to that of Ayling et 
al. (2012), who found in a survey of fringing reefs adjacent to Facing Island, that although hard and 
soft coral cover did not change significantly over time, that macroalgae cover did. However, the study 
by Ayling et al. (2012) did not account for seasonal variation (i.e. survey periods conducted during the 
same season).  

The Project EIS baseline reef monitoring surveys showed distinct wet season/dry season changes in 
macroalgae cover, particularly for Jenny Lind Banks (refer Appendix I1 (Section 8.3.8.3)). This may be 
attributed to a number of factors, including changes in temperature, light, nutrient enrichment and 
grazer activity (Coman et al. 2003; Costanzo et al. 2003; Lapointe et al. 2005; 2010), as many 
macroalgal species have demonstrated marked growth during short time periods when conditions are 
favourable (Burkholder et al. 2007; Costanzo et al. 2004; Lin and Fong 2008; Pihl et al. 1999).  

9.10.2.4 Coral condition 
Appendix I1 presents the findings of coral reef cover and conditions assessments undertaken in 2009 
(BMT WBM 2009); 2012 (Ayling et al. 2012); 2013 (Ayling et al. 2013; BMT WBM 2013); 2014 (BMT 
WBM 2014); and 2015 (VE 2015a). The following information is a summary of the most recent surveys 
undertaken, and in particular, the results of the Project EIS baseline monitoring (i.e. VE 2015a). 

Field investigations by BMT WBM in 2014 showed that there had been dramatic reductions in hard 
and soft coral cover since 2009 in some parts of Port Curtis, particularly west of Facing Island (BMT 
WBM 2015). East of Facing Island (sites visited by Ayling et al. 2012), there were no noticeable 
changes in communities or cover (BMT WBM 2015). Examples of these changes are shown pictorially 
in Figure 9.35. 

Examples of these changes from BMT WBM (2015) include: 

 Extensive Porites colonies at Facing Island #2 in 2009 were still present in 2014, but cover was 
greatly reduced and colony colour appeared lighter (Figure 9.35A) 

 Significant reductions in coral cover were observed at Bushy Island (Figure 9.35B) where dense 
Turbinaria had been replaced by turfing algae 

 Reefs in the vicinity of North Entrance, including Rat Island Reef south, had significantly more 
macroalgae (mostly Sargassum) than they did in 2009, and coral genera such as Pocillopora 
(Figure 9.35C) were absent in 2014 

 Significant reductions in coral cover were widespread at Manning Reef (Figure 9.35D), including 
sites which had formerly had the highest coral cover of any reef in Port Curtis. 



Project 237374  File 09 Nature conservation.docx  26 March 2019  Revision 0  Page 9-112 

 
Figure 9.35 Photographic examples of changes in condition between 2009 and 2014: (A) Oaks Reef 

(i.e. Facing Island #2); (B) Bushy Island; (C) Rat Island South; (D) Manning Reef; (E) Sable 
Chief Rocks Reef 

Source: BMT WBM (2015) 

Sites east of Facing Island, such as Sable Chief Rocks Reef, had similar cover and community metrics 
to when they were last surveyed in 2012 (refer Figure 9.35E). The changes in community, specifically 
with respect to major benthic cover groups are shown in Figure 9.36. 
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Figure 9.36 Changes in mean (±se) percent cover for hard coral, soft coral, turfing algae and 

macroalgae 

Figure note:  
Means without error bars for Facing Island sites in 2012 have been estimated from Ayling et al. (2012), and Seal Rocks 2012 
data is from Baker (2014) 
Source:  BMT WBM (2015) 

Coral cover was substantially lower in 2014 than 2009 at many sites in Port Curtis (e.g. Bushy Island, 
Manning, Oaks, Rat South, Rat North, Rocky Point South and Turtle Island reefs). East Point Ledge 
also had slightly lower hard coral cover in 2014 than 2012. Changes in hard coral cover on the eastern 
side of Facing Island at Gatcombe (east), Facing Island #4, Pearl Ledge were within the range of 
standard error variability, suggesting that changes in cover over time were not likely to be statistically 
significant. Estimates of hard coral cover at Sable Chief Rocks Reef were very similar between 2012 
and 2014 (BMT WBM 2015).  
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Reefs in Port Curtis that experienced large reductions in hard coral cover were located within a zone 
of impact predicted by hydrodynamic modelling (BMT WBM 2015). Salinity thresholds derived by 
Berkelmans et al. (2012) were overlain on modelled plume outputs from the 2013 flood and these 
were consistent with areas of impact.  It is likely that reefs west of Facing Island and Seal Rocks Reef 
are in a state of recovery after major freshwater plume impacts from 2013 (BMT WBM 2015). 

The poor condition of coral communities in Port Curtis over the period from 2013 to 2014 is reported to 
be a result of the large freshwater influx caused by the flooding event in January 2013 (Thompson et 
al.2015). Coral genera Acropora and Pocillopora, which are sensitive to disturbances such as low 
salinity, were present in dead coral communities at most sites surveyed. It is quite typical of nearshore 
reefs of the Great Barrier Reef to experience low coral cover and macroalgal dominance following a 
severe disturbance such as a flooding event (Thompson et al. 2015). While still quite low, the density 
and diversity of juvenile corals recorded indicates that recovery of coral communities is underway with 
Acropora and Pocillopora corals observed to be recruiting to most reefs (Thompson et al. 2015).  

The Project EIS baseline monitoring surveys reported very little of the coral surveyed demonstrating 
signs of stress, with less than 0.5% of corals showing pale colouration and less than 0.1% presenting 
bleached white colouration (refer Figure 9.37). The highest amounts of sediments on corals were 
observed at Seal Rocks, with approximately 0.5% of transects affected, followed by Sable Chief 
Rocks. The highest amounts of sediment on other biota were observed at Gatcombe Heads and 
Oyster Rocks (17% and 12%, respectively). There were no signs of diseased corals at any of the 
locations. 

 
Figure 9.37 Percent substrate affected per site, by stress (bleaching), disease or sediments 

Source: VE (2015a) 
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Table 9.40 summarises the GHHP report card gradings and results in relation to coral indicators for 
2015, 2016 and 2017. The 2015 and 2016 results are similar, both recording low cover of living corals, 
low abundance of juvenile corals, and high macroalgal cover. The 2017 results indicate slight 
improvements in overall coral indicator results, reporting a minor increase in juvenile coral cover and a 
minor decrease in macroalgal cover since the previous year’s results (refer Table 9.40). 

