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5.4 KEY ENVIRONMENTAL FACTOR 4 – MARINE FAUNA 

 

5.4.1 EPA Objective 

To protect marine fauna so that biological diversity and ecological integrity are maintained.   

 

5.4.2 Policy and Guidance 

Subsea 7 has taken into consideration relevant policy and guidance in the design of the 

Proposal, the completion of the environmental impact assessment and through the 

development of this ERD. 

 

A summary of the policy and guidance relevant to Marine Fauna, and how Subsea 7 has 

considered these, is presented in Table 5-18.   

 

Policy/Guidance Consideration for Proposal 

Statement of Environmental Principles, 

Factors and Objectives (EPA 2016c, 2018c) 

Referred to in the identification and 

assessment of Preliminary Key 

Environmental Factors. 

Environmental Factor Guideline – Marine 

Fauna (EPA 2016i) 

This guidance was consulted in the 

consideration of potential direct and indirect 

impacts on marine fauna as a result of the 

Proposal, and in the consideration of critical 

habitats and ecological windows.   

Environmental Assessment Guideline (No. 5) 

for Protecting Marine Turtles from Light 

Impacts (EPA 2010) 

General guidance on light design 

(wavelength, height, direction, shielding) 

referred to in the lighting design for the 

Proposal to minimise impacts to marine 

fauna (noting that turtle nesting does not 

occur within Exmouth Gulf). 

WA Environmental Offsets Policy 

(Government of Western Australia 2011) 

These policies were considered as part of the 

determination of the need for offsets.   

WA Environmental Offsets Guidelines 

(Government of Western Australia 2014) 

Environment Protection and Biodiversity 

Conservation Act 1999 Environmental 

Offsets Policy (DSEWPAC 2012a) 

Management Plan for the Ningaloo Marine 

Park and Muiron Islands Marine Management 

Area 2005 – 2015 (MPRA and CALM 2005) 

This management plan was reviewed during 

the assessment of potential impacts on 

marine fauna within the Ningaloo Marine 

Park and Muiron Islands Marine Management 

Area, and in the development of 

management measures. 

Marine bioregional plan for the North-west 

Marine Region (DSEWPAC 2012b) 

This management plan was reviewed during 

the assessment of existing values (receiving 

environment) and potential impacts on 

marine fauna, and in the development of 

management measures. 
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Policy/Guidance Consideration for Proposal 

Wildlife Conservation Plan for Migratory 

Shorebirds (DoE 2015a) 

Referred to in the assessment of potential 

impacts to migratory birds, including any 

‘important habitat’. 

EPBC Act Policy Statement 3.21 – Industry 

guidelines for avoiding, assessing and 

mitigating impacts on EPBC Act listed 

migratory shorebird species (DoEE 2017a) 

Referred to in the design of the migratory 

shorebird surveys and the assessment of the 

significance of potential impacts to migratory 

birds, including any ‘important habitat’. 

Recovery Plan for Marine Turtles in Australia 

(DoEE 2017b) 

This plan was reviewed during the 

assessment of existing values (receiving 

environment) and potential impacts on 

marine turtles, and in the development of 

management measures. 

Additional relevant International Treaties, 

recovery plans, conservation advices and/or 

threat abatement plans for conservation 

significant species that are known to occur, 

or are likely to occur in the vicinity of the 

proposal area and tow route through 

Ningaloo Marine Park/Ningaloo Coast World 

Heritage Area and the Ningaloo Coast World 

Heritage Place 

Reviewed during the assessment of the 

status of listed species, identification of the 

existing pressures on these species and in 

the identification of biologically important 

areas.   

Table 5-18: Policy and Guidance Relevant to Marine Fauna 

5.4.3 Receiving Environment 

A number of marine studies have been undertaken within the region, as outlined in 

Table 5-19.  Subsea 7 has augmented the information from these previous studies by 

commissioning additional, Proposal-specific studies, to ensure an appropriate level of 

information is available to support completion of the environmental impact assessment and 

development of environmental management plans. 

 

The Proposal-specific studies, as listed in Table 5-19, were undertaken by various technical 

specialists, and are included in full within Attachment 2.  They are also referred to, as 

appropriate, in the assessment of potential impacts and proposed management measures. 

 

Survey Date Researcher/Consultant Study Description/Title 

Regional Studies 

1998-1999 

Department of Conservation 

and Land Management (now 

DBCA) 

North West Cape and Muiron Islands Marine 

Turtle Nesting Population Study 

2001 Centre for Whale Research 

Geographical and temporal movements of 

Humpback Whales in Western Australian 

waters 

1994 James Cook University 
Aerial Survey (cetacean, dugong, turtle) of 

Exmouth and Ningaloo Reef 

1995-2004 Centre for Whale Research 
Humpback Whale survey report for 

Exmouth Gulf (1995-2004) 

2004-2005 Centre for Whale Research 

Distribution and abundance of Humpback 

Whales and other mega-fauna in Exmouth 

Gulf during 2004/2005 
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Survey Date Researcher/Consultant Study Description/Title 

2005 Oceanwise Review of the Dugong in Exmouth Gulf 

2004-2005 Biota 
Survey of migratory birds along eastern 

and southern shores of Exmouth Gulf 

2010 Murdoch University 
Vessel—based survey of inshore dolphins 

off the North West Cape 

2016 

University of Tasmania, 

Institute for Marine & 

Antarctic Studies, Curtin 

University 

Aerial survey program to describe the 

distribution and abundance of Humpback 

Whale calves within Ningaloo Marine Park 

1981-2018 Bird Life Australia Exmouth Gulf Shorebird 2020 surveys 

2018 Oceanwise Exmouth Gulf, north western Australia: A 

review of environmental and economic 

values and baseline scientific survey of the 

south western region 

Proposal-specific Studies 

2016 360 Environmental Survey of benthic habitats off Heron Point 

2017 360 Environmental 
Survey of benthic habitats within Local 

Assessment Unit (LAU) 

2017 360 Environmental 
Opportunistic observations of marine fauna 

within and adjacent to the LAU 

2017 360 Environmental 
Survey of benthic habitats within the 

‘Bundle Laydown Area’ 

2017 360 Environmental Learmonth Level 1 Fauna Survey 

2018 MBS Environmental 
Exmouth Gulf Benthic Communities and 

Habitat survey report 

2018 Western Wildlife Learmonth Migratory Bird Survey 

2018 Lyn Irvine 
Exmouth Gulf aerial humpback whale 

survey (southern migration) 

Table 5-19: Overview of Local and Regional Marine Fauna Studies 
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Based on a review of the guidance documents referred to in Table 5-18, the outcomes of 

the studies referred to in Table 5-19, reports produced by the EPBC Act Protected Matters 

Search Tool for the Proposal area (DoEE 2017m, 2017n), and other resources including 

species profiles and recovery plans, the Conservation Values Atlas, the Marine bioregional 

plan for the North-west Marine Region (DSEWPaC 2012b), a number of marine fauna occur 

or are likely to occur within Exmouth Gulf and/or adjacent waters.  These species are 

discussed below.  Additional information regarding the EPBC listed species is provided in 

Section 7. 

 

5.4.3.1 Cetaceans 

Based on the mapping of biologically important areas of Regionally Significant Marine 

Species (DoEE 2015), also available through the Conservation Values Atlas, biologically 

important areas for cetaceans within the wider region include (Figure 5-18): 

• A migration route for the Humpback whale, which extends the length of the WA 

coastline. 

• Breeding habitat for the Australian Snubfin dolphin (in the Kimberley region). 

• Breeding and calving habitat for the Indo-Pacific / Spotted bottlenose dolphin (in the 

Kimberley region). 

• Pygmy blue whale migration and foraging (to the west of the North West Cape).   

A total of 13 species of toothed whale and dolphin and seven species of baleen whale have 

been recorded from Ningaloo Marine Park (CALM 2005), as follows:  

• Sperm whale (Physeter macrocephalus).  

• Pygmy sperm whale (Kogia breviceps).  

• Killer whale (Orcinus orca).  

• Pygmy killer whale (Feresa attenuatta).  

• False killer whale (Pseudorca crassidens).  

• Short-finned pilot whale (Globicephala macrorhychus).  

• Melon-headed whale (Peponocephala electra).  

• Bottlenose dolphin (Tursiops truncatus).  

• Australian Humpback Dolphin (Sousa sahulensis). 

• Common dolphin (Delphinus delphis).  

• Risso’s dolphin (Grampus griseus).  

• Striped dolphin (Stenella coeruleoalba).  

• Spinner dolphin (Stenella longirostris).  

• Blue whale (Balaenoptera musculus).  

• Humpback whale (Megaptera novaeangliae).  

• Minke whale (Balaenoptera acutorostrata).  

• Bryde’s whale (Balaenoptera edeni).  

• Sei whale (Balaenoptera borealis).  

• Fin whale (Balaenoptera physalus).  

• Southern right whale (Eubalaena australis).  

An overview of the use of Exmouth Gulf, and adjacent waters, by marine fauna is provided 

below, by species.  Refer also to Section 7.5.3 for further information on species listed 

under the EPBC Act. 
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Humpback Whale 

Since the cessation of whaling, the Group IV population (also referred to as the WA 

population) of Humpback whales is thought to have been recovering at an annual rate of 

between 7 and 12% from the lowest population size (of approximately 800 individuals), 

such that numbers were thought to be approaching 12,000 to 15,000 by 2000 (Bannister 

and Hedley 2001).  By extrapolating this recovery rate forward to 2010, it was estimated 

that the population could reach 20,000 to 30,000 individuals (CWR 2005).  More recently 

the rate of population increase has been estimated at a rate of between 9.7% and 13% 

(Salgago Kent et al. 2012).  A further extrapolation of the same population growth rate to 

2018 would result in a population estimate in the range of 35,000 to 60,000. 

 

At the estimated average annual rate of increase, the number of cow/calf pairs potentially 

using Exmouth Gulf (1,000 to 1,500 cow/calf pairs in 2005) may have almost doubled by 

2010 to nearly 3,000 cow/calf pairs (CWR 2005), with the number of cow/calf pairs in 2018 

potentially exceeding 6,000.   

 

Exmouth Gulf has been identified as a biologically important area in recognition of its value 

as a resting area for migrating Humpback whales, with very high densities of nursing cows 

with calves during the southern migration (DSEWPAC 2012b).   

 

The migration of Humpback whales both north and south past Exmouth Gulf follows 

predictable, but complicated patterns each season.  Humpback whales are found in Exmouth 

Gulf from early August until late November each year (CWR 2004 & 2005).  Whale numbers 

have historically peaked inside the Gulf during the first two weeks of October, coinciding 

with the arrival of southbound cow/calf pods from the Kimberley.  Cow/calf pods and males 

can rest and nurse inside the Gulf for up to two weeks and three weeks respectively before 

continuing their southern migration.  This makes the Gulf a critical resting area for this 

portion of the population (CWR 2004 & 2005).   

 

Whales are predominantly found in water depths greater than 7 m with the greatest number 

of whales being sighted in the deepest (~20 m) portions of the Gulf (CWR 2004 & 2005) 

(Figure 5-19). 

 

Humpback whales were first observed within Exmouth Gulf and to the north in late July 

2018 (Lyn Irvine pers comm.  2018a).  Aerial surveys undertaken in 2018, between early 

August and early November (Irvine 2019, Attachment 2J) recorded 1,661 pods, consisting 

of 2,772 whales at locations shown in Figure 5-20.  Of the whales recorded, a total of 688 

were calves (Attachment 2J).  Humpback whale numbers were relatively low (approximately 

100) during the first half of August, before increasing to a maximum of approximately 750 

by mid-September (Figure 5-21, Figure 5-22).  From this peak, numbers rapidly declined to 

approximately 50 by early November (Figure 5-21, Figure 5-22).  Linear regression of the 

decline in abundance from the peak in September through to the final survey in early 

November 2018 (R Square value=0.995) indicated that by 5 November 2018 all Humpback 

whales were likely to have left Exmouth Gulf.  A total occupancy period of 10 weeks, or 

3 months, was recorded during the 2018 southern migration.   

  





75
15
00
0

75
15
00
0

75
30
00
0

75
30
00
0

75
45
00
0

75
45
00
0

75
60
00
0

75
60
00
0

75
75
00
0

75
75
00
0

75
90
00
0

75
90
00
0

76
05
00
0

76
05
00
0

195000

195000

210000

210000

225000

225000

240000

240000

255000

255000

W:\Subsea 7\GIS\marine Fauna.qgs   03/09/2019

Development Envelope

Offshore Operations Area
Off Bottom Tow

Parking Area

Surface Tow

Bundle Tow Route Centre Line

Humpback Sightings
1

2 - 3

4 - 6

7 - 9

Ningaloo Coast
Ningaloo Marine Park

Muiron Islands Marine Management Area

Ningaloo Coast National Heritage Place

Ningaloo Coast World Heritage Area

Legend

Scale:
Original Size: A4
Aerial Image: ESRI Satellite
Grid: GDA 94 / MGA Zone 50

Notes: Data sourced from Irvine 2019.

Subsea 7 Pipeline Fabrication Facility
Figure 5-20:  Distribution of Humpback
Whales in Exmouth Gulf in 2018 



W:\Subsea 7\GIS\marine Fauna.qgs   05/09/2019

Scale:
Original Size: A4
Aerial Photo: ESRI Satellite
Grid: GDA 94 / MGA Zone 50

Notes: Data sourced from Irvine (2019).

Subsea 7 Pipeline Fabrication Facility
Figure 5-21: Temporal Variation in Abundance
of Humpback Whales in Exmouth Gulf in 2018

Development Envelope

Offshore Operations Area
Off Bottom Tow

Parking Area

Surface Tow

Bundle Tow Route Centre Line

Humpback Sightings
1

2 - 3

4 - 6

7 - 9

Legend

08/08/2018 27/08/2018

20/09/2018 12/10/2018

02/11/2018



Learmonth Pipeline Fabrication Facility 

Environmental Review Document 

 

 

 

 
Sept 2019 Page 175 seabed-to-surface 
 

 

Figure 5-22: Seasonal Variation of Humpback Whale Numbers in Exmouth Gulf During 
the Southern Migration (2018 and 2004/2005) (from Irvine 2019 and CWR 2005) 

Snub-fin Dolphin (Orcaella heinsohni) 

The Snub-fin dolphin (Orcaella heinsohni) is not expected to be present in or adjacent to the 

Proposal area, although it has previously been reported from the region (Attachment 2A), 

and is included within this section for that reason.  The distribution of Australian Snubfin 

dolphins covers the coastal waters of Queensland, Northern Territory and north western 

Australia, from approximately Broome (17 57´ S) on the west coast to the Brisbane River 

(27 32´ S) on the east coast. 

 

In WA the species is found predominantly in nearshore State waters along the coast from 

Cape Londonderry south to Roebuck Bay, with records of vagrants as far south as Exmouth 

Gulf.  Boat-based surveys along the east coast of Queensland indicate that Australian 

snubfin dolphins are primarily found in shallow waters less than 20 m deep, close to the 

coast, close to river and creek mouths and in the proximity of seagrass beds (DSEWPaC 

2012b).   

 

Australian Humpback Dolphin (Sousa sahulensis) (previously named the Indo-Pacific 

humpback dolphin (Sousa chinensis) 

Along the Australian coast, Australian humpback dolphins are more likely to be found in 

relatively shallow and protected coastal habitats such as inlets, estuaries, major tidal rivers, 

shallow bays, inshore reefs and coastal archipelagos, rather than in open stretches of 

coastline (Parra & Cagnazzi 2016).  In Western Australia, the majority of sightings have 

been obtained within 5 km of the coast (Parra and Cagnazzi 2016).  Around the North West 

Cape, dolphins have been sighted in clear waters over Ningaloo Reef, and in turbid waters in 

Exmouth Gulf and in depths ranging from 1 to 40 m (Parra & Cagnazzi 2016). 

 

Across Australia, humpback dolphins have been observed feeding in a wide range of 

inshore-estuarine coastal habitats including rivers and creeks, exposed banks, shallow flats, 

rock and coral reefs as well as over submerged reefs in waters at least up to 40 m deep 

(Allen et al., 2012; Cagnazzi, 2011; Parra, 2006).  In Western Australia, foraging behaviour 

has been observed mainly in nearshore habitats over intertidal rocky reefs and over shallow 
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sub-tidal reef habitats (Parra and Cagnazzi 2016).  The analysis of stomach contents of six 

Australian humpback dolphins stranded in Queensland suggested they are 

opportunistic-generalist feeders, preying on a wide variety of fishes including both 

bottom-dwelling species as well as pelagic species (Parra and Cagnazzi 2016). 

 

Humpback dolphins are considered to be migratory, with evidence of migration across 

international boundaries leading to listing of the species under Appendix II of Convention of 

Migratory Species (CMS) (Culik 2003).  Home ranges for this species appear to be relatively 

large (Jefferson and Karczmarski 2001).  In most studies home ranges have not been 

calculated due to their extension beyond the boundaries of the study area, but in Hong 

Kong and the Pearl River Estuary home ranges extend from about 29 to 395 km2 (Hung 

2000).  Throughout their distribution range, only some animals show ‘resident’ tendencies.   

 

Adult humpback dolphins may be found singly or in pairs, while immature individuals tend 

to associate with groups containing more than one adult.  This species is notorious for poor 

detectability.  Group size is generally four to seven, but may be as large as 25 (Ross 2002).  

Additionally, its regular occurrence in turbid waters near river mouths makes detection 

difficult.  Determination of the level of philopatry (fidelity to area of birth) in this species is 

important, as the impact of the loss of reproductive females from such groups is potentially 

greater than that for species forming large schools (Ross 2006).   

 

Habitat destruction and degradation, including noise pollution and harassment, are 

threatening humpback dolphin populations, particularly those close to major cities 

(DSEWPaC 2012c). 

 

Hunt et al. (2017), in a study of Australian humpback dolphins around the North West Cape, 

estimated a super-population size (the total number of animals that theoretically used the 

study area during the course of the study) of 129 humpback dolphins.   

 

Indo-pacific Bottlenose Dolphin (Tursiops aduncus) 

In Australia, the Indo-Pacific bottlenose dolphin (or Spotted bottlenose dolphin) is restricted 

to inshore areas such as bays and estuaries, nearshore waters, open coast environments, 

and shallow offshore waters including coastal areas around oceanic islands.  Spotted 

bottlenose dolphins are also known to associate with whales, such as Humpback whales.  

Movement patterns in Australia are variable, and include year-round residency in small 

areas, long-range movements and migration.  The Spotted bottlenose dolphin has a low 

reproductive rate, with an inter-birth interval of three to six years, and high calf mortality, 

making population recovery a slow process (DSEWPaC 2012d).   

 

Threats to the global population include direct and indirect catches by fisheries, intentional 

killing, live capture, pollution, competition with fisheries and tourism.  Incidental catches, 

especially in gillnet and purse seine fisheries, are a problem in many countries, including 

Australia, but the level of mortality from this threat is unknown.  Bottlenose dolphins are 

also caught in shark nets in South Africa and Australia (Wells and Scott 2002).   

 

As part of broader studies estimating genetic connectivity for three coastal delphinids 

(Indo-Pacific bottlenose dolphins, Australian snubfin dolphins, and Australian humpback 

dolphins) across north-western Australia, photo-identification images of Indo-Pacific 

humpback dolphin groups were obtained off the North West Cape from Ningaloo Reef to 

Exmouth.  Preliminary results identified fifty-three adults and juveniles and six calves over 

approximately 80 km of coastline around the Cape.  The North West Cape, Exmouth, 

represents the south western limit of the species’ Australian distribution (Bejder et al. 

2011).   
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All Dolphins 

During aerial surveys undertaken in 2004/2005, dolphins (likely Indo-pacific bottlenose 

dolphins or Indo-pacific humpback dolphins as identified from boat observations) were 

sighted on all but three of the flights.  A total of 359 dolphins in 109 pods were sighted.  

Dolphin pods were widely distributed in the Gulf and were found in average depths of 

approximately 10 m (Centre for Whale Research 2005). 

 

Aerial surveys undertaken in 2018, between early August and early November (Irvine 2019, 

Attachment 2J) recorded a total of 556 dolphins within Exmouth Gulf, widely distributed 

across the whole survey area (Figure 5-23).   
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5.4.3.2 Dugong 

Exmouth Gulf and Ningaloo Reef have been identified as biologically important areas, year 

round, for Dugong breeding, calving and nursing (Figure 5-24, DSEWPAC 2012b). 

 

Quantitative surveys of Exmouth Gulf resulted in population estimates of 1,062 in 1989 

(Grech and Marsh 1994), 1,006 in 1994 (Preen et al. 1997) and 174 in 1999 (Gales et al. 

2004).  Quantitative aerial surveys in 2004 indicated a minimum Dugong population 

estimate of approximately 1,000 individuals in Exmouth Gulf during winter (Oceanwise 

2005).  An additional survey in 2007 estimated numbers in excess of the 1989 and 1994 

estimates (Hodgson et al. 2007). 

 

Dugong activity is thought to be focused on the east coast of the Gulf associated with the 

shallow seagrass habitat in this area (Figure 5-25), but there is a lack of understanding 

regarding fine-scale movements and the importance of various habitats for resting, breeding 

or feeding (Oceanwise 2005). 

 

A single aerial survey undertaken for the Wheatstone Project in August 2010 recorded of 85 

animals within Exmouth Gulf (compared to 14 animals off the Wheatstone Project area).  Of 

these animals, 94% were located in water depths of less than 10 m, with many in the south 

east of the Gulf.  In the northern Gulf, observations were concentrated in an area 

approximately 7 km from Tubridgi Point, in the area between Brown Island, Fly Island and 

Rocky Island.  The Exmouth Gulf population estimate was found to be between 1,369 and 

2,088 individuals (RPS 2010a). 

 

Aerial surveys undertaken in 2018, between early August and early November (Irvine 2019, 

Attachment 2J) recorded 605 Dugong within Exmouth Gulf, predominantly adjacent to the 

eastern and southern shorelines (Figure 5-26).   
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5.4.3.3 Marine Turtles 

Based on the mapping of biologically important areas of Regionally Significant Marine 

Species (DoEE 2015), also available through the Conservation Values Atlas, extensive areas 

within the region are important for marine turtle migration, foraging, mating, nesting and 

internesting (Figure 5-27).  The shoreline around the North West Cape, and the Muiron 

Islands, are areas of importance for Flatback, Green, Hawksbill and Loggerhead turtle 

nesting, while the surrounding areas (within an approximate radius of 20 km) are important 

internesting (the period between a successful clutch and the next nesting attempt) habitat 

(Figure 5-28).   

 

Four species of marine turtle have been recorded from Ningaloo Marine Park and the Muiron 

Islands Marine Management Area, these being the Loggerhead (Caretta caretta), Green 

(Chelonia mydas), Flatback (Natator depressus) and Hawksbill (Eretmochelys imbricata) 

turtles.  There are also records of occasional foraging by Leatherback turtles and Olive ridley 

turtles along the Ningaloo Coast (CALM 2005).  The majority of nesting turtles in the 

reserves are Green or Loggerhead turtles, with Hawksbills also nesting to a lesser extent. 

Green and loggerhead turtles regularly use the sandy beaches in the reserves for nesting in 

December to March each year.  Green turtles tend to nest in higher proportions in the 

northern areas of the reserves while Loggerheads tend to favour the sandy beaches of the 

southern areas of the reserves.  The Hawksbill turtle population is significant as the 

populations in Western Australia represent the largest remaining population in the Indian 

Ocean.  There have been occasional records of nesting by Flatback turtles on the Jurabi 

Coast and Muiron Islands.  Seasonal aggregations of turtles occur in the protected lagoon 

environments of the reserves and specific locations, such as Graveyards in the northern 

section of Ningaloo Reef, have been identified as important sites for mating aggregations 

(CALM 2005). 

 

Aerial surveys undertaken in 2018, between early August and early November (Irvine 2019, 

Attachment 2J) recorded 1,472 marine turtles within Exmouth Gulf, predominantly adjacent 

to the eastern and southern shorelines (Figure 5-29). 

 

Despite the high intensity of prawn trawling within Exmouth Gulf, and the significant overlap 

between the areas fished (refer Figure 2-14) and the mapped marine turtle habitat and 

recorded distribution (Figure 5-28, Figure 5-29), bycatch levels for Exmouth Gulf are 

relatively low by tropical trawl fisheries standards (Gaughan and Santoro 2018).  Grids and 

other secondary bycatch reduction devices (square mesh panels) were implemented in all 

nets in 2005.  While protected species including Dugongs, turtles and sea snakes occur in 

the general area, only sea snakes, sawfish and occasionally turtles (16 caught in 2016) are 

encountered in the trawl catches (Gaughan and Santoro 2018).  This suggests that 

internesting turtles do not extensively use the deeper waters within Exmouth Gulf. 

 

The breeding cycles of the marine turtles likely to be present within Exmouth Gulf and 

adjacent waters are summarised in Table 5-20.  The critical windows of sensitivity, related 

to breeding activity, for marine turtles, occur between October and April. 
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Species Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May 

Green turtle mating 
aggregations 

            

Green turtle nesting, 
internesting females present 
offshore 

            

Green turtle hatching             

Flatback turtle mating 
aggregations 

            

Flatback turtle nesting, 
internesting females present 
offshore 

            

Flatback turtle hatching             

Hawksbill turtle mating 
aggregations 

            

Hawksbill turtle nesting, 
internesting females present 
offshore 

            

Hawksbill turtle hatching             

Loggerhead turtle nesting             

Loggerhead turtle hatching             

 

Legend: 

 Peak activity, presence reliable and predictable each year. 

 Low level of abundance.  Activity or presence.  Note: this may vary from year to year but not with a 
variation of more than one to two months. 

 Activity typically not occurring in measurable quantities in the area.   

Table 5-20: Turtle Breeding Cycles 
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Figure 5-29:  Distribution of Marine
Turtles in Exmouth Gulf in 2018 
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Flatback Turtles 

The Flatback turtle is a locally abundant breeding species, frequently nesting on beaches on 

the mainland and offshore islands, ranging from the east coast of Barrow Island to Torres 

Strait and the Great Barrier Reef (Prince 1993, DEWHA 2008).  Approximately a third of the 

Pilbara population (approximately 700 individuals) nests on Barrow Island (EPA 2006). 

 

Flatback turtles are primarily carnivorous, feeding on soft-bodied invertebrates.  Juveniles 

eat gastropod molluscs, squid, and siphonophores.  Limited data indicate that cuttlefish, 

hydroids, soft corals, crinoids, molluscs, and jellyfish are also eaten (DoEE 2017c).   

 

Based on satellite telemetry studies and habitat mapping, the area between Barrow Island 

and the Muiron Islands appears to be an important Flatback turtle foraging area, with turtles 

from several nesting locations in the Pilbara migrating to this area (RPS 2010b).  Flatback 

turtles are known to favour soft sediment habitats that support benthic invertebrates.  

Post-nesting satellite tracking indicates that high use areas include water around Thevenard 

Island, adjacent to Eighty Mile Beach and Quondong Point, Lynher Banks, and the 

Holothuria Banks (DoEE 2017c).  Characteristics of their foraging behaviour are considered 

to reduce their susceptibility to potential anthropogenic and natural threats within the 

region i.e. they forage in areas that are broadly dispersed across the entire region, utilising 

inter-connecting pathways between several foraging areas and the same foraging areas are 

used by multiple turtles (Whittock et al. 2016).   

 

Surveys undertaken for the Wheatstone Project, to determine the presence of nesting along 

the beaches north of Locker Point, recorded no evidence of current or prior nesting between 

Locker Point and Urala.  Similarly no evidence of current or prior nesting was recorded along 

Onslow Back Beach (Pendoley Environmental 2009).  No evidence of Flatback turtle nesting 

on the Muiron Islands was recorded in 1998/1999, and only two nesting female Flatback 

turtles had previously been recorded at South Muiron Island (Prince 1999). 

 

Studies of Flatback turtles nesting at Mundabullangana and Cemetery Beach, Port Hedland 

indicate that they inter-nest within 20 km of their mainland nesting rookery (Pendoley 

Environmental 2010).  Flatback turtles nesting at Barrow Island have been recorded 

travelling up to 60 km to the nearshore mainland during their internesting period 

(seaturtle.org 2018).  Flatback turtles have been noted as resting within soft sediment 

habitats (K. Pendoley, pers. comm). 

 

Green Turtles 

The Western Australian population of Green turtles numbers in the tens of thousands, with 

the principal rookeries being the Lacepede Islands, some islands in the Dampier 

Archipelago, Barrow Island, Montebello Islands, and at North West Cape (DEC 2009).  It 

was estimated that approximately 7,000 to 9,000 live around the North West Cape (Preen 

et al. 1997).   

 

At South Muiron Island, over the period 1991 to 1998, 961 Green turtles were tagged while 

visiting the island to nest (Prince 1999).  It was reported that a number of the Green turtles 

recorded nesting at the Muiron Islands were known to feed within Shark Bay and the 

Kimberley (Prince 1999).   

 

Green turtles are primarily herbivorous, foraging on algae, seagrass and mangroves.  In 

their pelagic juvenile stage, they feed on algae, pelagic crustaceans, and molluscs (DoEE 

2017d).  Foraging habitat across the North West Shelf includes tidal/sub-tidal habitats with 

coral reef, mangrove, sand, rocky reefs, and mudflats where there are algal turfs or 

seagrass meadows present (DoEE 2017d). 
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Aerial surveys have shown that turtles occur throughout Exmouth Gulf, with densities 

greatest in the shallow southern and eastern portions of the Gulf (Oceanwise 2005, 

Oceanica 2006, Figure 5-29).  The majority of animals sighted were identified as Green 

turtles (Oceanwise 2005, Oceanica 2006).  This is consistent with the general understanding 

that it is Green turtles that predominantly utilise Exmouth Gulf, with smaller individuals 

being more abundant than larger animals.  Nesting by Green turtles within Exmouth Gulf is 

very rare (Lyn Irvine, pers comm. 2018b).  Green turtles are thought to remain in the 

vicinity of their nesting beaches between nesting events (Pendoley Environmental 2010). 

 

Hawksbill Turtles 

Hawksbill turtles occur in Australia in coral and rocky reef habitats, extending into warm 

temperate areas (DEWHA 2008), feeding on sponges, algae, seagrasses, soft corals and 

shellfish (Paladino and Morreale 2001, DoEE 2017e) and breeding in spring or summer.  On 

the North West Shelf, key rookeries include Rosemary Island and Varanus Island. 

 

At South Muiron Island, over the period 1991 to 1998, 10 Hawksbill turtles were tagged 

while visiting the island to nest (Prince 1999).  Hawksbill turtles also nest around the 

western side of the North West Cape (Prince 1999).  Hawksbill turtles are thought to remain 

in the vicinity of their nesting beaches between nesting events (Pendoley Environmental 

2010). 

 

Loggerhead Turtles 

Loggerhead turtles are found throughout the world in temperate and tropical waters.  They 

typically inhabit shelf and coastal waters to breed and feed (DEWHA 2008).  Loggerheads 

are primarily carnivorous feeding on crustaceans, molluscs, tube worms, sea pens, soft 

corals, and small crustaceans (Paladino and Morreale 2001).  Loggerhead turtles in Australia 

breed from November to March with a peak in late December/early January (Limpus 1985).  

Foraging habitat includes tidal/sub-tidal habitats with hard and soft substrates including 

rocky and coral reefs, muddy bays, sand flats, estuaries, and seagrass meadows (DoEE 

2017f).   

 

In Western Australia, nesting occurs from Shark Bay (including on the mainland near Steep 

Point) to the North West Cape with major nesting at Dirk Hartog Island (800-1,500 females 

breeding per year); Gnaraloo Bay (estimated 61-84 (range 38-211) females breeding per 

year); Muiron Islands (150 to 350 females breeding per year); and the beaches of the North 

West Cape (50 to 150 females breeding per year) (Baldwin et al. 2003; Prince 1994). 

 

South Muiron Island is known as a significant Loggerhead turtle rookery with an annual 

nesting population of 150-350 females (Baldwin et al. 2003).  Over the period 1991 to 

1998, 772 Loggerhead turtles were tagged while visiting the island to nest (Prince 1999).  It 

was reported that a number of the Loggerhead turtles were known to feed within Shark 

Bay, but also in Indonesia and the Northern Territory (Prince 1999). 

 

5.4.3.4 Whale Shark 

The Whale shark (Rhincodon typus) population in the Indo-Pacific has been estimated, 

based on individual counts, modelled population estimates and habitat availability, at 75% 

of the global population with the remaining 25% in the Atlantic (Pierce and Norman 2016).  

Wildbook for Whale Sharks has an online database that comprises photographs of global 

Whale shark sightings from both researchers and the public (www.Whale shark.org) (Wild 

Me 2016, Norman et al. 2017).  There are currently 9,739 individual Whale sharks that have 

been identified through the database from images submitted between 1964 and 2018, with 

the majority being males with most of these likely to be immature due to the estimated 



Learmonth Pipeline Fabrication Facility 

Environmental Review Document 

 

 

 

 
Sept 2019 Page 190 seabed-to-surface 
 

lengths (Norman and Stevens 2007).  It is assumed that the current dataset does not fully 

represent the global whale shark population (Norman et al. 2017). 

 

Whale sharks have been recorded along the continental shelf of the central west coast of 

Australia, with the aggregations within Ningaloo Marine Park, corresponding to a key 

foraging area (Figure 5-30), being one of the largest seasonal aggregations in the world.  

Whale sharks travel to Ningaloo Marine Park between March and July every year, with 

individuals sometimes remaining until early August (DPaW 2013, DoF 2011).  Whale sharks 

exhibit high individual fidelity to the Ningaloo Reef area during the autumn/winter, with 

individuals often re-sighted in the area over consecutive years (Reynolds et al. 2017). 

 

Whale shark abundance at Ningaloo Reef has been modelled by two studies.  Meekan et al. 

(2006) estimated the total population size to be 319 to 436 (between the years 1992 and 

2004), and Holmberg et al. (2009) estimated the annual abundance to vary between 86 and 

143 sharks (between the years 2004 and 2007).  Whale shark abundance at Ningaloo has 

been shown to correlate with the Southern Oscillation Index and several other 

oceanographic variables, which potentially relate to the strength of ocean currents and local 

productivity (Sleeman et al. 2010). 

 

Reynold et al. (2017) recorded movements of Whale sharks migrating to and from Ningaloo 

Marine Park and observed that some sharks migrate long distances before returning 

intra-annually.  Tracking data suggests that Ningaloo Marine Park is of importance year 

round for Whale sharks.  Whale sharks have been observed to utilise the north western 

portion of Ningaloo Marine Park during the peak season, moving southwards towards Coral 

Bay outside of season (Reynolds et al. 2017, Norman et al. 2017).  Whale sharks displayed 

habitat preference for warmer, shallower waters and have been shown to move into 

international waters, Indonesian waters, and down the West Australian Coastline.  Waters to 

the south of Ningaloo Reef, between Shark Bay and Geraldton, were found to be an area 

with the highest Whale shark sightings outside of Ningaloo Marine Park, predominantly 

between October and March (Norman et al. 2016).   

 

Several individuals have been tagged between 2004 and 2017 under several research 

programmes.  Much of this data has yet to be formally published and, although requested, 

was not available for reproduction within this document.  A number of Whale shark tracks 

are available for public review at: http://www.seaturtle.org/tracking/?project_id=1112.  

Data presented in 2017 showed that in July and August 2016 two tagged Whale sharks (Tag 

IDs 143669 and 161736) were recorded to the north east of the North West Cape, in the 

vicinity of the proposed Bundle tow route (Vanderclift et al. 2017).   

 

The majority of foraging (on plankton) conducted by Whale sharks occurs close to the 

surface, with approximately 25% of the time spent at depths of 2 m or less and 40% of 

their time within the upper water column (15 m or less) (DoEE 2016).  During migration, 

Whale sharks spend most of their time within the upper 15 m of the water column (DoEE 

2016). 

 

There is evidence for Whale shark presence around offshore oil and gas facilities, with 

subsea remote-operated vehicle footage showing two Whale sharks, around oil and gas 

facilities at depths exceeding 100 m, feeding on small fish aggregating around these 

structures.  A further four tagged sharks were recorded surfacing near oil and gas facilities 

close to the Goodwyn and Rankin fields (140 km north west of Karratha), supporting the 

possibility that these facilities provide a type of fish aggregation device which Whale sharks 

utilise (Norman et al. 2016).   

  

http://www.seaturtle.org/tracking/?project_id=1112
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Figure 5-30:  Biologically Important Areas
for the Whale Shark within the Region
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5.4.3.5 Grey Nurse Shark 

The Grey nurse shark (Carcharias taurus) (west coast population) is predominantly found in 

the south west coastal waters of Western Australia but has been recorded as far north as 

the North West Shelf (DoEE 2017h).  There have been occasional sightings of this species 

near Exmouth and the Muiron Islands (DoEE 2017h).  A study of footage from a camera 

deployed at the Point Murat Navy Pier in Exmouth, 8 km west of the Bundle tow route, 

recorded the occurrence of a total of 16 individuals.  Individuals displayed strong philopatry, 

with ten individuals returning to the site over multiple years (Hoschke and Whisson 2016).   

 

Mature females from populations in other parts of the world undertake a biennial or triennial 

migration along the coast to mate and breed.  Tagging studies in New South Wales 

indicated a northerly migration in autumn and winter, and a southerly migration over 

spring/summer (Hoschke and Whisson 2016).  Otway et al. (2003) defined ‘aggregation 

sites’ for C. taurus as ‘locations where five or more grey nurse sharks were consistently 

found throughout the year’ (Hoschke and Whisson 2016).   

 

The diet of the adult Grey Nurse Shark consists of a wide range of fish, other sharks and 

rays, squids, crabs and lobsters.  In Australia it is likely that the Grey Nurse Shark diet 

consists of species such as pilchards, jewfish, tailor, bonito, moray eels, wrasses, sea 

mullet, flatheads, yellowtail kingfish, small sharks, squid, and crustaceans (Commonwealth 

of Australia 2002). 

 

5.4.3.6 Marine Species Important to Commercial and Recreational Fishing 

A total of 500 finfish species from 234 genera and 86 families have been recorded within 

the Ningaloo Marine Park, while 393 species have been recorded at study sites at the Muiron 

Islands (CALM 2005).  A large number of the fish species found in the area have 

reproductive modes that rely on dispersal of eggs and larvae in the water column and it is 

likely that recruitment for these species is supplemented from elsewhere, such as from the 

northwest (ie. the Dampier Archipelago and Montebello Islands) via the Leeuwin Current 

and from the south (ie. Shark Bay and Abrolhos Islands) via the Ningaloo Current (CALM 

2005). 

 

A small percentage of the fish species found within the reserves are important to 

commercial and recreational fishers, including the emperors (Lethrinidae), Spanish mackerel 

(Scoberomorus commerson), red emperor (Lutjanus sebae), coral trout (Plectropomus 

spp.), snappers (Lutjanus spp.), and golden trevally (Gnathanodon speciocus) (CALM 2005). 

 

Fishing within the Exmouth Gulf can be broken down into three main sectors:  

• Collector. 

• Charter. 

• Commercial.   

• Recreational.   

Catch and effort data for 2014 to 2017 was obtained from DPIRD.  The data provided catch 

and effort for the fisheries blocks within and surrounding Exmouth Gulf.   

 

Collectors 

Collectors target aquarium species, which were grouped into the following categories: 

• Fish species (which include, but are not limited to, wrasse, butterfly fish, coralfish, 

blenny, toadfish, triggerfish, snapper, and bream). 
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• Hard coral. 

• Soft coral. 

• Sponges. 

• Specimen shells. 

• Seahorses and puffer fish. 

Figure 5-31 illustrates the key fishing areas (10x10 nautical mile fisheries blocks) within 

Exmouth Gulf for each of these key species categories.  Fish, hard coral, and soft coral are 

fished in the largest number of fisheries blocks (10 to 13 blocks).  The fishery areas are 

found throughout inshore and offshore waters within the gulf and do not appear to be 

limited by depth. 

 

Charter 

Four key charter (tour operator) target fish species were highlighted during Subsea 7’s 

consultation with the local community.  The four key target species were:  

• Permit (or Snubnose dart) (Trachinotus blochii). 

• Bonefish (Albula vulpes). 

• Barramundi (Lates calcarifer). 

• Giant trevally (Caranx ignobilis).   

Data obtained from DPIRD (2018) identifies the key areas where these species are targeted.  

Snubnose dart (also called Permit) and Bonefish were predominately fished within shallow 

inshore waters.  Snubnose dart were reported as caught in seven fisheries’ blocks, with four 

of these blocks lying inside Exmouth Gulf (Figure 5-32).  The only records of Snubnose dart 

catches from the inshore waters off Heron Point occurred in October 2017, though catches 

of Dart (Trachinotus botla) were reported during January and November 2017 (DPIRD 

2018).  Bonefish were only fished outside Exmouth Gulf (Figure 5-32).  Barramundi were 

fished within three shallow inshore fishery blocks in the southern and eastern parts of 

Exmouth Gulf (Figure 5-32).  Giant trevally were fished within 11 fishery blocks in Exmouth 

Gulf and another 12 fishery blocks outside Exmouth Gulf (Figure 5-32). 
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Commercial 

The Exmouth Gulf Prawn Fishery targets Banana, Tiger, King, and Endeavour prawns with a 

focus of Tiger, King, and Endeavour prawns (DPIRD 2018).  Juvenile brown tiger prawns 

occupy shallow waters with seagrass and algal communities, which form the main juvenile 

habitat for this species.  A main migration of juvenile prawns into deeper waters occurs 

during late summer and autumn, after the juveniles have spent approximately six months in 

the nursery areas.  Adult brown tiger prawns are generally found over mud or sandy mud 

substrates in coastal waters less than 30 m depth (Kangas 2015).  King prawns undertake a 

migration from nursery areas to deeper waters to spawn.  Post-larval and juvenile King 

prawns can be found inshore on shallow tidal flats with sand or mud sediments.  Because 

there is very little freshwater input to Exmouth Gulf, such inshore areas can have salinities 

higher than seawater (i.e. hypersaline waters).  The juveniles of King prawns prefer this 

habitat, unlike most other prawn species, which prefer estuarine conditions where seawater 

is diluted by freshwater.  Juvenile King prawns spend about three to six months in the 

nursery grounds before they reach maturity and migrate offshore, entering the trawl fishing 

grounds.  A smaller group of slow-growing juveniles that have spent the winter in nursery 

areas move offshore in early spring, appearing on the offshore trawl grounds in Exmouth 

Gulf in September/October.  In contrast, the spring-spawned recruits grow faster over 

summer and arrive on the trawl grounds in February, March and April of each year.  This 

cycle has been observed annually in Exmouth Gulf, where specific closures are used to 

protect the autumn spawned recruits later in the fishing season.  More information on the 

Exmouth Gulf Prawn Fishery is provided in Section 2.5.8.1. 