Table 9.40 Gladstone Healthy Harbour Partnership report card results for coral indicators in Port 
Curtis for years 2015 to 2017 

Year Report card grade Summary of results 

2015 Mid Harbour – ‘E’ (Very Poor) 

Outer Harbour – ‘E’ (Very Poor) 

 ‘Poor’ or ‘Very Poor’ gradings were given for most monitoring 
criteria reflecting low cover of living corals, low abundance of 
juvenile corals and high cover of macroalgae at most reefs 
surveyed 

2016 Mid Harbour – ‘E’ (Very Poor) 

Outer Harbour – ‘E’ (Very Poor) 

 This result was due to the low cover of living coral, low 
abundance of juvenile corals and high macroalgal cover at the 
majority of surveyed sites 

 The density of juvenile corals (i.e. based on a harbour-wide 
mean density) improved in 2016 compared to the results from 
2015  

 Macroalgal cover was higher at all reefs in 2016, compared to 
the 2015 results 

2017 Mid Harbour – ‘D’ (Poor) 

Outer Harbour – ‘E’ (Very Poor) 

 Improvement in overall coral in 2017 compared to the 2016 
results, which could be due to the addition of the coral cover 
change indicator as scores for coral cover 

 Juvenile density and macroalgal cover have remained similar 
to previous years, however there has been a slight decline in 
juvenile density and a slight increase in coral cover 

Source: GHHP (2015; 2016; 2017). 

9.10.2.5 Facing Island Reef surveys 
The aim of the Facing Island Reef surveys conducted in 2018 was to characterise and document 
patterns in the structure and condition of benthic reef communities along Facing Island and ‘control’ 
sites at Rundle Island (BMT WBM 2018). During the survey, three different approaches were used in 
assessing the health of the reef communities, including high-resolution multispectral satellite imagery, 
diver based quantitative sampling and a trial using 3D photogrammetry mapping. The full report, 
including detailed methodology and discussion of results, is provide in Appendix I2 (Appendix J2). 

Diver based sampling was used to characterise the benthic community structure and condition of the 
Facing Island reefs for comparisons with previous surveys. Ten sites that were surveyed by Sea 
Research (2013) were revisited between 31 May and 4 June 2018. A 20m transect tape was laid down 
and a diver swam over the substrate using paired high-definition underwater cameras capturing still 
images and video footage. The still imagery and video footage was used to determine benthic cover 
and community composition, and assist in identification, coral health, recruitment counts, and general 
observation purposes (BMT WBM 2018). 

Results found that hard coral cover was greatest at Rundle Island and along the eastern side of 
Facing Island, and the lowest in the harbour entrance sites. Harbour entrance sites had greatly 
decreased in coral cover between 2013 and 2014, and did not appear to have recovered significantly 
between 2014 and 2018. Although consistent with catchment disturbances, it was considered 
extremely unlikely that sediment plumes created by Port of Gladstone maintenance dredging was 
contributing to these patterns based on monitoring, modelling and 2018 cover data (BMT WBM 2018). 
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Communities at Rundle Island appeared to have recently experienced substantial dieback which may 
have been the result of coral disease that was evident at many sites and/or thermal bleaching. 
Dieback is also known to lead to an increase in algal cover which was demonstrated at several sites 
which had low coral cover and the high algae cover. Bleaching tended to occur in individual colonies 
or as partial colony bleaching, rather than widespread bleaching which is often the case with major 
thermal related events. It was noted that partial colony bleaching and coral disease can also be 
difficult to distinguish and so can be misidentified (BMT WBM 2018).  

9.11 Reef communities – potential impacts and risk 
assessment 

9.11.1 Background 

9.11.1.1 Section content 
This section provides a discussion of the potential impacts and risk assessment for reef communities. 
Table 9.41 summarises the Project activities and section containing the impact assessment 
discussion.  

Table 9.41 Summary of Project activities and section addressed (reef communities) 

Project activity Section 

Establishment of the WBE reclamation area and BUF, including:  

 Site preparation 

 Establishment of the site compound, offices and temporary areas 

 Source and transport of reclamation bund wall material 

 Placement of core and armour material, and geotextile fabric  

 Sheet piling (or similar earth retaining structure) and fill placement for the BUF 

Section 9.11.2 

Dredging activities, including: 

 Initial dredging works for the barge access channel 

 Dredging to duplicate the Gatcombe and Golding Cutting shipping channels 

 Dredging vessel movements 

 Unloading and placement of dredged material in the WB and WBE reclamation areas 

Section 9.11.3 

Removal and installation of navigational aids  Section 9.11.4 

Stabilisation and maintenance activities on the WBE reclamation area  Section 9.11.5 
 
Operation of the duplicated shipping channels and maintenance dredging activities are discussed in 
Sections 9.23 and 9.24, respectively.  

A potential impact and risk assessment has been conducted for the reef communities as described in 
Section 9.10. It is important to note that this section focuses on reef communities located within the 
Port Curtis region. Potential impact and risk assessment for other ecological values associated with 
reef communities or that have the potential to experience similar impacts are provided in the following 
sections: 

 Seagrass meadows and epibenthic macroalgae (refer Section 9.9). 

 Fish and marine reptiles (excluding marine turtles) (refer Section 9.13) 

 Soft sediment habitats and benthic macroinvertebrates (refer Section 9.15). 
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9.11.1.2 Sensitivity ratings  
The sensitivity criteria and ratings which are used to assess the consequence of potential impacts on 
ecological receptors are included in Appendix I2. Appendix I2 (Table 2.1) provides an overview of 
these Project activities and the key potential impacts on ecological values/receptors, including reef 
communities. 

‘Fringing Reefs’, ‘Inshore Turbid Reefs’, and ‘Coral species – diversity and extent’ are each listed as 
attributes that contribute to the OUV of the GBRWHA. These values are considered to have a 
sensitivity rating of high. Other reef communities such as rock/rubble reefs are considered to have a 
sensitivity rating of moderate. 

9.11.1.3 Potential impacts to reef communities 
The key potential stressors on reef communities from the Project may include increased sedimentation 
and turbidity caused through the mobilisation of sediments associated with dredging and dredged 
material placement activities. Other potential stressors on reef communities may include changes in 
water quality and increased contaminants (Gilmour et al. 2013) from discharges of water into the 
marine environment from dredged material decant water, activities associated with the establishment 
of the reclamation area, dredger overflow and/or runoff.  