 

The region also includes some other small commercial fishing activities including a small 

beach-seining fishery within Exmouth Gulf (Gaughan et al. 2018). 
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Figure 5-31: Key Specimen Collector Fishing
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Figure 5-32: Key Charter Fishing Areas
Within Exmouth Gulf for 2014 to 2017
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Recreational 

Recreational fishing effort in the Gascoyne region was monitored during a 12-month creel 

survey between April 1998 and March 1999.  The estimated total annual recreational 

boat-based angling effort for the region was 53,336 fisher days, with approximately half of 

this fishing effort occurring within Ningaloo Marine Park.  The estimated total annual 

recreational shore-based angling effort for the region was 77,196 fisher days, with the 

greatest effort in Exmouth Gulf.  The area between Exmouth and Wapet Creek was 

particularly popular (Figure 5-33), with retirees targeting whiting and western yellowfin 

bream.  The shore-based fishing effort in Ningaloo Marine Park was also high (Sumner et al. 

2002) (Figure 5-33). 

 

 

Figure 5-33: Recreational Fishing Effort Within Exmouth Gulf and Along the North West 
Cape (from Sumner et al. 2002) 

5.4.3.7 Migratory Birds 

Migratory shorebirds (included under marine fauna due to their use of and reliance on 

intertidal and supratidal habitats) are the 37 species listed in EPBC Act policy statement 

3.21 (DoEE 2017a).  These species are listed under the EPBC Act and regularly visit 

Australia on their migration.  The migratory shorebirds that visit Australia are from the East 

Asian–Australasian (EAA) flyway.  The EEA Flyway, which stretches from Siberia and Alaska 

to Australia and New Zealand, is a geographic region supporting populations of migratory 

waders during annual migrations (Bamford et al. 2008, DEWHA 2008).  It is one of eight 

major flyways recognised around the world and is used by about 8 million waders of 54 

different species (Bamford et al. 2008).  Sites considered internationally important to 

migratory waders are those that regularly support 1% or more of the flyway population of a 

species or that are known to regularly support more than 20,000 waders in total (Ramsar 

Convention 2000). 

 

Migratory birds, including waders, undertake annual migrations of thousands of kilometres 

between their breeding areas in the Arctic and their non-breeding areas in Australasia, 

Africa and South America (Bamford et al. 2008).  Southward migration to non-breeding 

grounds in the southern hemisphere typically occurs from September to November.  Waders 

spend summer in the non-breeding habitats (December to February), feeding intensively on 
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invertebrates to build up stores of fat and protein in preparation for migration back to the 

Arctic (Bamford et al. 2008, Priest et al. 2002).  Northward migration to the Arctic breeding 

grounds takes place between March and April, and waders capitalise on the abundant food 

supply during the Arctic summer (Bamford et al. 2008).   

 

Roebuck Bay and Eighty Mile Beach are two of the most important sites for migratory 

waders in Australia, supporting greater than 1% of the EAA Flyway populations for 18 and 

16 species respectively (Bamford et al. 2008).  Annually, the areas have supported over 

850,000 waders.  The Saltworks at Port Hedland support > 1% of the population for five 

species (DEWHA 2008).  Dampier Saltworks supports internationally important habitat for 

the Curlew Sandpiper (1.67%) and Oriental Plover (2.6%).  Migratory bird surveys 

completed in Exmouth Gulf for the Yannarie Solar project ranked the Exmouth Gulf survey 

area as internationally important for five migratory species (Grey-tailed Tattler, Bar-tailed 

Godwit, Ruddy Turnstone, Sanderling, Greater Sand Plover) (Biota 2005). 

 

Exmouth Gulf is known as an area of international conservation significance for a number of 

migratory bird species, which are present in numbers greater than 1% of the flyway 

population, including (Dan Weller pers comm.  2018): 

• Eastern curlew. 

• Bar-tailed godwit. 

• Grey-tailed tattler. 

• Ruddy turnstone. 

• Sanderling. 

A ‘staging criterion’ of 0.25% of the EAA Flyway population, which takes account of the 

expected turnover of migratory birds at a site during migratory periods, is also relevant.   

 

Nationally significant sites are considered to be those that support at least: 

• 0.1% of the flyway population of a migratory shorebird species. 

• 2,000 migratory shorebirds. 

• 15 migratory shorebird species. 

Exmouth Gulf is known as an area of national conservation significance for a number of 

migratory bird species, which are present in numbers greater than 0.1% of the EAA Flyway 

population, including (Dan Weller pers comm. 2018): 

• Red-necked stint. 

• Great knot. 

• Greater sand plover. 

• Whimbrel. 

• Lesser sand plover. 

• Common greenshank. 

• Terek sandpiper. 

• Grey plover. 

Under the Shorebird 2020 Program, annual counts are completed at over 150 key shorebird 

areas around Australia, including Exmouth Gulf.  Survey areas within Exmouth Gulf, and 

total (all species) migratory bird counts from January 2018, are shown in Figure 5-34.   
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Figure 5-34: Total shorebird Counts in
Exmouth Gulf January 2018
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The Shorebird 2020 survey area known as ‘Bay of Rest North’ includes Heron Point and the 

Development Envelope.  In January 2018 the most abundant species utilising the ‘Bay of 

Rest North’ were the Bar-tailed godwit, Eastern curlew, Great knot and Grey-tailed tattler, 

with numbers of the latter exceeding 0.1% of the EAA Flyway population.  All these species 

were widely recorded elsewhere around the shores of Exmouth Gulf (Figure 5-35). 

 

Shorebird 2020 data from the period February 2008 to February 2018 indicate that during 

the non-breeding season, numbers of Bar-tailed godwit, Grey-tailed tattler and Sanderling 

within the Bay of Rest North survey area have exceeded 0.1% of the EAA Flyway population 

(Attachment 2K).  All major roosts were located well to the south of the proposed 

launchway location (Figure 5-36).   
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Figure 5-35: Key shorebird species counts
within Exmouth Gulf (January 2018)
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Figure 5-36: Nationally Significant Shorebird Counts Within
the Bay of Rest North Shorebird2020 Survey Area 
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During a survey of migratory shorebirds within the Shorebird 2020 ‘Bay of Rest North’ 

survey area in October 2018, during the southward migration, 345 birds were recorded 

roosting at high tide, with 179 being migratory shorebirds, the most common being 

Red-capped plover (105), Greater sand plover (75) and Grey-tailed tattler (31) (Western 

Wildlife 2019, Attachment 2K).  No migratory shorebird recorded approached the 1% 

population criterion, 0.25% staging criterion or 0.1% national significance criterion for their 

species.  A total of 76 birds were recorded at low tide of which 47 were migratory species 

(Attachment 2K).  No migratory birds were recorded roosting or foraging within the 

Development Envelope (Figure 5-37).  A high tide roost of 29 migratory shorebirds, 

including Greater sand plover (12) and Grey-tailed tattler (6), was recorded approximately 

150 m to the south east of the Development Envelope.  A total of 23 migratory shorebirds, 

including Grey-tailed tattler (11) and Greater sand plover (8), were recorded foraging at low 

tide approximately 300 m to the south east of the Development Envelope.   

 

During a repeat survey in January 2019, during the non-breeding season, 439 birds were 

recorded roosting at high tide, with 155 being migratory shorebirds, the most common 

being Red-capped plover (121), Greater sand plover (67) and Grey-tailed tattler (27) 

(Western Wildlife 2019, Attachment 2K).  No migratory shorebird recorded approached the 

1% population criterion, 0.25% staging criterion or 0.1% national significance criterion for 

their species.  A total of 153 birds were recorded at low tide of which 78 were migratory 

species (Attachment 2K).  No migratory birds were recorded foraging within the 

Development Envelope (Figure 5-38).  Five migratory shorebirds, consisting of Bar-tailed 

godwit (4) and Oriental plover (1), were recorded roosting at high tide within the 

Development Envelope.  A high tide roost of 31 migratory shorebirds, including Bar-tailed 

godwit (11), Greater sand plover (6) and Red-necked stint (6), was recorded approximately 

150 m to the south east of the Development Envelope.  A total of 52 migratory shorebirds, 

including Ruddy turnstone (16), Greater sand plover (8), Grey-tailed tattler (8) and 

Sanderling (8), were recorded foraging at low tide approximately 250 m to the south east of 

the Development Envelope.   

 

In these surveys, no counts of any migratory species exceeded the internationally or 

nationally significant criteria of 1% or 0.1% of the flyway population, respectively.  Total 

counts of migratory shorebirds were well below the internationally significant threshold of 

20,000 birds and the nationally significant threshold of 2,000 birds.  No more than 13 

migratory shorebird species were recorded, less than the > 15 species that indicates a 

nationally important site.  The habitats of the survey area clearly support small numbers of 

shorebirds.  However, the habitats may be less suitable for shorebirds compared with other 

parts of the Exmouth Gulf, that have wider and/or more sheltered beaches with islets or 

sandbars for roosting and muddier substrates for foraging birds at low tide 

(Attachment 2K). 
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Figure 5-37: Shorebird species counts within the
‘Bay of Rest North’ survey area (October 2018)
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Figure 5-38: Shorebird species counts within the
‘Bay of Rest North’ survey area (January 2019)
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5.4.3.8 Introduced Marine Pests 

Introduced marine species (IMS) are animals and algae that are not indigenous to Australia 

(or particular habitats within Australia), but have been transferred to local waters and have 

either established or have the potential to establish within the marine environment (DAFF 

2009).  Most introduced marine species are innocuous, causing no apparent harm to the 

local marine environment or marine ecological communities. 

 

Introduced marine species typically include marine gastropods (e.g. sea snails), bivalves 

(e.g. mussels), polychaetes (e.g. encrusting worms), crustaceans (e.g. barnacles and 

crabs), echinoderms (e.g. sea stars), some fish species, zooplankton (e.g. copepods), 

phytoplankton (toxic or bloom-forming microalgae) and macroalgae (seaweed).  Over 250 

species have been recorded as introduced into Australian waters, 60 of which are in Western 

Australia (Huisman 2000).  The primary mechanisms by which these species can be 

introduced are through ballast water and biofouling (on vessel hulls).   

 

In contrast, introduced marine pests are introduced marine species that pose a significant 

risk to environmental values, biodiversity, ecosystem health, human health, fisheries, 

aquaculture, shipping, ports or tourism (DAFF 2009).  Introduced marine pests can cause a 

variety of adverse effects, which include (Wells et al. 2009): 

• Damaging the health of local species or eliminating them. 

• Fundamentally changing ecosystems. 

• Interrupting industrial operations by clogging piping, fouling structures etc.   

McDonald (2008) conducted a likelihood analysis of non-indigenous marine species being 

introduced into fifteen ports in Western Australia through ballast water and biofouling.  The 

analysis used vessel visits data collated for each of the 15 ports during 2006 and compared 

the relative number of vessel visits, their ports of origin, volumes and locations of ballast 

water uptake/discharges, size of vessels and vessel types.  This report concluded that the 

Port of Exmouth was the least likely of the 15 Western Australian ports examined for the 

introduction of non-indigenous marine species.   

 

At the time of writing, DPIRD has yet to conduct a port survey targeting IMS in the Port of 

Exmouth due to the relative lack of international vessel visits or regular trade.  The only IMS 

recorded from this region is the invasive colonial ascidian, Didemnum perlucidum, which 

appears to be confined to vessels within the Exmouth Marina (DPIRD 2015, Wells 2018).  It 

has been confirmed on artificial structures in Esperance, Albany, Perth, Geraldton, Onslow, 

Dampier, and Broome (DPIRD 2015).   

 

5.4.3.9 Other Marine Fauna 

Two species of hammerhead sharks occur in the Exmouth Gulf; the Great hammerhead 

shark (Sphyrna mokarran) and the Scalloped hammerhead (Sphryna lewini).  Both species 

are widely distributed throughout tropical waters and are highly migratory.  Seven species 

of shark that occur in the Exmouth Gulf are listed as Vulnerable on the IUCN Red List (IUCN 

2018); the Great white shark (Carcharodon carcharias), Oceanic white tip (Carcharhinus 

longimanus), Grey nurse shark (Carcharias  taurus), Sandbar shark (Carcharinus 

plumbeus), Sicklefin weasel shark (Hemigaleus microstoma), Snaggletooth shark 

(Hemipristis elongata), and Sicklefin lemon shark (Negaprion acutidens).  Other species 

identified as inhabiting Exmouth Gulf include the Tiger shark (Galeocerdo cuvier), Spinner 

shark (Carcharhinus brevipinna), Bull shark (Carcharhinus leucas), Black tip reef shark 

(Carcharhinus melopterus), Grey reef shark  (Carcharinus amblyrhynchos), Black tip 

(Carcharinus limbatus), Brown banded bamboo shark (Chiloscyllium punctatum), Blue shark 
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(Prionace glauca), White tip reef shark (Triaenodon obesus) and Nervous shark 

(Carcharhinus cautus) (Fitzpatrick et al. 2019).   

 

The Green sawfish (Pristis zijsron) occurs in inshore coastal environments including 

estuaries, river mouths, embayments and along sandy and muddy beaches, as well as 

offshore marine habitat (DoE 2015b).  The Ashburton River estuary, north of Locher Point 

and outside of Exmouth Gulf, is currently the only identified pupping site and nursery for 

Green sawfish (Morgan et al. 2016).   

 

The Reef manta ray (Manta alfredi) and Giant manta ray (Manta birostris) are known to 

occur within or adjacent to Exmouth Gulf (refer Section 7.5.3).   

 

Fifteen of Australia’s 35 species of sea snake have been recorded in Exmouth Gulf.  These 

include the Short-nosed seasnake (Aipysurus apraefrontalis), the Leaf-scaled seasnake 

(Aipysurus foliosquama),  (Emydocephalus sp. indet) and the North-western mangrove 

seasnake (Ephalophis greyi) (Fitzpatrick et al. 2019).  Recently, populations of A. 

foliosquama and A. apraefrontalis were identified in coastal Western Australia, in the 

Exmouth Gulf and Shark Bay, resulting in substantial range expansions (Fitzpatrick et al. 

2019).  Numerous seasnakes were recorded within Exmouth Gulf during the aerial surveys 

(Attachment 2J) though the species and types of activity could not be determined.    
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5.4.4 Potential Impacts 

Construction and operation of the Proposal has the potential to directly and indirectly impact 

marine fauna.  Table 5-21 summarises the potential impacts during each project phase. 

 

Project Phase Potential Impact 

Construction 

Loss or degradation of BCH representing marine fauna habitat 

(e.g. breeding and or foraging habitat) due to launchway construction 

Temporary behavioural responses of marine fauna due to noise or light 

spill during construction 

Introduction of non-indigenous marine pests via construction vessels 

Construction and 

Operations 

Temporary behavioural response of marine fauna due to changes in 

marine water quality 

Reduction in abundance of commercial and recreational fishing species 

due to loss of habitat and/or changes in marine water quality 

Operations 

Loss or degradation of BCH representing marine fauna habitat 

(e.g. breeding and/or foraging habitat) during Bundle launch and tow 

Temporary behavioural response of marine fauna due to noise or light 

spill during Bundle launch and tow 

Direct impact (strike or entanglement) during Bundle launch and tow 

Introduction of non-indigenous marine pests via operational vessels 

Loss or alteration of coastal habitat as a result of changes to coastal 

processes or hydrodynamic/hydrological regimes 

Leak or spill of chemicals (including hydrocarbons) associated with 

launch and tow activities, accidental collisions and loss of control of 

pipeline Bundle during launch, laydown, towing, or ship groundings, 

impacting marine fauna health 

Table 5-21: Potential Impacts to Marine Fauna 

5.4.5 Potential Cumulative Impacts 

Several third party projects or proposals (refer Section 2.5.8) have, or have had, potential 

to result in impacts to marine fauna within Exmouth Gulf.  Past direct impacts to marine 

fauna are most likely to have occurred as a result of the Exmouth Gulf Prawn Fishery.  

Low-level (behavioural) impacts could be occurring as a result of recreational and 

commercial vessel operations within Exmouth Gulf (refer Section 2.5.8.7).  Cumulative 

impacts to marine fauna are addressed in Section 5.4.6.11.   

 

5.4.6 Assessment of Impacts 

5.4.6.1 Loss or Degradation of BCH Representing Marine Fauna Habitat 

(e.g. Foraging Habitat) due to Launchway Construction 

Some benthic communities are critical to the long-term viability of marine fauna species 

protected under State or Commonwealth legislation or of particular iconic status or 

commercial importance.  They may either function as recruitment sites, nursery areas, or as 

important feeding areas.   

 

The EPA expects proponents to identify any critical associations between important marine 

fauna and key BCH that are likely to be impacted (EPA 2016d). 

 

Marine turtles are known to occur within Exmouth Gulf, and nest on the beaches of the 

North West Cape and Muiron Islands, with internesting likely to occur adjacent to these 
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nesting sites (Section 5.4.3.3).  The BCH within or adjacent to the launchway footprint is 

not considered to represent important foraging habitat to any marine turtle species.   

 

The Department for Sustainability, Environment, Water, Population and Communities 

(DSEWPaC), during development of the draft Marine Bioregional Plan for the North-west 

Marine Region (DSEWPaC 2011c), identified biologically important areas for four species of 

cetacean in the North-west Marine Region: the Humpback whale, Australian snubfin dolphin, 

Indo-Pacific humpback dolphin and Indo-Pacific bottlenose dolphin.  Such areas are those 

where aggregations of individuals of a species display biologically important behaviours.  

Behaviours that have been used to define biologically important areas are breeding, calving, 

and foraging for each of the three dolphin species.  The areas identified are all well north of 

the Proposal area, ranging from Broome in the south to just short of the Northern Territory 

border in the north (DSEWPaC 2011c).   

 

Exmouth Gulf has been identified as a biologically important area in recognition of its value 

as a resting area for migrating Humpback whales, with very high densities of nursing cows 

with calves during the southern migration (DSEWPAC 2012b).  However, Humpback whales 

do not forage during their southern migration (Lyn Irvine, pers. Comm 2018b) and are not 

dependent upon any BCH. 

 

The Australian humpback dolphin (Sousa sahulensis) (previously named the Indo-Pacific 

humpback dolphin (Sousa chinensis)) shows selection for various types of habitats including 

dredged channels, reefs, seagrass flats, and mangroves (Parra and Cagnazzi 2016).  Around 

the North West Cape, dolphins have been sighted in clear waters over Ningaloo Reef, and in 

turbid waters in Exmouth Gulf and in depths ranging from 1 to 40 m deep (Parra & Cagnazzi 

2016).  It is not expected that the BCH within or adjacent to the launchway footprint 

represents critical habitat to any dolphin species.  Whilst dolphins may feed in the 

launchway area, as described in Section 5.1.3.2, this habitat (and the associated prey 

items) is widely distributed both locally and regionally and loss of the small area of potential 

foraging habitat (Soft sediment (0.2 ha) and Reef with macroalgae (0.3 ha) is considered 

unlikely to adversely impact dolphins. 

 

While Exmouth Gulf has been identified as a biologically important area for foraging and 

nursing by Dugong (DSEWPAC 2012b), Dugong activity is thought to be focused on the east 

coast of the Gulf associated with the shallow seagrass habitat (Oceanwise 2005).  This was 

supported by data collected for the Proposal during aerial surveys between August and 

November 2018 (Attachment 2J).  It is not expected that the BCH within or adjacent to the 

launchway footprint represents critical habitat to Dugong.  Thus no impact to Dugong is 

expected as a result of the potential local impacts to BCH during construction of the 

launchway off Heron Point. 

 

5.4.6.2 Temporary Behavioural Responses of Marine Fauna due to Noise or Light 

Spill during Construction  

Light 

Construction activities will typically occur during daylight hours (12-hour shifts) limiting the 

likelihood of exposure of marine fauna to artificial light disturbance.  A small number of 

artificial light sources, appropriate to the task and compliant with occupational health and 

safety requirements, may be required (for example navigational lighting on a construction 

barge if moored off Heron Point overnight or security lighting at an active construction site).   

 

Construction phase lighting at the launchway has the potential to cause minor behavioural 

impacts to marine fauna.  It is noted that turtle nesting does not occur within Exmouth Gulf, 
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so turtle hatchlings, known to be highly sensitive to artificial light during emergence, will not 

be affected.   

 

Migratory birds are adapted to natural changes associated with the day and night cycle, as 

well as the night-time phase of the moon, to guide feeding patterns and orient flight during 

migration.  The introduction of artificial lighting during nocturnal periods has potential to 

create a constant level of light that can reverse these natural levels and cycles, potentially 

impacting on behaviour.  Additionally, lighting may also increase detection of birds by 

predators (Rogers et al. 2006).  During migratory shorebird surveys in October 2018 and 

January 2019 only five migratory shorebirds, consisting of Bar-tailed Godwit (4) and 

Oriental Plover (1), were recorded roosting at high tide within the Development Envelope.  

High tide roosts of 29 migratory shorebirds (October 2018) and 31 migratory shorebirds 

(January 2019) were recorded approximately 150 m to the south east of the Development 

Envelope and a total of 23 migratory shorebirds (October 2018) and 52 migratory 

shorebirds (January 2019) were recorded foraging at low tide to the south east of the 

Development Envelope (Attachment 2K).  Given the relatively low numbers of migratory 

birds roosting within and adjacent to the Development Envelope, and the presence of 

numerous alternative roosts nearby, a significant impact to migratory birds as a result of 

any temporary construction phase lighting is not expected. 

 

Given construction of the launchway will primarily occur during daylight hours, the amount 

of lighting required will be limited (e.g. for safety or security purposes only).  The 

short-term nature of launchway construction means the need for marine vessels for 

construction will be low, with vessels present for only short durations.  As such, adverse 

impacts on marine fauna from lighting are considered to be insignificant. 

 

Management measures will be put in place to avoid or minimise impacts to marine fauna 

from light during construction (refer Section 5.4.7).  Lighting will take account of measures 

proven to reduce the risk of impact on marine fauna including the use of shrouded or 

directional lighting, motion-sensor or timed lighting and placement of lights to minimise 

offshore light spill.  Construction vessels moored offshore will display the minimum light 

necessary for maritime safety. 

 

Noise 

Potential impacts to marine mammals and reptiles from underwater noise include physical 

injury, a temporary or permanent threshold shift (TTS/PTS), a behavioural response and 

masking and interference.  Behavioural impacts resulting from marine noise may include 

interference in communication, localised deviations in migratory patterns and displacement 

from foraging or resting areas (McCauley et. al. 2000, Weilgart 2007, Tyack 2008). 

 

Noise from vessels and construction equipment during construction of the launchway is 

likely to fall within the sensory bandwidth of marine mammals.  For the majority of low 

frequency cetaceans, such as Humpback whales, behavioural disturbance due to non-pulsed 

noise sources (such as vessel noise) has been found to occur at a received sound pressure 

level (SPL) of 120-160 dB re 1 µPa, with little if any response to levels <120 dB re 1 µPa 

(SPL) (Southall et al. 2007).  Mid-frequency cetaceans, such as dolphins, exhibit varied 

sensitivity to non-pulsed noise, but have been reported to exhibit a response following 

exposure to 90-120 dB re 1 µPa (SPL) (Southall et al. 2007).  The sirenian group, including 

Manatees and Dugong, have been found to exhibit lower sensitivities compared to the 

mid-frequency cetaceans (NOAA 2016).  Little is known about the source levels and 

associated frequencies that cause physical injury to turtles.  Testing has shown change in 

swimming behaviour in Green and Loggerhead turtles at noise levels of 166 to 

175 dB re 1 µPa (SPL), which is understood to be an avoidance response (SVT 2010).   
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Construction activities with potential underwater noise impacts on marine fauna will be 

limited to those associated with launchway construction.  Launchway construction will 

involve minor sediment excavation work, rock armour dumping and the placement of pre-

cast concrete panels.  The barge-based rock armour dumping operation is expected to 

generate the greatest underwater noise due to the vessel operational noise (propellers 

inducing cavitation noise) and the noise from the splash, tumble and grinding of rocks 

during the placement process.   

 

A screening-level assessment of potential underwater noise impacts associated with the 

proposed launchway construction works has been completed to determine the level of risk 

of impacts to marine fauna (SLR 2019).  A conservative (worst case) assumption has been 

made that the barge noise levels could be similar to those of a trailing suction hopper 

dredge (TSHD) with a typical source level (RMS) of 182 dB re 1µPa @ 1m (SLR 2019).  With 

distance from a noise source, sound energy decreases as a result of spreading effects and 

bottom interaction effects (absorption) at lower frequencies or scattering losses at high 

frequencies.  Given the shallow water depths within Exmouth Gulf, strong interaction 

between the sound field and the seabed is expected (SLR 2019).  Thresholds for the onset 

of TTS and PTS, as presented by Southall et al. (2019), were applied to the predicted 

maximum noise levels during launchway construction.  For low frequency cetaceans, such 

as Humpback whales, exposure to barge and rock dumping noise could lead to the onset of 

TTS for individuals remaining within 20 m of construction activities for half an hour (SLR 

2019).  Other hearing groups (high-frequency cetaceans, very high-frequency cetaceans, 

sirenians and marine turtles) are less sensitive and are considered unlikely to experience 

PTS or TTS impacts (SLR 2019).  Behavioural responses in Humpback whales (and other 

marine mammals) could occur within 2.2 km of construction activities, while the risk of 

behavioural impacts in turtles was considered low (SLR 2019).   

 

Given the low sound levels at the source, the rapid attenuation of sound energy in water 

with distance from the source, and the adoption of an exclusion zone around marine 

construction works (refer Table 5-22),  no PTS or TTS impacts to marine fauna from 

underwater noise are expected.  A behavioural response (for example temporary movement 

away from the launchway area) may occur during excavation or rock dumping operations.  

No key foraging habitat is located within 2.2 km of the launchway footprint. 

 

Coastal construction activities have the potential to displace migratory birds using the 

adjacent areas for roosting or foraging.  During migratory shorebird surveys in October 

2018 and January 2019 limited numbers of shorebirds were recorded roosting or foraging 

within, or adjacent to, the Development Envelope (Attachment 2K).  Given the relatively low 

numbers of migratory birds roosting within and adjacent to the Development Envelope, and 

the presence of numerous alternative roosts nearby, a significant impact to migratory birds 

as a result of any construction phase airborne noise is not expected. 

 

Management measures will be put in place to avoid or minimise impacts to marine fauna 

from noise (refer Section 5.4.6.11).   
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5.4.6.3 Temporary Behavioural Response of Marine Fauna due to Changes in 

Marine Water Quality 

Elevated suspended sediment concentrations vary spatially, temporally and vertically in the 

water column (Section 5.3.3).   

 

During launchway construction, elevated suspended sediment concentrations will be limited 

to the immediate vicinity of the launchway footprint.  Surveys have recorded relatively low 

numbers of Humpback whales, dolphins, Dugong, and marine turtles in the vicinity of the 

launchway (Figure 5-21, Figure 5-23, Figure 5-26, and Figure 5-29).  Controls will 

predominantly be focussed on the prevention of broad scale and persistent turbidity plumes 

that could potentially cause impacts to surrounding BCH (refer Section 5.1.6.4).  However, 

these controls will also minimise the likelihood of impact on marine fauna within the local 

area. 

 

Elevated suspended sediment concentrations during Bundle launch and tow will vary, but 

will be transient (short-term) and local (Figure 5-8).  Humpback whales communicate 

predominantly using sound (C. Jenner, pers. comm. 2010, Lyn Irvine pers. comm.  2018b), 

and do not feed during the southern migration, so are not expected to be significantly 

impacted by elevated turbidity.  It is noted that no Bundle launches will occur during the 

peak of the Humpback whale southern migration so minimal numbers would be exposed to 

elevated turbidity associated with a Bundle launch.   

 

Other marine fauna, such as dolphins and marine turtles that occur widely across Exmouth 

Gulf, and Dugong that generally inhabit the margins of Exmouth Gulf, commonly forage in 

turbid inshore areas such as tidal creeks (Section 5.4.3).   

 

Internesting marine turtles are understood to show inactive behaviour (Hays et al. 1999), 

and it has been demonstrated that one behavioural strategy employed by internesting 

marine turtles to optimise energy reserves, is to rest and remain inactive on the seabed 

(Hays et al. 2000, Fossette et al. 2012).  In particular it is suggested that, when resting, 

turtles: 

• Use deeper and slower moving water in order to remain on the seabed for longer 

periods, thus minimising the energy cost of commuting to the surface. 

• Alter their dive behaviour to utilise a specific bathymetric depth that maximises the 

oxygen store, while still attaining near-neutral buoyancy on the seabed (Hays et al. 

2000, Whittock et al. 2014).   

 

Thus they are unlikely to be affected by short-term elevated turbidity during this phase. 

 

Dolphins primarily feed using echo location so would be relatively unaffected by reduced 

underwater visibility, Dugong feed on shallow seagrass which is not present in the vicinity of 

the tow route and marine turtles feed on a range of plant and animal food sources, none of 

which are present in high abundance within the disturbed soft sediment habitat of the 

central Exmouth Gulf (Figure 5-2).  Marine fauna are not expected to be significantly 

impacted.   
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5.4.6.4 Reduction in Commercial and Recreational Fishing Species due to Loss of 

Habitat and/or Changes in Marine Water Quality 

Fish 

A recent study (Wenger et al. 2018) was undertaken to assess the potential vulnerability of 

coastal fish and fisheries to dredging activities on a global scale.  The study included the 

development of threshold reference values for suspended sediment. 

 

Threshold reference values required to protect 99% of species from either physical damage 

or lethal impacts from suspended sediment were relatively similar, ranging from 4 to 

9 mg/L, respectively.  The threshold value necessary to protect 90% of species from minor 

physical damage or moderate behavioural impacts was 26 mg/L, while a threshold value of 

102 mg/L would protect 90% of species from lethal impacts (Wenger et al. 2018).  This 

indicates that a small minority of species included within the study were highly sensitive to 

suspended sediment concentrations below 26 mg/L, compared to the majority that were 

not.  Larvae and juveniles are more vulnerable than adults and will experience lethal 

impacts at lower concentrations and exposure durations.  Exposure of larvae to 

concentrations up to 60 mg/L did not have a lethal impact until after 24 hours (Wenger et 

al. 2018).   

 

Within an environment that regularly experiences elevated suspended sediment 

concentrations, such as Exmouth Gulf, it can be assumed that the majority of species would 

have a degree of tolerance to suspended sediment.  The threshold values determined by 

Wenger et al. (2018) to protect 80% of species from physical damage or lethal impacts 

were 58 mg/L and 274 mg/L respectively.  The area within which potential impacts to fish 

could occur during Bundle launch and tow was modelled against a potential impact 

threshold of ‘average TSS concentration over 24 hours exceeds 60 mg/L’, which is 

considered conservative (worst case) given the resident fish species are exposed to 

naturally elevated TSS concentrations known to regularly occur within Exmouth Gulf (refer 

Section 5.3.3).  Under both flood-tide and ebb-tide launch scenarios; the threshold was not 

exceeded at any time (Attachment 2H).   

 

Given the minor, local, extent of elevated suspended sediment concentrations associated 

with launchway construction (Section 5.1.6.4) and the localised and transient increases in 

suspended sediment concentrations during a Bundle launch and tow, no significant impacts 

on commercial or recreational fish species are expected.  The subtidal launchway structure 

is likely to represent habitat that provides food (once colonised by macroalgae and 

invertebrates) and shelter to fish species, potentially resulting in a local benefit to some fish 

species. 

 

Invertebrates 

The Exmouth Gulf Prawn Fishery targets Banana, Tiger, King, and Endeavour prawns with a 

focus of Tiger, King, and Endeavour prawns (DPIRD 2018).  Information on the life cycles 

and habitat use of Tiger and King prawns is presented in Section 5.4.3.6.  Suspended 

sediment tolerances of cultured prawn species, noted as similar to Banana and Brown tiger 

prawns, were recorded to be in excess of 130 mg/L (Preston et al. 2001).  The Catch and 

Effort Statistics System (CAESS) records from the Exmouth Gulf prawn fishery from 1980 to 

2000 showed that the dominant by-products, in terms of weight and value, were Coral 

prawns, squid and Blue swimmer crabs (Kangas et al. 2006b).  Blue swimmer crabs 

(Portunus armatus) are also targeted within Exmouth Gulf by recreational fishers.   

 

Due to similar life cycles the Dungeness crab, a commercially important species to fisheries 

in North America, has been used as a proxy to Blue swimmer crabs.  For this species 
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exposure of adults to a suspended sediment concentration of 3,500 mg/L for 28 days 

resulted in a 10% mortality, and exposure of juveniles to a concentration of 1,800 mg/L for 

28 days resulted in 5% mortality (Peddicord and McFarland 1976).  There was little 

variation of mortality with increasing suspended sediment concentrations (up to 

18,900 mg/L) over a short duration (eight days) (Peddicord and McFarland 1976).  Given 

the lack of exceedance of the potential impact threshold for fish (60 mg/L, 24 hr average) 

during Bundle launch and tow, no impact to invertebrates is expected. 

 

It is understood that at least one licenced fisher collects specimens of the sponge 

Trikentrion flabelliforme, more commonly referred to as the ‘Spider Sponge’, from the Heron 

Point area (Darren Gebbetis pers comm. 2018).  T. flabelliforme has a recorded depth range 

of 3 m at shallow offshore rock and coral rubble reefs to depths of greater than 80 m in 

offshore waters (Hooper 1991, Fromont 2004, Fromont et al. 2016).  The most noticeable 

characteristic of T. flabelliforme is the infestations of white zoanthids that commonly heavily 

infest these sponges.  This characteristic makes this species particularly popular as an 

aquarium specimen (Darren Gebbetis pers comm. 2018).  T. flabelliforme has been 

recorded in varying abundance along the north west coast of Australia from Shark Bay to 

Darwin.  The most dense recordings have been off the coast of Darwin with > 100 

individuals recorded (Atlas of Living Australia 2018).  T. Flabelliforme has also been 

recorded off the coast of Karratha and near Anketell Point (Fromont 2004; Wilson and 

Fromont 2011, Fromont et al. 2016) (Figure 5-39).  Off Heron Point, T. flabelliforme was 

observed, during towed video surveys undertaken for the Proposal (Attachment 2B, 

Attachment 2C), in inshore areas of low relief reef dominated by macroalgae, in areas of 

moderate turbidity.  All individuals were observed with infestations of white zoanthids.  

Based on the historical records and Learmonth towed video recordings and observations, T. 

flabelliforme appears to be commonly found within shallow soft sediment/low relief reef 

habitat in waters less than 10 m with elevated turbidity.  Based on the current literature 

and towed video data, T. flabelliforme is likely to be present throughout the inner waters of 

Exmouth Gulf where low relief reef with macroalgae is present, however the species may 

also occur in deeper waters (e.g. Ningaloo Marine Park).  While a small proportion of the 

current T. flabelliforme population off Heron Point will be directly impacted by the proposed 

Bundle launch operations, habitat and species records exist in adjacent, non-impact areas, 

and regionally.  The licenced fisher noted that his operations could viably continue if only a 

small proportion of the population was affected (Darren Gebbetis pers comm. 2018). 

 

Given the predicted magnitude and duration of elevated suspended sediment concentrations 

associated with launchway construction (Section 5.1.6.4) and Bundle launch and tow 

(Figure 5-17), no significant adverse impacts on commercial or recreational invertebrate 

species are expected.   
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5.4.6.5 Loss or Degradation of BCH representing Marine Fauna Habitat 

(e.g. Foraging Habitat) during Bundle Launch and Tow 

Some benthic communities are critical to the long-term viability of marine fauna species 

protected under State or Commonwealth legislation or of particular iconic status or 

commercial importance.  They may either function as recruitment sites, nursery areas, or as 

important feeding areas.  The EPA expects proponents to identify any critical associations 

between important marine fauna and key benthic communities and habitats that are likely 

to be impacted (EPA 2016d). 

 

Exmouth Gulf has been identified as a biologically important area in recognition of its value 

as a resting area for migrating Humpback whales, with very high densities of nursing cows 

with calves during the southern migration (DSEWPAC 2012b).  However, Humpback whales 

do not forage during their southern migration (Lyn Irvine, pers. comm. 2018b) and are not 

dependent upon any BCH. 

 

Dolphins show selection for various types of habitats including dredged channels, reefs, 

seagrass flats and mangroves (Parra and Cagnazzi 2016) and were recorded as widespread 

across Exmouth Gulf (Figure 5-23).  It is not expected that the soft sediment habitat within 

and adjacent to the Bundle tow route (Figure 5-2) represents critical habitat to any dolphin 

species. 

 

Dugong generally inhabit the margins of Exmouth Gulf (Figure 5-26) and primarily feed on 

shallow seagrass, which is not present in the vicinity of the tow route (Figure 5-2).  Thus 

impacts to BCH representing important Dugong habitat is not expected.   

 

Marine turtles feed on a range of plant and animal food sources (Section 5.4.3.3), none of 

which are present in high abundance within the disturbed soft sediment habitat of the 

central Exmouth Gulf (Figure 5-2).   

 

Thus no impact to marine fauna is expected as a result of potential local impacts to BCH 

within the Offshore Operations Area.   

 

5.4.6.6 Temporary Behavioural Response of Marine Fauna due to Noise or Light 

Spill during Bundle Launch and Tow 

Light 

Bundle launch activities will occur infrequently (up to three times a year) and will continue 

through day and night shifts.  Artificial light sources appropriate to the task and compliant 

with occupational health and safety requirements will be required during Bundle launch, 

including lighting at the launchway and onboard the tugs and launch support vessels. 

 

Temporary mobile lighting units (directional flood lights) will be used during a Bundle launch 

and will include lighting at the Bundle launchway and along the Bundle track.  Lighting at 

the launchway has the potential to cause minor behavioural impacts to marine fauna.  It is 

noted that turtle nesting does not occur within Exmouth Gulf, so turtle hatchlings, known to 

be highly sensitive to artificial light during emergence, will not be affected.  Migratory birds 

are adapted to natural changes associated with the day and night cycle, as well as the 

night-time phase of the moon, to guide feeding patterns and orient flight during migration.  

Introduction of artificial lighting during nocturnal periods has potential to create a constant 

level of light that can reverse these natural levels and cycles, potentially impacting on 

behaviour.  Additionally, lighting may also increase detection of birds by predators (Rogers 

et al. 2006).   
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During migratory shorebird surveys in October 2018 and January 2019 limited numbers of 

shorebirds were recorded roosting or foraging within, or adjacent to, the Development 

Envelope (Attachment 2K).  Given the relatively low numbers of migratory birds roosting 

within and adjacent to the Development Envelope, and the presence of numerous 

alternative roosts nearby, light spill during Bundle launch and tow is unlikely to affect the 

behaviour of large numbers of migratory birds, as such a significant impact is not expected. 

 

Lighting at the launchway will take account of measures proven to reduce the likelihood of 

impact on marine fauna including the use of shrouded or directional lighting and the 

placement of lights to minimise offshore light spill.  Vessels involved in Bundle tow 

operations will be required, for safety reasons, to have a level of permanent lighting.  This 

will be minimised as much as possible.  Given the short duration and infrequent nature of 

Bundle launch operations, significant impacts to marine fauna are not anticipated. 

 

Noise 

Potential impacts to marine mammals and reptiles from underwater noise include physical 

injury, a temporary or permanent threshold shift (TTS/PTS), a behavioural response and 

masking and interference.  Behavioural impacts resulting from marine noise may include 

interference in communication, localised deviations in migratory patterns and displacement 

from foraging or resting areas (McCauley et al. 2000, Weilgart 2007, Tyack 2008). 

 

For the majority of low frequency cetaceans, such as Humpback whales, behavioural 

disturbance due to non-pulsed noise sources (such as vessel noise) has been found to occur 

at a received level of 120-160 dB re 1 µPa (SPL), with little if any response to levels 

<120dB re 1 µPa (SPL) (Southall et al. 2007).  In Exmouth Gulf, acoustic masking could 

affect mating behaviour or calf fitness (Bejder et al. 2019).  Groups with calves are 

generally more sensitive to vessel traffic than those without calves (Bauer 1993) with 

mother-calf pairs being the most sensitive cohort in the population (Nowacek et al. 2007).  

Humpback whales rely on finite energy reserves whilst in the breeding grounds and mothers 

must maximise energy transfer to their calves, in the form of fat-rich milk, in order to 

support the rapid calf growth required for the long migration down to the Antarctic feeding 

grounds. Any energy that is allocated to cow activity other than lactation could reduce calf 

fitness or growth rates and thus affect their ability to migrate successfully to the feeding 

grounds (Bejder et al. 2019). Additional energy use could also potentially compromise the 

cow’s ability to complete the migration as they cannot replenish their own energy reserves 

until they reach the Antarctic feeding grounds (Attachment 2J).   

 

Mid-frequency cetaceans, such as dolphins, exhibit varied sensitivity to non-pulsed noise, 

but have been reported to exhibit a response following exposure to 90-120 dB re 1 µPa 

(SPL) (Southall et al. 2007).  Dolphins are commonly observed within busy port areas and 

are often observed riding the bow waves of large vessels (C. Jenner, pers. comm. 2010), 

indicating that they are unlikely to be harmed or displaced by the noise levels produced.  

The sirenian group, including Manatees and Dugong, have been found to exhibit lower 

sensitivities compared to the mid-frequency cetaceans (NOAA 2016).  Little is known about 

the source levels and associated frequencies that cause physical injury to turtles.  Testing 

has shown change in swimming behaviour in Green and Loggerhead turtles at noise levels 

of 166 to 175 dB re 1 µPa (SPL), which is understood to be an avoidance response (SVT 

2010).   