Decreased benthic light  
As discussed in Section 9.9 (seagrass meadows and epibenthic macroalgae potential impacts and risk 
assessment) a reduction of BPAR in the water column is caused by light attenuation through 
increased turbidity (i.e. an indirect impact). This reduces the photosynthetic potential and energy 
production of most reef building hard corals which rely on the photosynthetic activity of the microalgae 
zooxanthellae for their growth and survival (McCook et al. 2015). A reduction in BPAR may also lead 
to an increase in mucus production, changes in coral colour or darkening, and in extreme cases 
mortality and complete changes in reef community structure (Erftemeijer et al. 2012; Gilmour et al. 
2006). 

BPAR requirements for corals varies between species and location. Both excess light and reduced 
light conditions can result in stress and permanent physiological and structural damage in corals and 
may increase the susceptibility of coral to infection and thermal bleaching (Fabricius 2006; Anthony 
and Connolly 2007). Significantly high increases in turbidity over extended periods (i.e. weeks) has 
been shown to cause more stress and mortality than over short periods of time (days) (Gilmour et al. 
2006). 

A study of nearshore coral reefs at Paluma Shoals by Larcombe et al. (2001), found that nearshore 
coral reefs can withstand turbidity fluctuations of 15 to > 40mg L-1 which is considerably higher than 
values expressed for offshore and inner shelf reefs (Rogers 1990; Larcombe et al. 1995). A study of 
coral bioindicators, turbidity and benthic irradiance at Horseshoe Bay on the northern side of Magnetic 
Island off Townsville concluded that long term (approximately 2 years) turbidity > 3 NTU leads to sub-
lethal coral stress and > 5 NTU may represent a threshold for severe stress on corals in shallow areas 
(Cooper et al. 2008). During this study coral species Pocilliopora damicormis showed signs of stress 
as a result of zero light conditions. When ambient benthic light conditions were restored, recovery was 
rapid (Cooper et al. 2008). Studies on coral reef development in the Whitsunday region concluded the 
absolute minimum light required for a reef to persist was in the range of 6% to 8% of surface 
irradiance (Cooper et al. 2007). 
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The resilience of coral and their capacity of recover from anthropogenic stressors (e.g. reduced light 
conditions) varies among species, size classes and growth forms (Gilmour et al. 2006), and some 
corals have the capacity to acclimatise during periods of decreased benthic light. This is done through 
adjustments in zooxanthellae and concentrations of chlorophyll-a (Philipp and Fabricius 2003; Gilmour 
et al. 2006), while some corals have been shown to shift trophic modes in order to supplement their 
energy requirements (Anthony and Fabricius 2000). Conversely it has also been shown that many 
coral reef communities thrive in inshore coastal waters characterised by chronically high natural 
turbidity have adapted to low light (Browne et al. 2014). 

To date there remains limited data available on the benthic light requirements of reef habitats, and the 
impacts that benthic light levels and variability can have on the ecological health of reefs in the Great 
Barrier Reef region (Tropical Water Quality Hub 2016). 

Macroalgal species, such as those found in Port Curtis, play several roles in turbid inshore reef 
environments, including primary production, nitrogen fixation, construction and cementation of reef 
framework, bioerosion, facilitation of coral settlement and creation of habitats for reef species (Diaz-
Pulido and McCook 2008; Diaz-Pulido et al. 2007). As they are primary producers, increased turbidity 
has the potential to result in reduced photosynthetic productivity and potentially mortality although in 
general macroalgae have the capacity to tolerate a wide range of environmental conditions (DSD 
2010). 

Following a period of disturbance (e.g. decreased light) macroalgae have the ability to recolonise and 
dominate newly available space through rapid recruitment and reproduction rates. The colonisation 
and abundance of macroalgae is described as both a cause and consequence of coral reef 
degradation (Diaz-Pulido et al. 2007). It has been shown that reefs recovering from disturbance and 
mortality can often result in increased macroalgal abundance (e.g. fleshy seaweeds such as 
Sargassum) (Diaz-Pulido and McCook 2002; Connell et al. 2004; Diaz-Pulido and McCook 2008). 

The light requirements of macroalgae vary among species and morphologies, although macroalgae 
are generally considered to be more resilient to changes in the benthic light environment and have a 
much lower minimum light requirement when compared to other primary producers such as seagrass 
(refer Table 9.42) (DSD 2010). This is highly dependent on the time, intensity and duration of the 
event. Annual (seasonal) macroalgal species have the capacity to readily adapt to periods of reduced 
light as one to several life histories are completed each season (DSD 2010). 

Table 9.42 Minimum light requirements of the major macroalgal functional groups 

Functional group  Mean range (mol photons/m2/d) Mean (mol photons/m2/d) 

Filamentous  0.1082 to 2.63 1.4 

Slightly corticated filamentous  0.9289 to 2.63 1.95 

Corticated foliose  0.0483 to 2.49 0.87 

Corticated  0.0317 to 2.63 0.93 

Foliose  0.0842 to 0.25 0.13 

Leathery  0.0277 to 1.53 0.5 

Articulated calcareous  0.011 to 2.92 0.65 

Crustose  0.0001 to 0.5 0.42 

Undefined  0.0019 to 4.42 1.16 

All  0.0001 to 5.0 0.81 

Source: Gattuso et al. (2006) 
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Increase in sediment deposition 
High levels of sedimentation (i.e. a direct impact) can stress corals through suspended sediment 
settling out and completely or partial burying corals thereby reducing the photosynthetic efficiency of 
their zooxanthellae and autotrophic nutrition (Erftemeijer et al. 2012). Smothering and burial may also 
cause corals to secrete large quantities of mucus (a defence mechanism to remove sediments), which 
may in turn affect the health of corals through interactions with other beneficial or pathogenic bacteria 
leading to tissue necrosis or whole or partial-mortality (Erftemeijer et al. 2012; Hodgson 1990b; 
Wesseling et al. 1999). 

Factors which influence the level of impact on corals from sedimentation include the duration and 
intensity of the event, as well as the particle size of the sediment being deposited. Significantly high 
increases in sedimentation over extended periods (weeks) have been shown to cause more stress 
and mortality than over short periods of time (days) (Gilmour et al. 2006). At low rates of sedimentation 
corals can remove sediment through active short term defences (e.g. mucus production, ciliary 
movement). During periods of continual exposure passive mechanisms (e.g. morphology, skeletal 
structure) may be employed (Stafford-Smith 1993). While fine sediment particles are easier to remove 
than course particles, fine sediment can often be associated with elevated organic nutrient content 
leading to tissue necrosis and/or mortality (Stafford-Smith 1993; Weber et al. 2006). 

Turbidity from the high concentrations of suspended sediments in river run-off, particularly during flood 
events, can reduce the levels of benthic light and create a risk to the health of coral reefs, particularly 
those reefs located close to river mouths and in sheltered locations where water exchange is poor.  
Data from flood events in the Burdekin River catchment indicates that it is the clay to fine silt (<4 to 
16μm) fraction which is the fraction of most concern transported in the flood plumes >1 km offshore, 
as this fraction can continually resuspend (for at least six to eight months) as a result of tide and wind-
driven pressures (Schaffelke et al. 2017). 

Several coral reef communities survive in environments which experience considerable natural 
variability in background turbidity and sedimentation rates due to sediment resuspension as a result of 
metocean conditions, including tides, wind, waves, storms, cyclones, tsunamis and floods (Erftemeijer 
et al. 2012). Inshore coral reef communities such as those located around Port Curtis generally 
experience naturally higher and more variable turbidity, and generally have greater tolerance to 
elevated turbidity and sedimentation deposition rates than offshore reef communities in clearer waters 
(Erftemeijer et al. 2012; Gilmour et al. 2006; McCook et al. 2015).  

In an assessment of fringing coral reefs around Facing Island, Ayling et al. (2012) reported that sites 
from reefs along the eastern and southern extremities of Facing Island (e.g. Facing Island Reef No. 4; 
East Point Ledge) clustered together and were dominated by taxa known to tolerate turbid conditions, 
such as faviids, Turbinaria, poritids and soft corals (BMT WBM 2014a). Taxa such as Montipora, 
Acropora and Pocillopora, found at Rundle Reef, and sites at Curtis Island Reef No. 3 were dominated 
by sponges and had extremely low hard coral cover (BMT WBM 2014a; Ayling et al. 2012). 

The degree of resilience of corals varies among taxa (refer Table 9.43 based on research by Gilmour 
et al. (2006)). Coral families such as the Faviidae, Poritidae and Fungiidae have low growth rates and 
recruitment levels but are relatively resistant to physical disturbances such as increases in 
sedimentation rates and declines in benthic light conditions (BMT WBM 2015). Most acroporid species 
are photophilic (sensitive to light deprivation) and break easily and they are also capable of high 
growth rates and high reproductive output and are considered to be resilient (Thompson et al. 2010). 
Acroporid dominated reefs have been shown to successfully recover from the impacts of tropical 
cyclones (Thompson et al. 2013). 
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Table 9.43 Corals groups and their relative susceptibility to sedimentation and turbidity 

Groups Susceptibility 

High Medium Low 

Taxa  Montipora 

 Agaricidae 

 Pectinidae 

 Acropara (plate) 

 Porites* (massive) 

 Favites 

 Favia 

 Pocillopora 

 Acropora (branching) 

 Turbinaria 

 Fungia 

 Goniopora 

 Galaxea 

 Pavona 

 Porites (branching) 

Growth forms Planting/encrusting  Massive corals (branching) Branching corals 

Table note: * In some instances, massive Porites colonies have displayed variable susceptibility to increased sedimentation 
Sources: Gilmour et al. (2006); DHI (2010) 
 
Current literature suggests there is a knowledge gap in the means to accurately measure net sediment 
deposition rates within sensitive ecosystems over appropriate timeframes which limits the 
understanding of sediment dynamics generally and dredging impacts specifically (McCook et al. 
2015). In general, there remains a considerable lack of understanding of coral responses to sediments 
during events of varying intensity and duration, and how species-specific sediment tolerances 
translate through to the community scale (Browne et al. 2015).  

Published thresholds for daily sedimentation rates range from 10 to 300mg/cm2/day (Rogers 1990; 
Bak and Elgershuizen 1976). Rogers (1990) proposed a threshold for sedimentation for healthy reefs 
at 10mg/cm2/day, and moderate to severe effects on corals would occur at 10 to 50mg/cm2/day, and 
severe to catastrophic effects at > 50mg/cm2/day (GBRMPA 2010).  

Flores et al. (2012) found during dose-responses with coral species that after 12 weeks at 30mg/L-1 
TSS full colony mortality was observed for some colonies of Montipora aequituberculata, and 
Acropora millepora at 100mg/L‐1 TSS. It should be noted that this experiment was done with corals 
taken from offshore reefs, which may be more susceptible to high sedimentation rates.  

Figure 9.38 (developed by Gilmour et al. (2006)) illustrates preliminary estimates in relation to the 
cause-effect pathways, of the different loads and durations of sedimentation as a stressor on corals 
likely to cause increasing levels of impact. It should be noted that coral sediment thresholds and 
recovery from disturbance may also vary seasonally and geographically amongst species and 
individuals of the same species (Weeks et al. 2008). 
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Figure 9.38 Preliminary estimates of the loads and durations of stressors likely to cause increasing 

levels of impact to corals 

Figure notes:  
The curves apply to relatively ‘tolerant’ species of corals from inshore reefs within the Pilbara region. More susceptible species 
will have the same levels of impact at lesser loads and/or durations. 
Source: Gilmour et al. (2006) 

Investigations of historical coral mortality in Port Curtis using catchment and hydrodynamic modelling 
found that during the 2013 flood event, most Port Curtis reefs were likely to experience rates of 
sedimentation (95th percentile) less than 50mg/cm2/day, and in many cases, peak deposition rates 
would be less than 10mg/cm2/day (BMT WBM 2015).  

BMT WBM (2015) note that: 

Despite relatively high TSS, there are relatively low deposition rates occurring due to the strong 
hydrodynamic forces throughout Port Curtis, preventing deposition. These estimated 
sedimentation rates are probably not high enough to elicit mortality on the scale observed 
between 2009/12 and 2014, and areas of high sedimentation do not necessarily correlate with 
observed community changes. For example, low rates of sedimentation in the 2013 simulation 
were predicted at Seal Rocks and the cluster of reefs surrounding North Entrance, yet 
substantial mortality was observed in both of these locations.  

Flood-related impacts such as sedimentation, eutrophication, and TSS are likely to have contributed to 
some of the impacts to Port Curtis corals following the 2013 flood event, although a substantial volume 
of freshwater input was likely to have been the major stressor to cause significant coral mortality (BMT 
WBM 2015; GHHP 2016; GHHP 2017). 

Sedimentation limits for coal were developed by DHI (2010) for Wheatstone Project in the Pilbara, 
Western Australia. Surveys in the area recorded average live hard coral cover in the order 30% to 
70%, with the highest cover relating to large (almost mono-specific) stands of large spreading growth 
forms (e.g. foliose Montipora and tabulate Acropora species) (DHI 2010). Highest abundance were 
recorded for foliose (e.g. Montipora and Agaricid species), massive (e.g. Faviid and Porites species) 
and tabulate or branching (e.g. Acropora species) (DHI 2010).  