 

The operational phase of the Proposal involves the launch and tow of the pipeline Bundle 

using two leading tugs (e.g. anchor handling tugs (AHTs)), a trailing tug and one ROV 

command vessel.  The major noise emissions are expected to be from the cavitation noise 

generated by propellers and thrusters.   
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A screening-level assessment of potential underwater noise impacts associated with a 

Bundle launch has been completed to determine the level of risk of impacts to marine fauna 

(SLR 2019).  The AHTs and command vessel have typical noise source levels (RMS) of 184 

dB re 1µPa @ 1m, with an overall combined source level of 190 dB re 1µPa @ 1m.  The 

assumed overall noise level represents worst case noise emissions, considering only the two 

leading tugs to be undertaking high power operations (the trailing tug and Command vessel 

will be on low power) (SLR 2019).  With distance from a noise source, sound energy 

decreases as a result of spreading effects and bottom interaction effects (absorption) at 

lower frequencies or scattering losses at high frequencies.  Given the shallow water depths 

within Exmouth Gulf strong interaction between the sound field and the seabed is expected.  

Thresholds for the onset of TTS and PTS as presented by Southall et al. (2019) were applied 

to the predicted noise levels.  For a ‘worst case’ scenario which assumes continuous 

operation of the vessels over 24 hours and that the affected marine fauna stay at a fixed 

distance from the source over the entire 24 hour period (i.e. they follow the tow fleet 

northwards during a tow), low frequency cetaceans could experience the onset of PTS within 

70 m of the lead tugs and the onset of TTS within 900 m of the lead tugs (SLR 2019).   

 

A more realistic scenario would be that there is a short period of time when the tow fleet 

passes marine fauna individuals, or faster moving marine fauna individuals pass the tow 

fleet.  Under a scenario when marine fauna are in proximity to the tow fleet for half an hour, 

low frequency cetaceans could experience the onset of PTS within 10 m of the lead tugs and 

the onset of TTS within 70 m of the lead tugs (SLR 2019).  It is unlikely that marine fauna 

individuals would remain within 70 m of the lead tugs for half an hour (or over a distance of 

2 km that would be travelled in that time).  Potential behavioural disturbance to all marine 

mammals groups (including Humpback whales, dolphins and Dugong) could occur at up to 

8 km from the lead tugs (SLR 2019).  The risk of behavioural impacts in turtles was 

considered low (SLR 2019).   

 

The use of Bundle technology is predicted to result in a net reduction in marine traffic in 

Exmouth Gulf (Section 2.4.8.1), and will effectively reduce the volume of commercial vessel 

operations during the southern migration period.  Thus the implementation of the Proposal 

will reduce the frequency of impact to Humpback whales resting or nursing in Exmouth Gulf, 

and help to maintain Exmouth Gulf as suitable resting and nursing habitat.   

 

Resting or milling whales, in particular calving females and calves, are likely to be most at 

risk of vessel noise effects, and may exhibit a behavioural response up to approximately 

8 km from tug operations.  Calving females and calves can also demonstrate a lack of 

adequate avoidance behaviour to approaching vessels (Nowaeck et. al 2004).  For these 

reasons Subsea 7 has committed to not undertaking Bundle launches during the period of 

peak usage of Exmouth Gulf by Humpback whales (refer Section 5.4.7 and the Marine 

Fauna Management Plan in Attachment 3).   

 

During migratory shorebird surveys in October 2018 and January 2019 limited numbers of 

shorebirds were recorded roosting or foraging within, or adjacent to, the Development 

Envelope (Attachment 2K).  Given the relatively low numbers of migratory birds roosting 

within and adjacent to the Development Envelope, and the presence of numerous 

alternative roosts nearby, noise emissions during Bundle launch and tow are unlikely to 

affect the behaviour of large numbers of migratory birds, as such a significant impact is not 

expected. 

 

Given the relatively low sound levels and the short-term nature of Bundle launch activities, 

significant impacts to marine fauna are not expected.   
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5.4.6.7 Direct Impact (Strike or Entanglement) during Bundle Launch and Tow 

The activities of vessels during a Bundle launch present a risk of collision with marine 

mammals, marine reptiles and Whale sharks.  The number of vessels, the abundance of 

fauna moving within or through the area and the timing of launch activities in relation to 

marine fauna, particularly whale migrations will influence the potential frequency of strikes. 

 

Whales 

Whales may be more at risk of vessel strike than dolphins because they are larger, slower 

swimming and typically less agile, with Humpback whales the most frequently impacted 

species.  Several vessel collisions have occurred in the Exmouth area resulting in the death 

of a cetacean (DoEE 2016, 2017o). 

 

Interactions between vessels and whales are most likely to occur during the southern 

migration, as migrating whales enter and rest in Exmouth Gulf.  Resting or milling whales 

are likely most at risk of adverse vessel interaction due to their inability to rapidly alter 

course (Vanderlaan and Taggart 2007) and demonstration of a lack of adequate avoidance 

behaviour to approach vessels (Nowaech et al 2004).  In general, cetacean calves and 

juveniles are reported to have a higher risk of impact possibly due to less frequent and 

shorter dives (Stevick 1999, Szabo and Duffus, 2008).  Laist et al. (2001) has indicated that 

all sizes and types of vessels can hit whales.  The most lethal and severe injuries are caused 

by vessels greater than 80 m in length travelling at speeds of 14 knots or faster (Laist et al. 

2001).   

 

The likelihood of collisions between Humpback whales and vessels associated with Bundle 

launch, outside of the period when whales are milling and resting within Exmouth Gulf, is 

considered very low.  Whales have wide estimated bandwidths (20 Hz to 24 kHz), which 

would allow them to hear approaching vessels, and they are likely to exhibit avoidance 

behaviour.  Elsewhere the risk of impact through vessel collision is mitigated by mandatory 

speed limits (e.g. 10 knot seasonal speed limit off sections of the east coast of N. America 

to protect the North Atlantic Right Whale) (DoEE 2016).  Tugs are less frequently involved 

in collisions with cetaceans than many other types of vessel (DoEE 2016).   
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Figure 5-40: Proportion of Vessel Type Involved in Collisions with Cetaceans in 
Australian Waters (from DoEE 2016) 

The likelihood of collisions between whales and vessels associated with a Bundle launch and 

tow is further reduced, given the low proposed tow speed (≤ 8 knots), low number of 

launches per year (maximum three) and commitment to no Bundle launches during the 

peak period of usage of Exmouth Gulf by Humpback whales. 

 

Dolphins 

Dolphins are commonly observed within busy port areas, and often ride the bow waves of 

large vessels (C. Jenner, pers. comm. 2010), indicating that they are able to detect and 

avoid (or seek out) such vessels.  Impacts are more likely to occur as a result of fast 

moving small recreational vessels and discarded recreational or commercial fishing gear 

(C. Jenner, pers. comm. 2010).  The International Whaling Commission database has 

limited records of vessel strike with dolphins in Australian waters; between 1988 and 2000 

there were three documented incidents involving an Indo-Pacific humpback dolphin, a 

Common bottlenose dolphin and an unidentified dolphin (DoEE 2016).   

 

The likelihood of collisions between dolphins and vessels associated with a Bundle launch is 

considered low, given the low proposed tow speed (≤8 knots), low number of launches per 

year (maximum three) and evidence these species can exhibit avoidance behaviour.   

 

Turtles 

The broad frequency spectrum of vessel noise (Richardson et al. 1995) overlaps the 

relatively low auditory range of turtles (Ketten and Bartol 2006).  The range is 100-500 Hz 

for adult turtles and 100-800 Hz for juveniles (Ridgeway et. al. 1969, Bartol 2007) with 

sensitivity decreasing with age.  Turtles are expected based on previous knowledge to hear 

and avoid vessels.  A study by Hazel et al. (2007) recorded 60% of Green turtles (benthic 

and non-benthic) fleeing from vessels travelling at 2 knots, while only 4% fled from vessels 

travelling at 10 knots, suggesting that vessel speed is a key factor.  Elsewhere the risk of 

impact through vessel collision is mitigated by mandatory speed limits (e.g. ’go slow’ areas 

in Moreton Bay to protect turtles and Dugong (10 knots)) (DoEE 2016).   
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The likelihood of collisions between marine turtles and vessels associated with a Bundle 

launch is considered low, given the low tow speed (≤8 knots), low number of launches per 

year (maximum three), and evidence that these species are likely to exhibit avoidance 

behaviour.   

 

The use of noise or vibration to ‘startle’ and disperse marine turtles away from the path of a 

dredge draghead has been tested.  Controls have included sonic pingers, air cannons, 

draghead chains, bubblers, and electricity (USAE WES 1997).  Chevron Australia’s Gorgon 

Gas Development Jansz Feed Dredging and Spoil Disposal Management and Monitoring Plan 

(DSDMMP) considered the noise generated from the vessels themselves, as well as from the 

draghead chains, to be suitable in disturbing or deterring turtles from the area and reducing 

the likelihood of entrainment (Chevron Australia 2011).  The absence of any marine turtle 

injury or mortality records at Barrow Island indicates that these measures were effective in 

preventing entrainment, particularly when considered alongside the large amount of time 

tracked turtles spent within the active dredge areas (39.5% of overall internesting time) 

and their close proximity to the seabed (and operating TSHD drag head) when diving 

(Whittock et al. 2017).  Thus it is expected that any turtles present in the path of the 

Bundle chains, whether foraging or internesting, would be likely to move away prior to a 

collision.   

 



Learmonth Pipeline Fabrication Facility 

Environmental Review Document 

 

 

 

 
Sept 2019 Page 222 seabed-to-surface 
 

Dugong 

Dugong are killed when struck by boats and propellers while feeding in shallow inshore 

waters, particularly in areas where fast boats are used (Marsh et al. 2002).  The relative 

contribution of vessels of different types to Dugong mortality is not known and is likely to be 

area specific.  The greatest danger of a collision appears to be in narrow channels used by 

boats and Dugongs at low tide (Groom et al. 2004).  Dugongs can become habituated to 

boat traffic, especially traffic concentrated around large seagrass meadows on which they 

feed.  There are anecdotal reports of Dugongs being killed by vessel strike in and adjacent 

to the North-west Marine Region, even though there is little evidence of a substantial impact 

within the region to date (DSEWPAC 2012b). 

 

For Dugong, Hodgson (2004) believes that vessel speed is the primary factor affecting 

collision risk due to ‘the time available to flee being equal to the time the boat takes to 

travel the distance from the flee threshold to the dugong’.  Elsewhere the risk of impact 

through vessel collision is mitigated by mandatory speed limits (e.g. ’go slow’ areas in 

Moreton Bay to protect turtles and Dugong (10 knots)) (DoEE 2016).   

 

The likelihood of collisions between Dugong and vessels associated with a Bundle launch is 

considered low, given this species is not expected to commonly occur within the Offshore 

Operations Area, and, if present during a Bundle launch, individuals are likely to exhibit 

effective avoidance behaviour given the low proposed tow speed (≤ 8 knots). 

 

Whale Shark 

Whale sharks travel to Ningaloo Marine Park between March and July every year, with 

individuals sometimes remaining until early August (DPaW 2013, DoF 2011).  Whale sharks 

have been observed to utilise the north western portion of Ningaloo Marine Park during the 

peak season, moving southwards towards Coral Bay outside of season (Reynolds et al. 

2017, Norman et al. 2017).  Whale sharks have not been recorded in the literature as being 

frequently sighted within Exmouth Gulf.  Whale sharks are likely to occur within the 

Ningaloo Marine Park and in the vicinity of the Surface tow route between March and July.   

 

During migration Whale sharks spend most of their time within the first 15 m of the water 

column.  During foraging activity, Whale sharks spend approximately 25% of the time spent 

at depths of 2 m or less and 40% of their time within the upper water column (15 m or less) 

(DoEE 2016).  This behaviour means that there is potential risk of collision with Bundle tow 

vessels and chains.  Boat strike is recognised by the Approved Conservation Advice for the 

Whale shark as one of the key threats to their recovery (TSSC 2015a), though the risk is 

not well understood and a research priority is to ‘conduct further research into the impacts 

of boat strike on whale sharks to determine the significance of the threat’ (TSSC 2015a).   

 

Responses such as rolling, banking, and diving in response to approaches by divers and 

boats have been recorded.  At Ningaloo Whale sharks may have become wary of ecotourism 

vessels and concerns have been raised about the potential for injury to the sharks from boat 

strikes (Sanzogni et al. 2015).  Whale sharks have been observed to make significantly 

more (approximately double) directional changes when ecotourism vessels were present 

(Raudino et al. 2016). 
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Research into the movement and habitat use of Whale sharks within and adjacent to 

Ningaloo Marine Park, as a part of the Ningaloo Outlook programme, determined that, based 

on a number of tagged sharks:  

• Whale sharks are predominantly present near the sea surface (top 3 m) during 

daylight hours but dive to greater depths (frequently 20 m to 100m, or deeper) 

during the night.   

• Whale sharks can dive at speeds exceeding 0.4 m/s (or 24 m in one minute), though 

the most common dive speeds are between 0.16 m/s and 0.4 m/s during the day 

and between 0.05 m/s and 0.25 m/s during the night. 

The likelihood of collision between a Bundle or tow vessel and a Whale shark is considered 

low, given: 

• Whale sharks predominantly aggregate to the west of North West Cape (Pillans et al. 

2018), though they are also thought to aggregate northeast of the Murion Islands 

(DoEE 2018a) in the vicinity of the tow route (Figure 5-30) and do travel between 

the North West Cape and waters to the north east. 

• Whale sharks are able to swim at relatively high speed and dive rapidly, thus 

allowing them to avoid an approaching vessel or Bundle. 

• Bundle tow speeds will be below 8 knots. 

• An average of two, up to a maximum of three, Bundle launches will occur each year, 

so the likelihood of a Whale shark being present within the Offshore Operation Area 

during a tow is low. 

The risk will be further mitigated by use of a ‘spotter plane’ during Bundle launches 

undertaken between March and July (inclusive) (refer note beneath Table 5-22).   

 

Grey Nurse Shark 

A total of 16 individuals were recorded at the Navy Piers between 2007 and 2012, with ten 

returning over multiple years.  While individual sharks may forage over a wide area, 

including within the Ningaloo Marine Park and the Muiron Islands Marine Management Area 

(Figure 2-11), given the low relief of the BCH recorded within and adjacent to the Bundle 

tow route, they would not be expected to spend significant portions of time within this area. 

 

The likelihood of collisions between Grey nurse shark and vessels associated with a Bundle 

launch is considered low, given that this species is not expected to commonly occur within 

the Offshore Operations Area, and given the low proposed tow speed (≤ 8 knots) and low 

number of launches per year (maximum three). 

 

5.4.6.8 Introduction of Non-indigenous Marine Pests via Construction or 

Operational Vessels 

Most introduced marine species are innocuous, causing no apparent harm to the local 

marine environment or marine ecological communities.  Over 250 species have been 

recorded as introduced into Australian waters, 60 of which are in Western Australia 

(Huisman 2000).  In contrast, introduced marine pests (IMP) are introduced marine species 

that pose a significant risk to environmental values, biodiversity, ecosystem health, human 

health, fisheries, aquaculture, shipping, ports or tourism (DAFF 2009).   

 

Introduced marine pests can cause a variety of adverse effects, which include damaging the 

health of local species or eliminating them; fundamentally changing ecosystems; and 

interrupting industrial operations by clogging piping, fouling structures etc. (Wells et al. 

2009).   
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A variety of vectors are responsible for translocating marine species around the world and 

along coastlines domestically, including shipping, fisheries, mariculture and the aquarium 

trade.  International shipping is generally considered to be responsible for the majority of 

inadvertent IMP introductions.  A variety of shipping-related mechanisms are recognised in 

the potential translocation of IMP including ballast and bilge water discharges, hull fouling 

(also referred to as biofouling), internal seawater systems, and even via immersible 

equipment such as anchors.  Ballast water discharge is considered the greatest contributor 

to the unwanted dispersal of IMP, hence the adoption of Australia’s Mandatory Ballast Water 

Management Requirements (Version 7).  The Australian Ballast Water Management 

Requirements provide guidance on how vessel operators should manage ballast water when 

operating within Australian seas in order to comply with the Biosecurity Act 2015. 

 

In addition, the Commonwealth Government has also recently introduced the ‘Quick 

Domestic Ballast Water (DBW) Risk Assessment Tool’ (DAWR 2018) to assist with managing 

the unwanted spread of introduced IMS around Australia.  This tool provides an indication of 

whether ballast water taken up at a particular Australian port, on a certain date, and 

discharged at a particular Australian port, will be considered Low or High Risk.  Any High 

Risk ballast water must be managed prior to discharge at the intended port.  For Low Risk 

ballast water, an application must be made in the Maritime Arrivals Reporting System 

(MARS) for a risk-based exemption from management. 

 

More recent research has found that more IMP have been introduced to Australia historically 

via vessel biofouling than ballast water, but the Commonwealth Government has yet to 

introduce any mandatory biofouling management requirements.  In lieu of this, DPIRD has 

introduced mandatory management requirements under their Fish Resources Management 

Act 1994, and Fish Resources Management Regulations 1995, in an attempt to protect 

Western Australian waters from the introduction of IMP.  To assist industry manage 

potential risks, DPIRD has developed an on-line decision-support tool called ‘Vessel Check’.  

Vessel Check is an online vessel risk assessment tool designed to help vessel operators 

manage a vessel’s biofouling risk.  Completing a Vessel Check risk assessment helps to 

clarify a vessel’s current risk status and provide possible actions to reduce the risk, if 

necessary.   

 

All these measures have contributed greatly towards reducing the likelihood of unwanted 

IMP being introduced and spread around Australia’s coastline. 

 

Subsea 7 engaged the services of Biofouling Solutions Pty Ltd to conduct a desktop risk 

assessment to assess the probability and consequences of marine pests being introduced to 

Exmouth Gulf as a result of the Proposal (Biofouling Solutions 2018, Attachment 2I).  

Several potential scenarios were investigated.   

 

Construction Phase 

The scenario of a construction barge sourced from WA coastal waters entering Exmouth Gulf 

for the purpose of construction of the launchway was assessed as posing a low risk of 

impact from IMP, but a high risk of impact from pathogens, in the absence of management 

(Attachment 2I).  A nominated management measure, to reduce the risk to low, was the 

adoption of the DAWR ‘Quick Domestic Ballast Water (DBW) Risk Assessment Tool’ (DAWR 

2018). 

 

The risk of a construction barge or launch/tow vessel, sourced from Australian coastal 

waters outside of WA, introducing an IMP via biofouling or ballast water was assessed as 

posing a low risk (Attachment 2I).   
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Operations Phase 

The following scenarios relating to the operational phase of the Proposal were assessed 

(Attachment 2I): 

• One or more Bundle launch and tow vessels are sourced from shallow coastal waters 

within WA. 

• One or more Bundle launch and tow vessels are sourced from shallow coastal waters 

within Australia, but outside WA. 

• One or more Bundle launch and tow vessels are sourced from shallow coastal waters 

outside Australia. 

The risk of a launch/tow vessel, sourced from WA coastal waters, introducing a pathogen via 

ballast water was assessed as posing a high risk in the absence of management.  A 

nominated management measure, to reduce the risk to low, was the adoption of the DAWR 

‘Quick Domestic Ballast Water (DBW) Risk Assessment Tool’ (DAWR 2018).  The risk of a 

launch/tow vessel, sourced from WA coastal waters, introducing an IMP via biofouling was 

assessed as posing a low risk (Attachment 2I).   

 

The risk of a launch/tow vessel, sourced from Australian coastal waters outside of WA, 

introducing a pathogen via ballast water was assessed as posing a high risk in the absence 

of management (Attachment 2I).  A nominated management measure, to reduce the risk to 

low, was the adoption of the DAWR ‘Quick Domestic Ballast Water (DBW) Risk Assessment 

Tool’ (DAWR 2018).   

 

The risk of a launch/tow vessel, sourced from international waters, introducing a pathogen 

via ballast water, or an IMP via ballast water or biofouling, was assessed as posing a high 

risk in the absence of management (Attachment 2I).  Nominated management measures, to 

reduce the risks to low, were the adoption of the DAWR ‘Mandatory Ballast Water 

Management Requirements (Version 7)’ and the DPIRD on-line ‘Vessel Check’ decision 

support tool and the adoption of appropriate biofouling management requirements. 

 

Level of Risk 

It is widely practiced within the oil and gas industry to develop and utilise Biofouling 

Management Plans, to ensure that all vessels utilised on a project meet the requirements 

for operating in Australian waters.  Typically, these plans have a focus on vessels entering 

Australia from international waters, and typically consider the previous voyage history, 

status of anti-fouling application, and the location and extent of operations being performed 

in Australia.  Where necessary, it is common practice for vessel operators to perform hull 

cleaning operations prior to entering Australia to ensure the risk of introducing marine pests 

is minimised and mitigated appropriately.  This general industry practice exceeds what is 

typically performed in other marine industries (such as general shipping and vessel 

tourism), and this contributes to the assessed low risk of introduction of an IMP due to the 

Proposal. 