It was acknowledged that coral communities on inshore reefs within the Pilbara, like Port Curtis, are 
likely to be able to withstand discrete pulses of relatively high sedimentation due to the capacity for 
sedimentation to vary dramatically over small spatial and temporal scales (DHI 2010). Sedimentation 
limits were developed for the Wheatstone Project based on the most sensitive coral species as a 
conservative approach. Proposed sedimentation thresholds for the Project have been based on those 
thresholds developed by DHI (2010) for the Wheatstone Project (refer Section 9.11.3.2). 
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As with coral, suspended sediments settling out of the water column onto reefs have the potential to 
completely or partially cover macroalgal communities and inhibit physiological processes such as 
photosynthesis, gas and nutrient exchange, and macroalgal recruitment (Diaz-Pulido and McCook 
2008; Isæus et al. 2004). Small-scale variations in sedimentation rates have been shown to result in 
significant shifts in species composition (i.e. to shorter-lived ‘weedy’ species) and the local structure 
and overall diversity of macroalgal assemblages (Airoldi and Cinelli 1997; Diaz-Pulido and McCook 
2008). Cover of crustose coralline algae has also been shown to reduce as a result of sediment 
smothering (Diaz-Pulido and McCook 2008; Fabricius and De'ath 2001). 

Poor water quality from catchment runoff is a major pressure impacting reef communities in the Great 
Barrier Reef region, predominantly those impacts associated with agricultural and urban/industrial 
sources such as sediments, nutrients and pesticides. These inputs have been shown to both increase 
the susceptibility of corals to disturbances as well as suppress their recovery from those disturbances 
(McCook et al. 2015). High levels of nutrients and sediments from runoff can result in increased 
macroalgal cover at coral reefs, low coral biodiversity and low rates of coral recruitment on inshore 
reefs (AIMS 2016). 

Conversely some macroalgal species may benefit from the deposition of organic matter on their thalli 
(Schaffelke et al 1999) and sediment deposition has been positively linked to algal turf height and 
biomass in some reef environments (Purcell and Bellwood 2001). 

The tolerance and adaptive capacity of macroalgae to the effects of sediment deposition vary between 
functional groups, species and location (i.e. site specific characteristics of habitats and co-acting 
factors) (Airoldi 2003). For example, crustose calcareous algae are generally more sensitive than algal 
turfs and upright macroalgae (Diaz-Pulido et al. 2007). It should be noted that there are no definitive 
values documented in the literature for levels of sedimentation known to cause a negative impact on 
macroalgae (DSD 2010). 

The proposed sedimentation rates for the Project have been based on the rates developed for the 
Wheatstone Project (DHI 2010), given the similarities in coral reef communities and background 
sedimentation conditions. Detailed information on sedimentation rates is provided in Chapter 8 
(Section 8.6.3.1). Proposed preliminary sedimentation tolerance limits for corals are shown in 
Table 9.44.  

Table 9.44 Preliminary matrix of impact zones for net sedimentation rate on corals 

Zones Sedimentation (mg/cm2/day) Sedimentation (mm/14 days)* 

No impact  < 2.5mg/cm2/day 0.9mm/14 days  

Zone of influence and zone of low impact < 2.5 to 10mg/cm2/day 0.9 to 3.5mm/14 days 

Zone of moderate impact < 10 to 50mg/cm2/day 3.5 to 17.5mm/14 days 

Zone of high impact > 50mg/cm2/day 17.5mm/14 days 

Table note: Conversion from kg/m2/day to mm/14 days assumes an initial deposition dry density of 400kg/m3 
Source: Sedimentation rates adapted from DHI (2010) 

The values outlined in Table 9.44 apply to net sedimentation rates above ambient conditions. 
Sedimentation generated by the dredging and dredged material placement have been applied to the 
sediment plume model results from Stage 1 and Stage 2 dredging campaigns. It should be noted that 
this does not mean that impacts would necessarily be realised within the 14-day modelling period. 
Rather, if the impact continued at the same level for an extended period (several months), these are 
the predicted levels of impact. 

A density of 400kg/m3 has been used to convert between the two measures to represent the layer 
thickness (i.e. mm/14 days). DHI (2010) proposed 400kg/m3 as a conservative estimate of density for 
sedimentation during the initial deposition phase. DHI (2010) note that the period of 14 days is a 
biologically relevant duration, as most ‘coral species are able to actively or passively reject 
sedimentation in the short-term’ (DHI 2010) but ‘would experience stress or some level of impact if 
sedimentation continued consistently across a 14-day spring-neap cycle’.  
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To allow for comparison with field measurements of sedimentation and to cover any temporal 
variability in sedimentation rates over the spring-neap cycle, tolerance limits have been based on a 
14-day spring-neap period. A 14-day period has been proposed which covers a full spring-neap tidal 
cycle as well as providing a period which, if required may allow sufficient field validation sampling to 
ensure relatively good measurement accuracy. DHI (2010) note that measuring sedimentation on a 
short term basis (daily or every few days) is logistically very demanding and subject to significant 
measurement variability due to the small volume of each sample. 

9.11.2 Establishment of the dredged material placement area and 
barge unloading facility  

9.11.2.1 Permanent loss and alteration of reef habitat 
The construction of the WBE reclamation area and BUF will result in the direct loss of intertidal and 
subtidal soft sediment habitat. These areas do not support any known reef communities and therefore 
no potential direct impact will occur (refer Figure 9.32). 

9.11.2.2 Short term decline in water quality in the marine environment 
Establishment of the WBE reclamation area (northern and southern areas) and BUF will be 
undertaken over a three year period. The establishment of both the WBE southern and northern 
reclamation areas will involve the disturbance and removal of seagrass, but no reef communities are 
present in this area, nor in the area of the BUF. The placement of core and armour material will occur 
directly over existing sediments. The construction activities associated with the establishment of the 
WBE reclamation area and BUF have the potential to impact the water quality of Port Curtis. The 
potential impacts to water quality as a result of Project activities are further detailed in Section 8.6. 

The hydrodynamic modelling of erosion and siltation impacts indicate that there is potential for low 
levels of erosion and siltation in the channel and between the reclamation area and the coastline as 
shown in Figure 9.26 in Section 9.9.2.4. These erosion and siltation impacts are expected to continue 
(provided the bed material is erodible) until the channel between the reclamation areas reaches a new 
equilibrium depth. This is not expected to result in major changes to reef communities in the 
surrounding impact areas (refer Figure 9.39). 

The potential impacts to water quality and reef communities through a release of sediment laden 
runoff and/or contaminants during the establishment of the WBE reclamation area and BUF will be 
generally restricted to a contained area and within the short term, and therefore low in magnitude. 
However the predicted zones of impact indicate that coral reefs will not be impacted by this increase in 
turbidity. It should be noted that the areas of Port Curtis, Rodds Bay and the northern end of The 
Narrows are commonly described as having naturally high background turbidity and that any short 
term decline in water quality as a result of the establishment of the WBE reclamation area and BUF is 
unlikely to elevate above these background levels post implementation of Project mitigation measures.   

The post mitigation measure risk rating for this potential impact is low. Appendix I4 provides detail on 
the assessment of this potential impact and the resultant risk rating. 

Mitigation measures to minimise marine water quality being impacted during the WBE reclamation 
area and BUF establishment and adversely impacting reef communities are included in Section 9.27 
and the Project EMP (refer Appendix Q2). 
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9.11.3 Dredging activities 

9.11.3.1 Permanent loss and alteration of reef habitat 
No hard structure reef habitat is located in any of the areas proposed to be dredged (refer 
Figure 9.33). Further there are no reef communities that have been recorded during baseline 
monitoring at the location of the barge access channel. 

Two reefs at East Banks are mapped on the GBRMPA spatial layer (2009) in the vicinity of the area to 
be dredged for the duplication of the existing channels, however, these do not appear to exist as coral 
reefs (refer Figure 9.33) (BMT WBM 2014). The reef labelled ‘East Banks (East)’ is located within the 
existing shipping channel, which is subject to regular maintenance dredging (BMT WBM 2015). The 
reef labelled ‘East Banks (West)’ is an area composed of large sand banks that are washed by strong 
currents on both falling and rising tides (Thompson, Costello and Davison 2015).  

Rock/rubble areas in the area immediately off Gatcombe Head at Facing Island are situated in the 
vicinity of the East Banks DMPA. The fact that these communities, particularly the medium density 
community types, were recorded to occur in the vicinity of the East Banks DMPA in both the 2002 and 
2013 surveys, indicates that these communities may be resilient to some level of dredging activities 
and potentially capable of recovering from the disturbances such as those related to capital and 
maintenance dredging and (offshore) dredged material placement (McKenna et al. 2013). 

The potential permanent loss and alteration of reef habitat as a result of dredging activities will be 
permanent and within a contained area, therefore moderate in magnitude.  

The post mitigation risk rating for reef communities from the permanent and irreversible loss of benthic 
substrate at the areas to be dredged are medium. Appendix I4 provides detail on the assessment of 
this potential impact and the resultant risk rating. 

Adaptive design measures will be implemented during the Project detailed design phase to reduce the 
impact of habitat loss at the areas to be dredged (refer Section 9.27). 

9.11.3.2 Short term decline in water quality in the marine environment 

Context of impact 
The potential impacts to water quality as a result of dredging projects have been widely studied and 
water quality, in particular turbidity, sedimentation, and the mobilisation of contaminants from dredged 
sediments are potential major sources of impacts to reef habitats, particularly hard coral substrata. 

A detailed assessment of the potential impacts to water quality as a result of Project dredging activities 
is provided in Section 8.6. This includes an assessment of the risk of dredging activities resulting in a 
decline in water quality, predominantly through increased turbidity, including: 

 Dredging (i.e. turbidity generated at the dredger head and from overflow and propwash) 

 Dredging vessel movements 

 Dredged material  unloading and placement (e.g. potential bund wall seepage)  

 Licenced discharge of dredging decant water from the WB and WBE reclamation areas. 

A short term decline in water quality and the effect on benthic primary producer habitat has the 
potential to be the predominant indirect impact on ecological values from Project dredging activities. 
The potential predicted impacts of dredging activities on reef communities are represented by water 
quality zones of impact (i.e. zone of high, moderate and low impact, and zone of influence). It is 
important to note that zones of impact represent an unmitigated prediction of water quality impacts. 
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Hydrodynamic modelling impact assessment 
A suite of numerical models has been developed for the Project EIS to assess the potential spatial and 
temporal impacts on hydrodynamics and coastal processes as a result of the Project, including 
suspended sediment plumes (expressed as turbidity/NTU) and sediment deposition (expressed as 
mg/cm2/day) Specific details of the modelled methodology and assumptions are outlined in the 
Coastal processes and hydrodynamics chapter (Chapter 7).  

The hydrodynamic modelling predicts the extent of the sediment plume as well as predicting the 
potential extent of the zones of impact.  

The site-specific impact threshold values (from eight EIS baseline water quality monitoring sites) and 
the EPP (Water) Gladstone Harbour zones for WQOs were used to spatially define marine water 
areas of similar mean turbidity ranges within Port Curtis and the outer harbour. Spatial zones of 
predicted impact were developed using site-specific impact assessment threshold values, based on 
the 13 month baseline water quality (turbidity) data from 1 June 2014 to 5 July 2015. 

The baseline water quality (turbidity) data was analysed over 14 day windows, which were moved by 5 
day increments over the entire dataset. Percentile values that were considered in the model were 95th 
and 50th which correspond to the exceedance durations of 17hrs (5%) and 7 days (50%), respectively, 
for the for the 14 day window. The highest percentiles correspond to relatively short periods of 
increased turbidity/sedimentation, while the lower percentiles correspond to sustained (but temporary) 
increases (BMT WBM 2019).  

As the long term data shows variability in turbidity among sites during the same time period, site-
specific thresholds were deemed more appropriate than a ‘one size fits all’ approach. A range of 
percentiles were calculated for each of these different periods, to represent water conditions (i.e. 20th 
percentile is calm conditions with low wind and waves/neap tides, 50th percentile is average conditions 
and 80th percentile is rough conditions with high wind and waves/spring tides). Threshold values were 
derived for each of these percentiles, to consider the natural variability of turbidity in the Port and to 
consider both short term and sustained impacts. These impact predictions are presented as ‘zones of 
impact’ as per the Commonwealth EIS Guidelines, and are derived using the percentile exceedance 
plots.  

Zones of impact have been developed for seagrass based on the methodology detailed in Chapter 8 
and were interpolated spatially across the Project impact areas to produce 3D threshold grids. These 
threshold grids were then analysed against the 3D model output grids using GIS mapping software. 
This produced impact zone maps which indicate areas where modelled turbidity is higher than the 
relevant impact threshold value. The impact zones are briefly described as:  

 Zone of high impact – excess turbidity from dredging activities most likely to cause water quality to 
deteriorate beyond natural variation. Sedimentation will be above tolerance levels and light levels 
will decrease resulting in loss of coral reef communities and recovery will be greater than 24 
months.  