 

A review of the desktop risk assessment by DPIRD confirmed that the assessment was 

considered satisfactory, and the identified biosecurity measures sufficient, to reduce any 

likelihood of introduction or spread of an IMP to as low as reasonably practicable 

(Attachment 2I).  Further, it was determined, in consultation with DPIRD and the EPA, that 

there was no need for any large-scale baseline survey of the Gulf (Attachment 2I).  The risk 

of the introduction of an IMP due to the Proposal, and a subsequent impact on marine 

fauna, is considered low.   
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5.4.6.9 Loss or Alteration of Coastal Habitat as a Result of Changes to Coastal 

Processes or Hydrodynamic/Hydrological Regimes 

Loss of coastal habitat, such as roosting or foraging habitat for migratory birds, could 

potentially occur as a result of changes to coastal processes leading to altered erosion or 

accretion patterns.   

 

The shoreline at Heron Point adjacent to the launchway was not found to represent key 

foraging or roosting habitat for migratory birds (Figure 5-37, Figure 5-38, and 

Attachment 2K).  Significant changes to the beach profile adjacent to the launchway are not 

expected, with potential changes limited to potential sand accretion to the north of the 

launchway and erosion of small perched beaches to the south (Figure 5-14, Attachment 2E).  

None of the areas potentially affected by sand accretion or erosion overlap with areas 

recorded as migratory bird foraging or roosting habitat (Attachment 2E, Attachment 2K).   

 

Monitoring and mitigation will ensure no significant changes to coastal habitat (Table 5-12), 

and as such no significant impacts to marine fauna are expected.  Biological diversity and 

ecological integrity of marine fauna will be maintained. 

 

5.4.6.10 Leak or Spill of Chemicals (including hydrocarbons) associated with 

Launch and Tow Activities, Accidental Collisions, and Loss of Control of 

Pipeline Bundle during Launch, Laydown, Towing, or Ship Groundings, 

impacting Marine Fauna Health 

A number of measures are proposed to minimise the risk of the loss of control of a Bundle 

during launch and tow (Table 5-8).  With these measures in place, the likelihoodk of such an 

event is considered negligible (in over 80 Bundle launches at Wick no such event has 

occurred). 

 

As described in Section 5.3.6.4, the internal Bundle pipelines are designed for 

high-pressure, high-temperature environments, and therefore have a pipe wall thickness 

and design strength much higher than what is required for the Bundle launch and tow.  The 

carrier pipe is designed to physically protect these internal pipelines, provide an 

environmental barrier, and transfer the loads from the launch and tow from the towheads, 

dissipating these forces along the length of the Bundle. 

 

The likelihood of material damage or loss of containment of the internal pipelines is 

considered to be low, due to the high-pressure design and the regulated control of the 

fabrication process.  The likelihood of material damage or failure of the carrier pipe is also 

considered low.  The Bundle pipeline will contain no hydrocarbons during fabrication, launch 

and tow activities.  The carrier pipe will be charged with nitrogen gas, and this allows the 

Bundle, not including the Bundle chains, to be positively buoyant during the tow.  The 

carrier pipe will contain solid chemical packs, designed to dissolve in the seawater that 

floods the carrier pipe once the Bundle is in the final position offshore.  These chemical 

packs create a non-corrosive environment for the internal pipelines.   

 

As described in Section 2.3.6.2, selection of Bundle transport and installation contents is 

performed in consultation with the field operator and NOPSEMA to confirm compatibility with 

existing infrastructure, and ensure environmental impacts and risks associated with any 

chemicals are managed to a level that is acceptable and ALARP.  

 

To control chemicals selected for use within the Bundle during tow and installation 

operations, Subsea 7 has deemed that chemicals which have an OCNS Hazard Quotient 

corresponding to ratings of Gold, Silver, E or D on the OCNS Ranked List of Notified 

Chemicals, and have no substitution or product warning, do not require further assessment, 
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as they do not represent a significant risk to the environment.  This is in line with the 

chemical selection standards of most offshore field operators.  Should a field operator have 

a more stringent chemical selection process, this will take precedence. 

 

Chemicals not meeting the criteria above (i.e. OCNS Hazard Quotient white, blue, orange, 

purple, A, B, C or have product/substitution warning), or those that are not on the OCNS 

Ranked List of Notified Chemicals, will require further assessment to understand the 

potential environmental impacts of a leak or spill into the marine environment.  This 

assessment will be documented and will include: 

• Assessment of the toxicity and biodegradation of the chemical in the marine 

environment and any other environmental issues or potential risks. 

• Investigation of potential alternatives for the chemical, with preference for options 

that are on the OCNS Ranked List of Notified Chemicals with OCNS Hazard Quotient 

of Gold, Silver, or are Group E or D with no substitution or product warning. 

• Justification of the selected chemical. 

• Further risk reduction measures (i.e. specific controls on the use of the chemical). 

• Determination of whether the environmental risk is ALARP.   

The risk of impact to marine fauna following the exposure to the chemicals present within a 

Bundle is therefore considered to be low. 

 

Diesel will be carried onboard all the vessels associated with a Bundle launch.  Each vessel 

will have a specific response plan to be followed in the event of a leak or spill to minimise 

the potential for an environmental impact.  It is recognised that Exmouth Gulf is widely 

utilised by many vessels of varying types and sizes, as part of oil and gas, shipping, 

tourism, fishing and defence industries, among others.  These vessels are often similar (if 

not the same) in specification to those proposed for Bundle launch operations, and have 

operated largely without causing diesel spills in the area to date.  Due to the limited fuel 

volumes, standard management protocols and response plans, the risk of impact to marine 

fauna following a leak or spill of diesel from a launch vessel is considered to be low. 

 

The Marine Emergency Response Plan (Attachment 3) provides details on the management 

actions and control measures in place to minimise the likelihood of a loss of control of the 

Bundle or support vessel leading to an impact on marine fauna.   

 

5.4.6.11 Potential Cumulative Impacts 

The Exmouth Gulf Prawn Fishery historically resulted in mortality of marine fauna, 

particularly marine turtles, through bycatch.  Current practices in the Exmouth Gulf Prawn 

Fishery have reduced the incidence of marine turtle capture, though injury or behavioural 

responses to a number of marine fauna species may still occur.  Current recreational and 

commercial vessel traffic in Exmouth Gulf poses a risk of direct (e.g. vessel collision) and 

indirect (e.g. underwater noise) impacts to marine fauna.  Currently the soundscape in 

Exmouth Gulf is mainly dominated by biological sounds from wave action, Humpback whales 

and snapping shrimp, with low noise contribution from shipping, boating and other 

anthropogenic activities (Bejder et al. 2019).  Increased development within or adjacent to 

Exmouth Gulf could result in an increase in marine traffic and an increase in anthropogenic 

noise, including within Humpback whale breeding/resting habitat, with the potential for 

increased likelihood of ship strikes and acoustic disturbance (Bejder et al. 2019).  It is noted 

that the use of Bundle technology is predicted to result in a net reduction in marine traffic in 

Exmouth Gulf (Section 2.4.8.1). 
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Any direct or indirect impacts to marine fauna from the Proposal will be limited given the 

lack of impact to important foraging habitat, the low risk of vessel strike due the nominated 

Bundle tow speeds and infrequent nature of tow operations, and the short-term nature and 

local scale of any turbidity effects associated with launchway construction or Bundle launch 

and tow.  Impacts to Humpback whales will be virtually avoided with the adoption of the ‘no 

launch period’ (refer to note below Table 5-22).  The Proposal is therefore not expected to 

cause any significant impacts to marine fauna or marine fauna habitat.  Further, given that 

the use of Bundle technology reduces the extent of marine operations (both in Exmouth Gulf 

and offshore) associated with the development of an offshore gas field (Table 2-5), the 

Proposal is likely to lead to a reduction in indirect impacts to marine fauna associated with 

vessel traffic and associated underwater noise. 

 

Key pressures of potential concern to migratory birds include physical habitat modification, 

light pollution and human presence at sensitive sites (DSEWPaC 2012b).  The greatest 

current threat to migratory birds utilising the western shore of Exmouth Gulf, including the 

Bay of Rest North area (Figure 5-34), is likely to be the uncontrolled usage of the area for 

camping, fishing and touring (recreational vehicles) (Attachment 2E, Attachment 2K).  

Activities associated with the Proposal (launchway construction and Bundle launch) with the 

potential to cause disturbance to migratory birds are short-term, and will occur within an 

area already subject to significant human presence.  Significant additional impacts to 

migratory birds, and significant cumulative impacts, are not expected.   

 

5.4.7 Mitigation, Monitoring, and Predicted Outcome 

The proposed mitigation measures to address potential impacts to marine fauna as a result 

of the Proposal, the predicted outcome, and monitoring (where proposed to verify the 

outcome) are provided in Table 5-22.   

 

The EPA objective ‘to protect marine fauna so that biological diversity and ecological 

integrity are maintained’ will be met. 
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Potential Impact Mitigation Measures Predicted Outcome 

Loss or degradation of 

BCH representing 

marine fauna habitat 

(e.g. foraging habitat) 

due to launchway 

construction 

Measures to avoid: 

• NA 

Measures to minimise: 

• Launchway designed to minimise footprint (including 

extent of rock fill) thus reducing seabed disturbance 

and duration of construction. 

• Use of pre-cast concrete panels will reduce seabed 

disturbance and duration of construction.   

• Construction material to be screened and washed to 

remove ‘fines’ (particles <63 µm in diameter). 

• Silt curtains will be deployed during construction to 

minimise impacts to water quality beyond 50 m from 

the construction area. 

• Suspension of turbidity-generating construction 

activity (refer MCMMP in Attachment 3). 

Measures to rehabilitate: 

• NA 

Habitats within the launchway footprint are 

well represented elsewhere and the predicted 

losses represent a small proportion of the 

habitat present within the Heron Point LAU, as 

follows: 

• Soft sediment – direct loss of 0.2 ha 

(< 0.1%) of mapped habitat, indirect 

impact to 2.0 ha (< 0.1%) of mapped 

habitat. 

• Reef with macroalgae – direct loss of 

0.3 ha (0.1%) of mapped habitat, 

indirect impact to 2.5 ha (0.7%) of 

mapped habitat. 

Construction of the Bundle launchway is 

estimated to take up to six months.  Elevated 

turbidity is expected to be limited to the 

immediate surrounds (<50 m) of the work 

site.  The adjacent habitats are expected to be 

tolerant of short-term pulses in turbidity and 

suspended sediment. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 

 

Monitoring 

Habitat mapping of BCH adjacent to 

launchway within one year of construction 

being completed. 
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Potential Impact Mitigation Measures Predicted Outcome 

Temporary 

behavioural responses 

of marine fauna due 

to noise or light spill 

during construction 

phase 

Measures to avoid: 

• NA 

Measures to minimise: 

• Shrouded or directional lighting as well as 

motion-sensor or timed lighting will be used and 

placed such that the majority of light is focused on 

the working areas and not out to sea.   

• Deployment of silt curtains around active 

construction areas to assist in preventing marine 

fauna from entering these areas. 

• Use of a Marine Fauna Observer (MFO) during marine 

construction activities to ensure no listed marine 

fauna enter within a ‘marine fauna exclusion zone’ of 

50 m surrounding active construction (e.g. placement 

of rock fill, placement of pre-cast slabs).  Works will 

be suspended in the event an animal enters this zone 

during active construction. 

Measures to rehabilitate: 

• NA 

Given the management measures, no 

significant impacts to marine fauna are 

expected. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 

Introduction of 

introduced marine 

pests (IMP) via 

construction vessels 

Measures to avoid: 

• NA 

Measures to minimise: 

• Adoption of the Department of Agriculture and Water 

Resources (DAWR) ‘Quick Domestic Ballast Water 

(DBW) Risk Assessment Tool (DAWR 2018).   

• Adoption of the DPIRD on-line ‘Vessel Check’ decision 

support tool and the adoption of appropriate 

Given the management measures no 

significant impacts to marine fauna are 

expected. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 
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Potential Impact Mitigation Measures Predicted Outcome 

biofouling management requirements. 

Measures to rehabilitate: 

• NA 

Temporary 

behavioural response 

of marine fauna due 

to changes in marine 

water quality 

Measures to avoid: 

• NA 

Measures to minimise: 

• Launchway designed to minimise footprint (including 

extent of rock fill) thus reducing seabed disturbance 

and duration of construction. 

• Use of pre-cast concrete panels will reduce seabed 

disturbance and duration of construction.   

• Construction methods selected to minimise 

disturbance of sediments. 

• Silt curtains will be deployed during construction to 

minimise impacts to water quality beyond 50 m from 

the construction area. 

• A maximum of three launches per year, for a 

duration of nominally two days per launch. 

• No launches during period of peak usage of Exmouth 

Gulf by Humpback whales (see note following this 

table). 

Measures to rehabilitate: 

• Suspension of turbidity-generating construction 

activity in the event a persistent turbidity plume is 

observed beyond the silt curtain(s).   

Construction of the Bundle launchway is 

estimated to take up to 6 months.  Elevated 

turbidity is expected to be limited to the 

immediate surrounds (<50 m) of the work 

site.   

 

Water quality impacts during a Bundle launch 

will be minor, local, and of short duration. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 
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Potential Impact Mitigation Measures Predicted Outcome 

Reduction in 

abundance of 

commercial and 

recreational fishing 

species due to loss of 

habitat and/or 

changes in marine 

water quality 

(construction and 

operations) 

Measures to avoid: 

• NA 

Measures to minimise: 

• Launchway designed to minimise footprint (including 

extent of rock fill) thus reducing seabed disturbance 

and duration of construction. 

• Use of pre-cast concrete panels will reduce seabed 

disturbance and duration of construction.   

• Construction material to be screened and washed to 

remove ‘fines’ (particles <63 µm in diameter). 

• Silt curtains will be deployed as required to minimise 

impacts to water quality beyond 50 m from the 

construction area. 

• Suspension of turbidity-generating construction 

activity (refer MCMMP in Attachment 3). 

• Launch and tow operations will only occur within the 

nominated Offshore Operation Area to minimise 

impacts to nearshore BCH. 

• Bundle remains tethered to ‘Leading Tug’ and 

‘Trailing Tug’ at all times, including within Parking 

area, to ensure minimal lateral movement of Bundle. 

 

Measures to rehabilitate: 

• Maximum of three launches per year to allow soft 

sediment habitats to recover from any superficial 

physical disturbance between launches. 

The local fish and invertebrate species, and 

the habitats they rely on, are expected to be 

tolerant of occasional short-term pulses in 

turbidity and suspended sediment during a 

Bundle launch. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 
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Potential Impact Mitigation Measures Predicted Outcome 

Loss or degradation of 

BCH representing 

marine fauna habitat 

(e.g. foraging habitat) 

during Bundle launch 

and tow 

Measures to avoid: 

• Bundle engineering completed to increase buoyancy 

of towheads. 

• A maximum of three launches per year, for a 

duration of up to two days per launch, is unlikely to 

lead to indirect impacts to BCH. 

Measures to minimise: 

• NA 

Measures to rehabilitate: 

• NA 

During Bundle launch impacts to water quality 

will be short-term and local. 

 

The adjacent habitats are expected to be 

tolerant of occasional short-term pulses in 

turbidity and suspended sediment during a 

Bundle launch, such that no measurable 

impacts will occur. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 

Temporary 

behavioural response 

of marine fauna due 

to noise or light spill 

during Bundle launch 

and tow 

Measures to avoid: 

• No launches during period of peak usage of Exmouth 

Gulf by Humpback whales (see note following this 

table). 

Measures to minimise: 

• Lighting design during Bundle launches will be a 

continuation of lighting management measures 

implemented during fabrication operations and will 

take account of measures proven to reduce the risk 

of impact on marine fauna such as shrouded or 

directional lighting.   

 

Measures to rehabilitate: 

• NA 

Negligible risk of a significant impact from 

underwater noise given the short-term and 

low level nature of underwater noise 

associated with a Bundle launch, and the low 

frequency of launches.   

 

A significant impact from light spill is unlikely 

given the absence of turtle nesting within 

Exmouth Gulf, the short duration and low 

frequency of launches and the measures to 

minimise light spill. 

Direct impact (strike 

or entanglement) 

during Bundle launch 

Measures to avoid: 

• No Bundle launches during period of main Humpback 

whale usage of Exmouth Gulf (see note under this 

Low risk of a significant impact (i.e. direct 

physical interaction) with marine fauna. 
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Potential Impact Mitigation Measures Predicted Outcome 

and tow table). 

• Adherence to the Environment Protection and 

Biodiversity Amendment Regulations 2000, which 

make provision for regulation of the interaction of 

persons with cetaceans within the Australian Whale 

Sanctuary14. 

• Specific training on marine fauna observation and 

avoidance provided to vessel crews. 

• MFO on board lead support vessel and key support 

vessels, to identify marine fauna within 500 m ahead 

of tow, to allow avoidance measures to be 

implemented.  Avoidance measures may include a 

change to the Off bottom tow speed, delay to the 

start of the Surface tow component of a tow or a 

slight change to the tow route (within the 2 km wide 

Surface tow envelope).  Adherence to Marine Fauna 

Management Plan (MFMP). 

• Ability to suspend transit if required to avoid collision. 

• Tow vessels and Bundle launch speeds low during 

launch (≤ 2 knots) and tow (≤ 8 knots). 

• Use of a ‘spotter plane’ during any Bundle launches 

undertaken between March and July to identify 

location of any Whale sharks within Ningaloo Marine 

Park and allow avoidance (see note under this table). 

Measures to minimise: 

• NA 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 

 

Monitoring 

Visual monitoring by MFOs during Bundle 

launch and tow.  Recording of any strikes or 

entanglement.  Any vessel strikes with 

cetaceans will be reported in the National Ship 

Strike Database 

(https://data.marinemammals.gov.au/report/s

hipstrike). 

 
14 The Australian Whale Sanctuary covers Australian waters within 200 nautical miles of the coast of Australia. 

https://data.marinemammals.gov.au/report/shipstrike
https://data.marinemammals.gov.au/report/shipstrike
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Potential Impact Mitigation Measures Predicted Outcome 

Measures to rehabilitate: 

• Any fauna injuries and/or deaths will be reported and 

a register maintained.   

• Injured fauna will be taken to the Exmouth office of 

DBCA, or to Exmouth Wildlife Care Group, for 

assessment/rehabilitation. 

Introduction of 

introduced marine 

pests (IMP)  

Measures to avoid: 

• NA 

Measures to minimise: 

• Adoption of the Department of Agriculture and Water 

Resources (DAWR) ‘Quick Domestic Ballast Water 

(DBW) Risk Assessment Tool (DAWR 2018).   

• Adoption of the DPIRD on-line ‘Vessel Check’ decision 

support tool and the adoption of appropriate 

biofouling management requirements. 

Measures to rehabilitate: 

• NA 

Given the management measures no 

significant impacts to marine fauna are 

expected. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 

Loss or alteration of 

coastal habitat as a 

result of changes to 

coastal processes or 

hydrodynamic/ 

hydrological regimes 

Measures to avoid: 

• NA 

Measures to minimise: 

• Design of launchway to minimise height of structure 

above surrounding beach or seabed. 

Measures to rehabilitate: 

• Management of onshore sediment accretion via 

monitoring and sand bypassing. 

The shoreline at Heron Point adjacent to the 

launchway was not found to represent key 

foraging or roosting habitat.  Significant 

changes to the beach profile adjacent to the 

launchway, leading to a loss of marine fauna 

habitat, are not expected.  Monitoring and 

mitigation will ensure no significant changes to 

coastal habitat. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 
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Potential Impact Mitigation Measures Predicted Outcome 

 

Monitoring 

The following monitoring is proposed: 

• Survey of beach profiles adjacent to 

launchway (annual). 

• Inspections, including photographic 

monitoring of shoreline adjacent to 

launchway (annual). 

• Shoreline mapping (every 3-6 years). 

Leak or spill of 

chemicals (including 

hydrocarbons) 

associated with launch 

and tow activities, 

accidental collisions 

and loss of control of 

pipeline Bundle during 

launch, laydown, 

towing, or ship 

groundings.  

Impacting marine 

fauna health 

Measures to avoid: 

• Bundle fully pressure tested and leak tested prior to 

launch. 

• Ongoing monitoring of Bundle pressures prior to and 

during launch. 

• Weather forecast/seasonal data reviewed to inform 

launch schedule. 

• Weather forecast monitored ahead of launch 

operations and launch window defined. 

• Defined limiting weather criteria. 

• High specification tow vessels used for launch 

operations. 

• System confirmation check completed prior to 

departing Parking area. 

• Secondary system/redundancy design in Bundle 

monitoring system. 

• Tow vessels to be equipped with ‘Dynamic 

Positioning’ (DP) systems, with a suitable level of 

Given the inherent strength of the carrier pipe 

(the outside casing of the Bundle), the lack of 

liquid chemicals within the annulus and the 

control measures to be implemented to 

prevent a loss of control of the Bundle or 

support vessel (refer Marine Emergency 

Response Plan (Attachment 3)), the likelihood 

of a chemical leak or spill leading to an impact 

on marine fauna health is considered 

negligible.   

 

Standard ‘operating over water’ management 

measures will be employed during the 

construction of the launchway to prevent spills 

of chemicals into the marine environment. 