 Zone of moderate impact – excess turbidity from dredging activities likely to cause water quality to 
deteriorate beyond natural variation. There will be a change in ambient light levels and 
sedimentation will peak above tolerance levels during the Project. There may result in some 
mortality, but recovery is expected in <12-24 months.  

 Zone of low impact – excess turbidity from dredging activities may cause water quality to 
deteriorate beyond natural variation. There will be minimal change to the ambient light levels and 
low levels of sedimentation. There is expected to be sub-lethal impacts to ecological receptors.  

 Zone of influence – is a delineated geographical area in which continuous levels of turbidity or 
sediment deposition are such that they are likely to cause changes which will not result in 
ecological impacts.  
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It is important to note that a much smaller percentage of these areas will be affected at any given time 
(i.e. only one dredger will be working at particular points within the areas to be dredged at any given 
time therefore the high impact zone is where a high level of impact has been reached at some stage 
during the dredging campaign, not calculated to be high in this area for the entire dredging campaign). 

Time series analysis  
Biological testing was done for a range of coral reef locations to test the zones of impact. Time series 
plots were developed for both turbidity and sedimentation for a number of coral reef points to 
determine the appropriate nature of the modelled zones of impact for corals.  

The time series plots for each of the six coral monitoring points predict that the predicted deposition 
rates are generally well below 10mg/cm2/day. Coral monitoring points 1 and 6 (i.e. Coral 1 and 
Coral 6) have the highest predicted temporary deposition rates with arbitrary increases over 
15mg/cm2/day for both the without dredging case and the with dredging case. Coral 1 is located on the 
coral reefs near Turtle Island. Although the site is within the zone of influence and the deposition rates 
occasionally exceed 15mg/cm2/day for initial dredging works and Stage 1 dredging. However both the 
without dredging case and the with dredging case exceed 15mg/cm2/day. This indicates that the 
impact of dredging is small but the overall sedimentation increases during these times. The predicted 
increase suggests a short term moderate levels of sedimentation in this area however due to the short 
timeframe the impacts are still expected to be low therefore the zone of influence is acceptable.  

Coral 3 is located near the North Entrance of Facing Island. The site is located in the zone of influence 
and the deposition rates are well below 10mg/cm2/day, therefore the zone of low impact is acceptable.  

Coral 4 is located on the southwest wide of Facing Island. The zone of impact is low and the 
deposition rates are well below 10mg/cm2/day, therefore the zone of low impact is acceptable.  

Project dredging and potential exposure of reef habitat to increased turbidity and sedimentation, 
including the suspension and resuspension of fine sediments, will be short term and contained in 
extent and therefore low in magnitude. The extent of the predicted dredge plume that could potentially 
cause ecological impacts does not extend to coral reef locations. The small increase in turbidity and 
the low deposition rates are not predicted to cause any long term impacts to these environments, and 
therefore the risk is predicted to be low. Appendix I4 provides detail on the assessment of this 
potential impact and the resultant risk rating. 

The hydrodynamic modelling time series plots for points on or near sensitive coral communities have 
been used in the coral impact assessment and as an input into the development of the Project 
Environmental Monitoring Procedure (Appendix Q3) and associated adaptive mitigation strategies to 
be implemented during the establishment of the WBE reclamation area and BUF, and during dredging 
activities (refer Section 9.27). The deposition time series plots are provided in Appendix H2.  

9.11.4 Removal and installation of navigational aids 
The removal and installation of navigational aids has the potential to result in a temporary small scale 
disturbance to the seafloor along with very minor localised potential impacts to water quality and 
removal of benthic organisms encrusted on the navigational aid piles. The potential impacts from the 
removal and installation of navigational aids on reef habitat in Port Curtis is expected to be negligible 
given the small scale nature of these Project activities. 
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9.11.5 Stabilisation and maintenance activities 

9.11.5.1 Short term decline water quality in the marine environment 
The use of vehicles during surface stabilisation and maintenance works at the WB and WBE 
reclamation areas has the potential to result in the release of contaminants (e.g. hydrocarbons). The 
release of contaminants may lead to the degradation of intertidal or subtidal habitats located in the 
receiving marine environment adjoining the final Project landform.  

Soil erosion and runoff from either of the final Project landform areas has the potential to have an 
impact on the quality of the adjacent intertidal and subtidal habitats. Suspended sediments in the 
water column can increase light attenuation and reduce the amount of benthic light reaching primary 
producer habitat (Erftemeijer and Lewis 2006; Sofonia and Unsworth 2010). 

The potential impacts to water quality through a release of sediment laden runoff and/or contaminants 
during surface stabilisation and maintenance works at the WB and WBE reclamation areas will be 
generally restricted to a contained area and within the short term, therefore low in magnitude. The 
intertidal and subtidal soft sediment habitats adjacent to the WB and WBE reclamation areas are not 
known to support reef communities (refer Figure 9.32). Therefore, the risk of potential impacts on reef 
communities is considered to be negligible. 

9.11.5.2 Impacts of the dredged material placement areas on hydrodynamic 
and coastal processes 

Numerical modelling results indicate that the main impact from the construction of the WBE 
reclamation area and BUF is a potential for erosion to occur in the channel between the mainland and 
the WB and WBE reclamation areas, and the channel between the two reclamation areas. This 
erosion would continue (provided the bed material is erodible) until the channel reaches a new 
equilibrium depth. Details on the likely loss of seagrass from erosion in the channel between the 
northern and southern WBE reclamation areas are discussed in Section 9.9.2.4. 

9.11.6 Threatening processes for species of conservation significance 
and migratory species 

As reef communities are not listed species under the provisions of the EPBC Act and/or the NC Act, 
an assessment of potential Project impacts with regard to their potential contribution to species 
threatening processes is not relevant for this value.  

Note that threatened and migratory species which occur within reef communities are addressed under 
their respective sections. 

9.11.7 Significant residual adverse impact assessment 
No reef communities are listed as a MNES under the provisions of the EPBC Act or are listed MSES 
under the provisions of the Environmental Offsets Regulation 2014. As such, a significant residual 
adverse impact assessment has not been conducted for the value. 

Reef communities do provide potential habitat value and foraging resources for a number of MNES 
and MSES listed species. The significance of potential Project impacts on reef communities with 
respect to potential significant impacts on MNES and MSES listed species, has been assessed for the 
relevant species in the species respective impact assessment section.  
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9.11.8 Assessment summary 
Port Curtis supports a range of reef communities, including fringing, inshore turbid and coral reefs 
which are listed as having OUV attributes and are considered to have high sensitivity ratings 
compared to other reef communities such as rock/rubble reefs considered to have a moderate 
sensitivity.  