 

Biological diversity and ecological integrity of 

marine fauna will be maintained. 
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Potential Impact Mitigation Measures Predicted Outcome 

system redundancy. 

• Full tow vessel position monitoring system 

verification prior to leaving Bundle Parking area. 

• Secondary tow vessel position keeping system in 

place for passage through Ningaloo Marine Park. 

• Vessel Assurance Suitability Surveys conducted prior 

to commencement of operations. 

• Notice to mariners supporting information issued 

prior to tow to inform local vessels of operations. 

• Guard vessel to monitor/enforce exclusion zones. 

• Each vessel operating in adherence to International 

Regulations for Preventing Collisions at Sea 

(COLREGs). 

• Vessel intervention if required (as described in guard 

vessel procedure for engaging 3rd party vessels). 

• Community engagement and announcements locally. 

• Broadcasting on VHF as required. 

• Visual monitoring of bundle on surface (surface buoys 

and lights). 

• Timing of Surface tow through Ningaloo Marine Park 

chosen to coincide with benign sea, tidal and weather 

conditions. 

• Standard ‘operating over water’ management 

measures will be employed during the construction of 

the launchway. 

Measures to minimise: 

• Bundle carrier pipe does not contain any 
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Potential Impact Mitigation Measures Predicted Outcome 

hydrocarbons. 

• Any chemical to be used within flow lines must have: 

o An OCNS Hazard Quotient rating of Gold, 

Silver, E or D have no substitution or product 

warning; or  

o Further assessment to ensure the 

environmental risk is ALARP.   

Measures to rehabilitate: 

• Each vessel equipped with a vessel specific Shipboard 

Oil Pollution Emergency Plan (SOPEP) or equivalent, 

and will follow response actions to incidental pollution 

in accordance with the vessel’s emergency plan. 

• Thorough clean-up of environment in the event of a 

leak or spill. 

Table 5-22: Proposed Mitigation Measures and Predicted Outcome for Marine Fauna 
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NOTE ON ‘NO LAUNCH’ PERIOD TO MITIGATE RISK TO HUMPBACK WHALES 

Within the original referral supporting document Subsea 7 noted that, to minimise the 

risk of direct interaction between marine fauna and a tow vessel or Bundle during Bundle 

launch/tow, the following mitigation measure would be implemented: 

No bundle launches during period of main Humpback whale usage of Exmouth Gulf 

(nominally mid-September to mid-November).   

It was noted that the timing of this ‘no launch’ period would be accurately determined 

through survey prior to the initial Bundle launch.  Since submission of the original 

referral, aerial surveys have been completed to characterise the current Humpback 

whale usage patterns and period within Exmouth Gulf.  Prior to these surveys the most 

recent data was collected by Curt Jenner in 2004/05. 

During the 2018 surveys (Irvine 2019, Attachment 2K) 1,661 pods, consisting of 2,772 

whales, were recorded.  Humpback whales were first observed within Exmouth Gulf and 

to the north in late July 2019, just prior to the first formal survey (Lyn Irvine pers 

comm. 2018a).  Humpback whale numbers were relatively low (approximately 100) 

during the first half of August before increasing to a maximum of approximately 750 by 

mid-September.  From this peak, numbers rapidly declined to approximately 50 by early 

November.  Based on the rapid decline in numbers through October and into early 

November, all Humpback whales were considered likely to have left Exmouth Gulf by 5 

November 2018.  Thus a total occupancy period of three months was recorded during 

the 2018 southern migration.   

To avoid impacts to Humpback whales during their southern migration, Subsea 7 

commits to a 12 week ‘no launch’ period, which will be in force for the months of August, 

September and October each year.  This period was defined with reference to: 

• The occurrence of young calves, the most sensitive life stage (likely born off the 

North West Cape), within Exmouth Gulf during the initial survey on 8 August 

2018. 

• The high abundance of Humpback whales between late August and mid-October 

2018. 

• The rapid decline in Humpback whales numbers, including calf numbers, through 

October. 

• The lack of young calves during the last survey on 2 November 2018.   
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NOTE ON ‘SPOTTER PLANE’ TO MITIGATE RISK TO WHALE SHARKS 

Research into the movement and habitat use of Whale sharks within and adjacent to 

Ningaloo Marine Park, as a part of the Ningaloo Outlook programme, determined that, 

based on a number of tagged sharks:  

• Whale sharks are predominantly present near the sea surface (top 3 m) during 

daylight hours but dive to greater depths (frequently 20 m to 100m, or deeper) 

during the night.   

• Whale sharks can dive at speeds exceeding 0.4 m/s (or 24 m in one minute), 

though the most common dive speeds are between 0.16 m/s and 0.4 m/s during 

the day and between 0.05 m/s and 0.25 m/s during the night. 

The risk of collision between a Bundle or tow vessel and a Whale shark is considered low, 

given: 

• Whale sharks predominantly aggregate to the west of North West Cape (Pillans et 

al. 2018) but do travel between the North West Cape and waters to the 

north east. 

• Whale sharks are able to swim at relatively high speed and dive rapidly, thus 

allowing them to avoid an approaching vessel or Bundle. 

• Bundle tow speeds will fall below 8 knots. 

• An average of two, up to a maximum of three, Bundle launches will occur each 

year, so the likelihood of a Whale shark being present within the Offshore 

Operation Area during a tow is low. 

Notwithstanding the above, Subsea 7 understands the local social significance of the 

Whale shark, and proposes to further reduce the risk of a collision through the use a 

‘Spotter Plane’ during Bundle launches between the beginning of March and the end of 

July each year.  The objectives of the ‘Spotter Plane’ are to: 

• Survey the tow route (between the southern boundary of Ningaloo Marine Park 

out to a distance of approximately 20 km off the North West Cape) prior to the 

Surface tow component of the tow.   

• Record and report to the command vessel any Whale sharks (or other marine 

megafauna) present in the vicinity of the tow route and report their position and 

heading. 

• In the event of one of more Whale sharks being present within or adjacent to the 

tow route, maintain a visual as the tow proceeds and provide advice to the 

command vessel to allow avoidance measures to be implemented.  Such 

measures may include a delay to the start of the Surface tow component of a tow 

or a slight change to the tow route, within the 2 km wide Offshore Operations 

Area (Surface tow), to maximise the temporal and/or spatial separation between 

Bundle tow vessels and Whale shark(s).   
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5.5 KEY ENVIRONMENTAL FACTOR 5 – FLORA AND VEGETATION 

 

5.5.1 EPA Objective 

To protect flora and vegetation so that biological diversity and ecological integrity are 

maintained. 

 

5.5.2 Policy and Guidance 

Subsea 7 has taken into consideration relevant policy and guidance in the design of the 

Proposal, the completion of the environmental impact assessment and through the 

development of this ERD. 

 

A summary of the policy and guidance relevant to Flora and Vegetation, and how Subsea 7 

has considered these, is presented in Table 5-23. 

 

Policy/Guidance Consideration for Proposal 

Statement of Environmental Principles, Factors 

and Objectives (EPA 2016c, 2018c) 

Referred to in the identification and 

assessment of Preliminary Key 

Environmental Factors. 

Environmental Factor Guideline – Flora and 

Vegetation (EPA 2016j) 

Referred to in the assessment of potential 

impacts as a result of the Proposal 

Technical Guidance – Flora and vegetation 

surveys for environmental impact assessment 

(EPA 2016k) 

Referred to in the survey design 

WA Environmental Offsets Policy (Government 

of Western Australia 2011) 

These policies were considered as part of 

the determination of the need for offsets.   

WA Environmental Offsets Guidelines 

(Government of Western Australia 2014) 

Environment Protection and Biodiversity 

Conservation Act 1999 Environmental Offsets 

Policy (DSEWPAC 2012a) 

Table 5-23: Policy and Guidance Relevant to Flora and Vegetation 

5.5.3 Receiving Environment 

The Interim Biogeographic Regionalisation of Australia (IBRA7) divides Australia into 89 

bioregions based on major biological and geographical/geological attributes.  These 

bioregions are subdivided into 419 subregions, as part of a refinement of the IBRA 

framework (DoEE 2016).  The Development Envelope is located in the Cape Range 

subregion of the Carnarvon Bioregion.  The Carnarvon bioregion is composed of quaternary 

alluvial, aeolian, and marine sediments overlying Cretaceous strata.  It is characterised by a 

mosaic of saline alluvial plains with samphire and saltbush low shrublands, Bowgada low 

woodland on sandy ridges and plains, Snakewood scrub on clay flats, and tree to shrub 

steppe over hummock grasslands on and between red sand dune fields.  Limestone strata 

with Acacia stuartii or A. bivenosa shrubland outcrop in the north, where extensive tidal 

flats in sheltered embayment support Mangal (Kendrick and Mau 2002). 
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Land systems of the Western Australian rangelands have been mapped and described by 

the Department of Agriculture and Food WA (DAFWA), providing comprehensive descriptions 

and maps of the biophysical resources of the region, together with an evaluation of the 

condition of the soils and vegetation throughout.  Two land systems occur within the 

Proposal area, the Cardabia and Littoral systems (Attachment 2L): 

• Cardabia System: Undulating sandy plains with linear dunes, minor limestone plains 

and low rises, supporting mainly soft spinifex hummock grasslands with scattered 

acacias and other shrubs. 

• Littoral System: Bare coastal mudflats (unvegetated), samphire flats, sand islands, 

coastal dunes and beaches, supporting samphire low shrublands, sparse Acacia 

shrublands, and mangrove forests. 

Mapping of Pre-European vegetation within Western Australia was completed on a broad 

scale (1:1,000,000) by Beard (1975) and later re-assessed by Shepherd et al. (2001) with 

some larger vegetation units divided into smaller units.  Two broad vegetation types were 

identified and mapped over the Proposal area: 

• Cape Range 117: Grass-steppe – Hummock grassland Triodia spp. (87.8% of 

Pre-European extent in Cape Range subregion remaining). 

• Coastal Dunes 662 – Hummock grassland; shrub steppe; mixed Acacia scrub and 

dwarf scrub with soft spinifex and Triodia basedowii (99.6% of Pre-European extent 

in Cape Range subregion remaining) (Attachment 2L). 

A limited number of terrestrial flora and vegetation studies have previously been 

undertaken within the region, as outlined in Table 5-24.  Subsea 7 has augmented the 

existing information by commissioning additional, Proposal-specific studies, to ensure an 

appropriate level of information is available to support completion of the environmental 

impact assessment and development of environmental management plans. 

 

The Proposal-specific studies, as listed in Table 5-24, were undertaken by various technical 

specialists, and are included in full within Attachment 2.  They are also referred to, as 

appropriate, in the discussion on the assessment of potential impacts and proposed 

management measures. 

 

Survey Date Researcher/Consultant Study Description/Title 

Regional Studies 

1993 Keighery and Gibson 

Survey of the limestone hills, ranges and 

calcarenite outcrops extending north from Lake 

MacLeod to Vlaming Head 

2010 
Department of Environment 

and Conservation (DEC) 

Priority flora survey in the Cape Range National 

Park 

2015 360 Environmental  
Level 1 Flora and Vegetation Assessment on 

Truscott Crescent, Exmouth. 

2018 360 Environmental  
Level 2 Flora and Vegetation Assessment within 

Shark Bay and the Exmouth- Minilya Road area 

Proposal-specific Studies 

2017 360 Environmental  

Detailed flora and vegetation field surveys (May 

and September) of the entire Development 

Envelope and vegetation habitat and condition 

mapping 

2017 360 Environmental  

Detailed Flora and Vegetation Survey for 

additional quadrat surveys, within and adjacent 

to the Development Envelope 
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Survey Date Researcher/Consultant Study Description/Title 

2018 360 Environmental  
Targeted Flora survey for priority flora within 

and adjacent to the Development Envelope 

Table 5-24: Overview of Local and Regional Flora and Vegetation Studies 

The flora of the Cape Range peninsula has not been extensively surveyed, with limited 

regional surveys undertaken, particularly within the Learmonth area.  Surveys conducted by 

Keighery and Gibson (1993), DEC (2009) and 360 Environmental (2015, 2018b) have 

provided a regional context of the flora and vegetation in the Cape Range peninsula. 

 

The Keighery and Gibson 1993 regional survey identified five distinctive community types 

throughout the Cape Range peninsula region, extending north from Lake MacLeod to 

Vlamingh Head, as follows: 

• Low heaths dominated by Grevillea variifolia, Melaleuca cardiophylla or Acacia 

tetragonophylla over Triodia sp.  

• Red Quaternary sands over limestone, with shrubland dominated by Banksia ashbyii, 

Hibbertia spicata and Hakea stenophylla.   

• Tertiary limestones of the Gnargoo and Giralia Ranges, dominated by Acacia startii, 

A. victoriae or A. tetragonophylla.   

• Tertiary limestones of the Cape Range consisting of shrublands dominated by Acacia 

tetragonophylla, A. bivenosa, Grevillea variifolia subsp. variijolia, G. calcicola, and 

Melaleuca cardiophylla.  The terraces north of Yardie Creek were dominated by 

Ipomoea yardiensis, Triodia wiseana or T. pungens hummock grasses.   

• Younger limestones of the western coastal plain and the Rough Range, which is 

generally dominated by Melaleuca cardiophylla and/or Hibbertia spicata low heaths 

over Triodia spp.  Occasionally they are dominated by Acacia low heaths.   

Three flora and vegetation surveys (two detailed and one targeted) have been undertaken 

for the Proposal between 2017 and 2018 (Table 5-24).  Follow-up surveys were completed 

in September 2017 and August 2018 for the revised Development Envelope and for targeted 

conservation significant flora species surveys.  The flora and vegetation surveys were 

undertaken with reference to Technical Guidance – Flora and Vegetation surveys for 

environmental impact assessment (EPA 2016k).  The Detailed flora and vegetation survey 

area was approximately 540 ha and the Targeted Flora survey area was approximately 

793 ha.  Inside the two survey areas is the Development Envelope (470 ha). 

 

Project specific surveys identified 126 flora species, representative of 87 genera and 32 

families within the survey area.  The taxa recorded within the survey area included: 

• Fabaceae (24 taxa). 

• Chenopodiaceae (10 taxa). 

• Poaceae (10 taxa). 

Surveys identified Acacia spp. as the most frequently occurring genus. 

 

5.5.3.1 Vegetation Communities 

Ten vegetation communities were defined and mapped within the Development Envelope 

(360 Environmental 2018a) as shown in Table 5-25 and Figure 5-41.  In addition to the 10 

vegetation communities, 7.8 ha of disturbed area/existing tracks were mapped.  Three 
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Acacia shrubland vegetation communities (AbTe, AgTe, and AsSs) accounted for 

approximately 77% of the survey area and 75% of the Development Envelope. 

 

Vegetation 

Code 

Description Total 

Mapped (ha) 

Development 

Envelope (ha) 

AgTe 
Acacia gregorii low open shrubland over 

Triodia epactia closed grassland 

209.8 180.2 

AsTe 

Acacia sclerosperma subsp. sclerosperma 

shrubland over Triodia epactia hummock 

grassland 

43.3 30.7 

McTe 
Melaleuca cardiophylla low shrubland over 

Triodia epactia hummock grassland 

18.7 18.4 

AbTe 
Acacia bivenosa open shrubland over 

Triodia epactia hummock grassland 

84.9 81.1 

SoTe 
Stemodia sp. Onslow low open shrubland 

over Triodia epactia hummock grassland 

5.8 5.0 

AbAc 

Acacia bivenosa and Acacia coriacea open 

shrubland over Spinifex longifolius and 

Triodia epactia open grasssland 

4.4 1.6 

AcAt 

Acacia coriacea and Acacia 

tetragonophylla open shrubland over 

Triodia epactia hummock grassland 

21.1 13.9 

AsSs 

Acacia stellaticeps and Scaevola 

sericophylla open shrubland over Triodia 

epactia hummock grassland 

122.4 90.1 

AcCl 

Acacia coriaecea and Cullen sp. shrubland 

over Sida rohlenae subsp. rohlenae low 

shrubland over Triodia epactia 

7.3 7.3 

TiFp 
Tecticornia spp. and Frankenia pauciflora 

low shrubland on saline flat 

13.8 13.5 

CD Completely Degraded/Track 7.8 7.7 

Other 

Beach (unvegetated, considered under 

fauna habitat), access tracks and borefield 

(cleared), offshore area within launchway 

envelope (considered under BCH) 

0 20.5 

Total Area 539.2 470 

Table 5-25: Proposal Area Vegetation Communities 

Statistical analysis of the 10 identified vegetation communities indicated that there was up 

to 90% similarity of flora species identified between all surveyed quadrats due to the mosaic 

nature of the landscape (360 Environmental 2018a).  These groupings helped confirm field 

identification of vegetation types, and the similarity between quadrats within, and outside 

of, the Development Envelope. 

 

The majority of vegetation within the Development Envelope comprises of Acacia shrubland 

vegetation communities AgTe (38%), AsSs (19%), and AbTe (17%).  These vegetation 

communities are characterised by Acacia gregorii, Acacia stellaticeps, Acacia bivenosa, and 

Scaevola sericophylla low open shrubland over Triodia epactia open/closed grassland, and 

are considered typical in the Carnarvon bioregion (Keighery and Gibson 1993).   
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All vegetation types mapped during the surveys for the Proposal are considered typical in 

the Carnarvon bioregion (Keighery and Gibson 1993).  No vegetation associated with 

groundwater dependent ecosystems (GDEs) was recorded within the survey area (360 

Environmental 2018a).  There are no Threatened Ecological Communities (TECs) or Priority 

Ecological Communities (PECs) within 10 km of the Development Envelope.   

 

5.5.3.2 Conservation Significant Flora 

No flora designated as Critically Endangered (CR) under the Biodiversity and Conservation 

Act 2016 (BC Act) or EPBC Act were recorded within the survey area (360 Environmental 

2018a, Attachment 2L). 

 

A targeted survey for Priority species undertaken by the Department of Environment and 

Conservation (DEC 2010a) identified five Priority listed species in the Cape Range National 

Park; Brachychiton obtusilobus (Priority 4), Grevillea calcicola (Priority 3), Eremophila 

forrestii subsp. capensis (Priority 3), Corchorus congener (Priority 3), and Tinospora 

esiangkara (Priority 2).  The majority of the Priority listed taxa identified are associated with 

limestone, red sands or rocky soils that are present on the west side of the Cape or on the 

Cape Range.  As none of these specific habitats occur in the Development Envelope, the 

majority of the Priority taxa were considered unlikely to occur (360 Environmental 2018a). 

 

One Priority species was recorded in the survey area, Corchorus congener (P3).  Corchorus 

congener is a spreading shrub endemic to the Cape Range peninsula, with a preferred 

habitat of red sand or sandy loam with limestone on sand dunes and plains (WAH 2018).  

C. congener was found to be locally common both within and outside the survey area, 

occurring readily along tracks and road sides.  Regional locations were also surveyed 

outside of the Development Envelope during the targeted survey to gather population 

details in a regional context (360 Environmental 2018a).   

 

5.5.3.3 Flora of Interest 

Calytrix sp. was recorded on a rocky hilltop near the northern end of the survey area 

(outside of the Development Envelope).  Additional targeted searches for the species were 

undertaken, however none were found.  It is considered unlikely that Calytrix sp. occurs 

within the Development Envelope (360 Environmental 2018a). 

 

A total of 13 species records were considered to be an extension of their known range as 

follows: 

• Calandrinia ? polyandra. 

• Chenopodium murale. 

• Clerodendrum tomentosum var. lanceolatum. 

• Corynotheca micrantha. 

• Cucumis variabilis. 

• Cyperus bulbosus. 

• Hibiscus sturtii var. platychlamys. 

• Indigofera chamaeclada subsp. pubens. 

• Indigofera trita. 

• Lotus australis. 

• Maireana lanosa. 
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• Pimelea ammocharis. 

• Tephrosia uniovulata. 

All are likely to be common throughout the region and not of conservation significance 

(Attachment 2L).  The range extensions are considered likely to be associated with the low 

level of survey in the Exmouth area.  Specimens recorded and collected within the survey 

area have been vouchered at the WA Herbarium. 

 

5.5.3.4 Vegetation condition 

The vegetation condition of the survey area ranged from Very Good to Completely 

Degraded, with the majority (83%) of the area considered Very Good (360 Environmental 

2018a).   

 

5.5.3.5 Environmentally Sensitive Areas (ESAs) 

The Cape Range National Park occurs approximately 4 km to the west of the Development 

Envelope.  The Development Envelope intersects the Cape Range Subterranean Waterways 

which is designated as an ESA (Figure 2-12).  This ESA is related to the underground 

aquifer system that has been identified in the Directory of Important Wetlands in Australia 

and is not related to flora and vegetation values.   

 

5.5.3.6 Introduced Flora 

Eight introduced species were recorded within the survey area, representing approximately 

6% of the total taxa, and included: 

• Aeva javanica. 

• Bidens subalternans var. simulans. 

• Cenchrus ciliaris. 

• Chenopodium murale. 

• Solanum nigrum. 

• Sonchus oleraceus. 

• Sisymbrium orientale. 

• Vachellia farnesiana. 

Cenchrus ciliaris (Buffel Grass) is a widespread weed, widely planted in pastoral regions as a 

pasture grass.  It has become common along roadsides, creeklines, river edges and most 

vegetation types from Shark Bay to the Pilbara and adjacent desert. 