Despite their high sensitivity, inshore coral reef communities found around Port Curtis naturally 
experience high and more variable turbidity allowing them to have a greater tolerance to elevated 
turbidity and sediment deposition rates than offshore reef communities in clear waters (Erftemeijer et 
al. 2012; Gilmour et al. 2006; McCook et al. 2015). Fringing coral reefs located at Facing Island along 
the eastern and southern extremities were dominated by taxa known to tolerate turbid conditions such 
as faviids, Turbinaria, poritids and soft corals, whilst sponges, that have extremely low hard coral 
cover, were found at Curtis Island (BMT WBM 2014a; Ayling et al. 2012). Coral community resilience 
to changing conditions is highly dependent on taxa as some are relatively resistant to physical 
disturbances whilst others are capable of high growth rates and reproductivity (Gilmour et al. 2006; 
Thompson et al. 2010).  

The establishment of the WBE reclamation area and BUF will not result in the loss of known reef 
communities. There are no reef communities known from the Western Basin zone, and therefore no 
impacts on reef communities as a result of the establishment of the WBE reclamation area and BUF 
are expected to occur. There is the potential for short term declines in water quality to impact on reef 
communities, however these impacts are expected to be low risk. 

These potential declines in water quality will be generally restricted to a contained area during Project 
activities. Port Curtis, Rodds Bay and the northern end of The Narrows are commonly described as 
having naturally high background turbidity and any short term water quality decline due to Project 
activities are unlikely to elevate above these background levels post implementation of mitigation 
measures.  

Baseline monitoring at the location of the barge access channel found no reef communities and no 
hard structure reef habitats were located in these areas to be dredged. Two reefs at East Banks are 
mapped on the GBRMPA spatial layer (2009) within the channel duplication area to be dredged, 
however these do not appear to exist as coral reefs (BMT WBM 2014). Rock/rubble areas in the area 
immediately off Gatcombe Head at Facing Island are situated in the vicinity of the East Banks DMPA. 
These communities were recorded to occur in the vicinity of the East Banks DMPA in both the 2002 
and 2013 surveys, indicating potential resilience to some level of dredging activities and potentially 
capable of recovering from the disturbances such as those related to previous capital and 
maintenance dredging and (offshore) dredged material placement (McKenna et al. 2013). 

The potential exposure of reef habitat to dredging activity impacts will be permanent and within a 
contained area, therefore moderate in magnitude. 

The predominant potential indirect impact on ecological values from Project dredging activities will be 
a short term decline in water quality from an increase in turbidity and sedimentation that may affect 
benthic primary producer habitats. The impacts of dredging activities on reef communities are 
represented by zones of impact from the hydrodynamic model. The modelling predicts that the reef 
communities fall within the zone of low impact or within the zone of influence therefore indicating that 
Project dredging activities will not result in any long term decline in reef communities.  

The Project will implement mitigation measures provided in the Dredging EMP (refer Appendix Q1) 
and the Project EMP (refer Appendix Q2), and associated management plans, to reduce the likelihood 
and magnitude of potential Project impacts on reef communities. The implementation of mitigation 
measures contained in these EMPs will reduce residual Project impacts upon reef communities. 
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As reef communities are not listed species under the provisions of the EPBC Act and/or the NC Act, 
an assessment of potential Project impacts with respect to their potential contribution to species 
threatening processes is not relevant for this value. No reef communities are listed as a MNES under 
the provisions of the EPBC Act or are listed MSES under the provisions of the Environmental Offsets 
Regulation 2014. As such, a significant residual adverse impact assessment has not been conducted 
for reef communities. 

9.12 Fish and marine reptiles (excluding marine turtles) 
– existing environment 

9.12.1 Background 

9.12.1.1 Fish 
The Port Curtis region contains a range of high value natural habitat types important to fish and 
fisheries species, including seagrasses meadows, reefs, hard and soft benthic substrates, through to 
shallow inshore areas including tidal mudflats, mangrove forests and mangrove lined creeks and 
estuaries (Lucas et al. 1997). The region supports a variety of marine species, many of which are 
significant for their Indigenous, recreational and commercial value. The region also contains three 
FHAs declared under the provisions of the Fisheries Act. 

Fisheries values presented in this section include a variety of non-fish species, including nektobenthic 
invertebrates which refer to larger benthic invertebrates capable of moving in water independent of 
currents (e.g. crabs, prawns, cuttlefish). 

Fish assemblages can vary depending on marine, coastal, estuarine and freshwater habitats. For 
example, coral reef habitats, mangroves and estuarine areas typically contain a high diversity of fish 
and nektonic invertebrates while seagrass meadows and inter-reef areas generally exhibit lower levels 
(Lucas et al. 1997). Fish assemblages in Port Curtis have historically shown spatial and temporal 
variability (i.e. Wesche et al. 2013; DAF 2018; Sawynok et al. 2014).  

A Project EIS baseline monitoring program was undertaken by VE (2015a) to provide baseline 
information on fish and fisheries values at potential impact (i.e. areas to be dredged and the WBE 
reclamation area) and reference sites (refer Figure 9.40).  

Analysis of QFish datasets (DAF 2012) for the S30 Commercial Fishery, 30 minute Reporting Grid 
(referred to as the fishing activity area), for the 2007 to 2018 period was undertaken to determine 
trends associated with species diversity, abundance and yields. The fishing activity area is shown in 
Figure 9.41. 

The methodology implemented to describe fish and fisheries values is provided in Appendix I1 
(Section 9.2). 

9.12.1.2 Other marine reptiles 
There are two species of crocodiles in Australia, the Freshwater crocodile (Crocodylus johnstoni) and 
the Saltwater crocodile (Crocodylus porosus). Both are listed as marine under the EPBC Act and the 
Saltwater crocodile is also listed as migratory under the EPBC Act and vulnerable under the NC Act. 
Freshwater crocodiles occur in inland rivers and wetlands in the Gulf of Carpentaria and as far south 
as the Ross River, which flows into the Coral Sea at Townsville (i.e. outside of the Project impact 
areas). Saltwater crocodiles are known to occur from the Gulf of Carpentaria and Cape York 
Peninsula to as far south as Gladstone (DoEE 2019a). The primary habitat for Saltwater crocodiles is 
within swamps, and the tidal reaches of rivers, however Saltwater crocodiles are known to move out of 
rivers and along the coast or to islands within the GBRWHA, particularly following heavy rainfall 
(Lucas et al. 1997). 