 

No listed Declared Pests or Weeds of National Significance (WoNS) under the Biodiversity 

and Agriculture Management Act 2007 (BAM Act) were recorded during the surveys 

undertaken for the Proposal. 
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5.5.4 Potential Impacts 

Construction and operation of the Proposal has potential to directly and indirectly impact 

flora and vegetation.  Table 5-26 summarises the potential impacts during each project 

phase. 

 

Project Phase Potential Impact 

Construction Direct loss of native vegetation and significant flora species during 

clearing for onshore infrastructure 

Indirect loss or degradation of native vegetation and significant flora 

species due to dust emissions 

Indirect loss or degradation of native vegetation and significant flora 

due to introduction or spread of weeds 

Fragmentation of native vegetation and significant flora species during 

clearing for onshore infrastructure 

Operations Indirect loss or degradation of native vegetation and significant flora 

due to changes in surface water flows or quality 

Indirect loss or degradation of native vegetation and significant flora 

due to changes in groundwater flows or quality 

Loss or degradation of native vegetation and significant flora due to 

leak or spill of chemicals (including hydrocarbons)  

Table 5-26: Potential Impacts to Flora and Vegetation 

5.5.5 Potential Cumulative Impacts 

Several third party projects (refer Section 2.5.8) have resulted in impacts to flora and 

vegetation adjacent to Exmouth Gulf.  Only the Cape Seafarms project, now abandoned, 

has resulted in impacts to flora and vegetation at Heron Point. 

 

Other future projects with potential to impact flora and vegetation include the proposed 

clearing of up to 499 ha for gravel extraction (clearing permit CPS 7532/1 granted to Main 

Roads Western Australia) and an application by Horizon Power to clear up to 42 ha of native 

vegetation for a rebuild of a high voltage power line (clearing permit CPS 8067/1 currently 

under assessment).  No impacts at Heron Point are likely.  Potential cumulative impacts are 

discussed in Section 5.5.6.8. 
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5.5.6 Assessment of Impacts 

5.5.6.1 Direct Loss of Native Vegetation during Clearing for Onshore 

Infrastructure 

Up to 176 ha of native vegetation will be cleared for the Proposal.  A total of 56 ha are 

required for infrastructure (site offices, staff facilities, messing facilities, storage area and 

car park, Bundle tracks (2), launchway facilities area, access roads, spray field, drainage 

sumps, hydro testing water pond, and groundwater production bores and supply pipeline) 

(Figure 5-42).   

 

Up to an additional 120 ha of clearing relates to clearing required for drains, internal tracks, 

fences, firebreaks and construction areas.  To allow for the comprehensive assessment of 

impacts associated with the clearing of native vegetation, indicative areas of potential 

disturbance for these purposes have been mapped as ‘Miscellaneous disturbance’ 

(Figure 5-42) and included in the impact calculations (Table 5-27). 

 

Vegetation 

Code 

Description Total 

Mapped 

(ha) 

Clearing Area 

(ha) 

Impact 

(%) 

AgTe 

Acacia gregorii low open 

shrubland over Trioida epactia 

closed grassland 

209.8 64.9 31 

AsTe 

Acacia sclerosperma 

subsp. sclerosperma shrubland 

over Triodia epactia hummock 

grassland 

43.3 10.8 25 

McTe 

Melaleuca cardiophylla low 

shrubland over Triodia epactia 

hummock grassland 

18.7 4.9 26 

AbTe 

Acacia bivenosa open 

shrubland over Triodia epactia 

hummock grassland 

84.9 38.2 45 

SoTe 

Stemodia sp. Onslow low open 

shrubland over Triodia epactia 

hummock grassland 

5.8 2.5 42 

AbAc 

Acacia bivenosa and Acacia 

coriacea open shrubland over 

Spinifex longifolius and Triodia 

epactia open grasssland 

4.4 0.3 8 

AcAt 

Acacia coriacea and Acacia 

tetragonophylla open 

shrubland over Triodia epactia 

hummock grassland 

21.1 3.9 18 

AsSs 

Acacia stellaticeps and 

Scaevola sericophylla open 

shrubland over Triodia epactia 

hummock grassland 

122.4 33.7 27 

AcCl 

Acacia coriaecea and Cullen 

sp. shrubland over Sida 

rohlenae subsp. rohlenae low 

shrubland over Triodia epactia 

7.3 1.9 26 
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Vegetation 

Code 

Description Total 

Mapped 

(ha) 

Clearing Area 

(ha) 

Impact 

(%) 

TiFp 

Tecticornia spp. and Frankenia 

pauciflora low shrubland on 

saline flat 

13.8 7.6 55 

CD 
Completely Degraded/Track 

7.8 5.0 63 

Other 

Beach (unvegetated, 

considered under fauna 

habitat), access tracks and 

borefield (cleared), offshore 

area within launchway 

envelope (considered under 

BCH) 

0 2.3 0 

Total 539.3 176 - 

Table 5-27: Proposed Vegetation Community Disturbance Within the Development 

Footprint 

The majority of clearing will occur in vegetation communities AbTe (loss of 38.2 ha or 45% 

of the total mapped area), AgTe (loss of 64.9 ha or 31% of the total mapped area), AsSs 

(loss of 33.7 ha or 27% of the total mapped area), and AsTe (loss of 10.8 ha or 25% of the 

total mapped area) (Table 5-27).   

 

It is noted that the survey area was only marginally larger than the Development Envelope.  

A large proportion of the pre-European extents of the broad vegetation types within the 

region (Shepherd et al. 2001) remain: 

• Cape Range 117 (Grass steppe – Hummock grassland Triodia spp.) remains at 

87.8%. 

• Coastal Dunes 662 (Hummock grassland; shrub steppe; mixed Acacia scrub and 

dwarf scrub with soft spinifex and Triodia basedowii) remains at 99.6%. 

The Development footprint will utilise cleared and degraded areas where possible.   

 

One Priority flora species, Corchorus congener, (Priority 3) has been recorded as abundant 

within the Development Envelope and across the wider regional area (Figure 5-43).  During 

the targeted flora surveys, 1,200 locations of C. congener and approximately 2,400 

individual plants were recorded (Figure 5-43). It is estimated that out of 2,400 plants 

approximately 400 (16.6%) will be removed. 

 

A total of 793 ha of C. congener habitat was recorded during the targeted flora survey, of 

which 470 ha (59% of total targeted mapped area) are within the Development Envelope 

and 176 ha (22%) are proposed to be cleared. 

 

It is noted that 1,200 specimens of C. congener were recorded (i.e. georeferenced using a 

handheld GPS), however the species was observed extensively outside of the Development 

Envelope and it was not feasible to record each individual at a a regional scale due to the 

vast numbers present.  The potential impact numbers (16.6% and 22%) are highly 

conservative (worst case) and expected to be far less due to the abundance of the species 

across the region.  It was also noted during the surveys that C. congener appeared to be a 

disturbance species, occurring readily along tracks and roadsides.   
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Additionally, DBCA database search results identified an additional nine confirmed records of 

the species within a 50 km radius of the Development Envelope.  The majority of these 

locations are in the DBCA protected nature reserve of Cape Range National Park. 
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5.5.6.2 Indirect Loss or Degradation of Native Vegetation due to dust emissions 

Accumulation of dust particulates on leaf surfaces can potentially occur as a result of 

exposure to dust, resulting in a reduced ability for plants to photosynthesise and transpire, 

potentially causing a decline in health and eventual plant death.  Dust is likely to be 

generated during construction as a result of clearing.  To limit the generation of dust, water 

carts will be used during construction.   

 

Impacts from dust generation are likely to be limited to within 50 m of the generation point 

and are likely to be short-term during the land clearing process.  Potential short-term 

impacts during construction are considered unlikely to significantly affect vegetation 

condition or result in loss of vegetation.  If loss of vegetation was to occur, given the 

vegetation communities are well represented locally and regionally, this is unlikely to result 

in an adverse impact on the biological diversity and ecological integrity of these 

communities. 

 

There are no listed Threatened species or communities located within the Development 

Envelope or immediate surrounding area.  The Priority species C. congener (Priority 3) is 

located throughout the Development Envelope (Attachment 2L), and is widespread 

throughout the Learmonth area.  Short-term dust deposition on individual plants is 

considered unlikely to result in degradation of plant community health or result in loss of 

the species on a local or regional basis.  It is noted that this species was frequently recorded 

adjacent to existing tracks and is therefore expected to be tolerant of dust associated with 

vehicle traffic (Attachment 2L). 

 

Appropriate mitigation measures to address potential impacts are presented in Table 5-29. 

 

5.5.6.3 Indirect Loss or Degradation of Native Vegetation due to Introduction or 

Spread of Weeds 

Of the eight weed species identified within the Development Envelope, Kapok bush (Aerva 

javanica), Buffel grass (Cenchrus ciliaris), and Mimosa bush (Vachellia farnesiana) are 

widespread through the region.  Kapok bush and Buffel grass have been introduced widely 

within pastoral regions as a pasture grass from Shark Bay to the Kimberley. 

 

Weeds have the potential to outcompete and displace native vegetation if introduced or 

conditions are altered to favour their growth.  Additionally, weeds can displace palatable 

feed for stock, reducing carrying capacity of pastoral areas (DoEE 2018b). 

 

Weeds may be spread and/or introduced by poor hygiene practices on vehicles and 

equipment, resulting in soil and weed vegetative material or seeds being transported around 

site, or into or offsite (Section 2.3.3).   

 

Given the existing presence of weeds across the area, and the plans to use locally-sourced 

construction equipment, it is unlikely that project activities will result in an introduction of 

new weed species.  The spread or proliferation of weeds during construction will be 

managed through the management measures nominated in Table 5-29.   

 

5.5.6.4 Fragmentation of Native Vegetation during Clearing for Onshore 

infrastructure 

Implementation of the Proposal will result in disturbance to 22.3% of the total mapped 

habitat of C. congener (Attachment 2L).  Fragmentation from clearing is not expected to 

impact the overall health and viability of the population within the area, as the species was 

recorded within all vegetation communities, except one (TiFp), and was also found to be 
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well represented across a broad area to the north and south of the Development Envelope 

including within areas of disturbance (for example road and track margins and pipeline 

easements). 

 

The infrastructure footprint will disturb up to 176 ha, or 33%, of the total mapped native 

vegetation.  No TECs or PECs were recorded within the Development Envelope or adjacent 

area. 

 

The potential for habitat fragmentation is most likely to occur where flora taxa or vegetation 

communities with limited populations or extents exist immediately adjacent to areas of 

disturbance.  Due to the lack of TECs and PECs within the area, the widespread nature of 

C. congener and the vegetation communities mapped and the generally linear, narrow 

footprint (which does not constitute an impediment to pollinators or gene flow), the 

potential for changes to genetic diversity, colonisation, or recruitment within or adjacent to 

the Development Envelope is considered low. 

 

The infrastructure footprint is narrow (ranging in width from approximately 3 m to 200 m), 

and the adjacent vegetation communities well represented regionally.  The proposed 

clearing will not isolate any spatially restricted vegetation communities.  It is considered 

unlikely that the proposed clearing will result in fragmentation of flora and vegetation 

communities.   

 

5.5.6.5 Indirect Loss or Degradation of Native Vegetation due to Changes in 

Surface Water Flows or Quality 

Depending on the local topography, vegetation communities have adapted to site conditions 

that will allow for survival in intermittent flooding.  Periods of sustained flooding will 

generally result in soil conditions becoming anaerobic, reducing the ability of vegetation to 

survive.  The lack of soil oxygen will place vegetation under stress and a number of 

physiological and morphological responses will begin such as stomata closure, leaf curling, 

leaf dieback and crown loss.  These survival mechanisms are critical to allow the plant to 

become tolerant to flood events. 

 

Plant tolerance or adaptation to waterlogging generally correlates well with the degree of 

flooding in the natural habitat of any given species (Visser et al.  2000).  Flood events in 

dryland systems are often unpredictable, infrequent and short lived (Ruprecht and Ivanescu 

2000).  Therefore dryland plant species typically exhibit moderate flooding tolerance with 

capacity to recover quickly once flooding has subsided (Argus et al. 2014).  This capacity to 

adapt quickly to the post‐flooding environment, for example through the re‐establishment of 

an extensive root system, would be equally important in seedlings and saplings as surface 

substrates rapidly dry. 

 

Given the high evapotranspiration rates characteristic of the region, it is not expected that 

flood inundation would remain over a long duration.  The vegetation communities recorded 

within the survey area (Section 5.5.3.1) are typical coastal communities and are likely to 

have adapted over time to seasonal flood events.   

 

Flood modelling (Attachment 2R) assessed the flood extent for a: 

• 10-year average recurrence interval (ARI) event. 

• 50-year ARI event. 

• 100-year ARI event. 

• Probable Maximum Precipitation (PMP) event. 
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The results for a 100-year ARI event are shown in Figure 5-50.  It is expected that 

vegetation within the Development Envelope could be impacted to some degree following a 

change to surface water flow patterns associated with development of the proposed Bundle 

track infrastructure.  It is predicted that a general increase in flood levels and velocities will 

occur on the western side of the Bundle track, and a general decrease in flood levels on the 

eastern side of the Bundle track that will be due to a proposed open drain to divert water 

(refer Section 5.8.6.1).   

 

The potential impacts to each vegetation type were assessed based on the modelled 

changes to surface water flow patterns and depths (Attachment 2R, Figure 5-50).  The risk 

of impact to each vegetation type, based on both the likelihood of each flood event and the 

consequence of the event, were the same for each flood event (Table 5-28). 

 

Vegetation 

Community 

Vegetation 

Characteristics 

Risk of Impact Estimated Recovery 

Period (years) 

Acacia 

Shrubland 

Predominantly mesophytic, 

or xerophytic meaning that 

they prefer moderate to dry 

conditions.  Acacias located 

in the Pilbara are often 

located in extreme drying 

environments and are often 

short-lived perennials.  

Species like Mulga (Acacia 

aneura) have adapted to 

survive with minimal water 

over extended periods, but 

rely on flood events or 

surface sheet flow. 

Moderate based on 

alteration or 

disturbance to 

5-30% of a habitat, 

species or 

ecosystem 

1-2 

Melaleuca 

Shrubland 

Predominantly helophytic to 

xerophytic species meaning 

that they can survive in 

both high and low water 

available environments.   

Drake et al. (2013) found 

that some Melaleuca species 

(M. strobophylla) can 

capitalise on inundation 

events suggesting a 

preference to excess water. 

Moderate based on 

alteration or 

disturbance to 

5-30% of a habitat, 

species or 

ecosystem 

1-2 

Stemodia 

Shrubland 

Predominantly helophytic, or 

mesophytic, or xerophytic 

species meaning that they 

can adapt to survive to 

varying environments from 

high, medium, to low water 

availability respectively. 

Moderate based on 

alteration or 

disturbance to 

5-30% of a habitat, 

species or 

ecosystem 

1-2 

Tecticornia 

Shrubland 

These species are often 

located near tidal landforms 

frequent to regular 

tidal/flooding event and 

survive in highly saline and 

waterlogged soil conditions 

Minor based on 

alteration or 

disturbance to less 

than 5% of a 

habitat, species or 

ecosystem 

<1 
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Cullen and 

Acacia 

Shrubland 

Similar to Acacia shrubland 

as these species are also 

mesophytic or xerophytic. 

Moderate based on 

alteration or 

disturbance to 

5-30% of a habitat, 

species or 

ecosystem 

1-2 

Table 5-28: Potential Impacts to Vegetation Communities from Changes in Surface 
Water Flows 

The potential indirect impacts to vegetation adjacent to the Development Envelope, within 

areas potentially impacted by changes in surface water flows, are expected to be minor 

(less than 5% of habitat impacted) to moderate (5-30% of habitat impacted) and 

recoverable in the short to medium-term (1-2 years) even following a PMP event.  A surface 

water diversion (open drain) and a culvert will be installed to manage surface water flows 

adjacent to the Bundle track (refer Section 5.8.6.1). 

 

Given the vegetation within and adjacent to the Development Envelope is well represented 

locally and regionally, no significant impact on the diversity or ecological integrity of 

vegetation communities is expected at a local or regional scale as a result of minor changes 

to surface water flows as a result of implementation of the Proposal.   

 

5.5.6.6 Indirect Loss or Degradation of Native Vegetation due to Changes in 

Groundwater Flows or Quality 

Depth to groundwater was greatest in bores situated in the western part of the 

Development Envelope, to the west of the Minilya-Exmouth Road, at between 22 and 32 m 

below ground level (mbgl).  Water quality in these bores is fresh to slightly brackish with 

Total Dissolved Solids (TDS) concentrations of <1,700 mg/L.  These bores will be used as 

the water supply for the Proposal.  Within the central part of the Development Envelope, 

groundwater levels were shallower at 12-17 mbgl and groundwater is hypersaline (TDS 

> 46,000 mg/L). 

 

Proposal-specific flora and vegetation studies did not identify groundwater dependent 

ecosystems (GDEs) within the Development Envelope.  Vegetation communities in which the 

abstraction bores are located are not dependent on groundwater. 

 

The proposed groundwater abstraction is not considered likely to impact native vegetation 

in either the short or long-term due to the low abstraction rates (0.3 L/s) and associated 

small extent of drawdown (refer Section 5.8.6.4). 

 

Discharge of treated wastewater has potential to alter groundwater quality within the 

immediate vicinity of the spray field.  Groundwater within the sprayfield is currently at 

approximately 15 mbgl, beyond the shallow root systems of the coastal vegetation, and is 

saline.  Thus the discharge of treated wastewater is unlikely to adversely impact 

groundwater quality or native vegetation. 
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5.5.6.7 Loss or Degradation of Native Vegetation due to Leak or Spill of 

Chemicals (including Hydrocarbons) 

The likelihoodk of the loss or degradation of native vegetation due to leak or spill of 

hazardous materials is considered low given the relatively small volumes of hazardous 

materials proposed to be stored and used, and adoption of robust hazardous materials 

storage and handling procedures. 

 

Appropriate mitigation measures to address potential impacts are presented in Table 5-29. 

 

5.5.6.8 Cumulative Impacts 

Proposals within the area that also have a terrestrial footprint, and therefore impact on 

native vegetation, include the Exmouth Marina, Cape Seafarms Projects, and WA 

Limestone’s Barge Loading Facility.  Native vegetation within the onshore footprint of the 

Exmouth Marina is likely to have been consistent with the vegetation types found broadly 

across the region.  The EPA (1997c) noted that a ‘number of pioneer species as Spinifex 

longifolius, Salsola kali, Cakile maritima, Ipomea brasiliensis, and Tetragonia decumbens 

occur in the foredune/primary dune with Ptilotus spp., Atriplex isatidea, Olearia axillaris, 

Scaevola crassifolia and Euphorbia sp. in the swales’.  It was further noted that ‘existing 

foredunes are badly degraded in places due to uncontrolled access.  Weed invasion has also 

occurred in a number of areas’ (EPA 1997c). 

 

For the Cape Seafarms Project, no Declared Rare or Priority listed flora were found in the 

project area and all species are described as common in the Exmouth area and in most 

coastal regions of the north west of Western Australia (EPA 1997a). 

 

For the Exmouth Limestone Project Barge Loading Facility proposal, an onshore footprint of 

20.6 ha was expected as a result of the project.  To date the project has not been 

implemented. 

 

Other future projects with potential to impact flora and vegetation include the proposed 

clearing of up to 499 ha for gravel extraction (clearing permit CPS 7532/1 granted to Main 

Roads Western Australia) and an application by Horizon Power to clear up to 42 ha of native 

vegetation for a rebuild of a high voltage power line (clearing permit CPS 8067/1 currently 

under assessment). 

 

CPS 7532/1 approved clearing across seven separate sites, with one site (Site 7, 86 ha) 

being within the vicinity of the Development Envelope.  The following vegetation 

associations were recorded within the clearing area: 

• Coastal Dunes 662 – ‘Hummock grassland; shrub steppe; mixed acacia scrub & 

dwarf scrub with soft spinifex & Triodia basedowii’. 

• Mosaic Plain – Mixed High to Low Open Shrubland of Acacia bivenosa, 

A. synchronicia, Eremophila longifolia, Scaevola acacioides, S. tomentosa sometimes 

over Closed Hummock Grassland of Triodia basedowii with Scattered Bunch Grass/ 

Closed Bunch Grass of *Cenchrus ciliaris, lseilema membranaceum with Very Open 

Herbs of Goodenia forrestii, Lobelia heterophylla. 

• Triodia Hummock Grassland – Triodia Hummock Grassland of Triodia basedowii, 

T. angusta with Scattered Shrubs of Solanum asiophyllum, Pimelea ammocharis, 

Stylobasium spathulatum over Scattered herbs of Goodenia cusackiana. 

• Open Low Mixed Shrubland on Sand dune – Open Mixed Shrubland of Crotalaria 

cunninghammii, Pileanthus septentrionalis, Stylobasium spathulatum, Dampiera 
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incana, Corchorus crozophoriforius over Tussock Grass of *Cenchrus ciliaris, Eriachne 

obtusa and Triodia steppe of T. angusta, T. basedowii on Sand dune. 

• Low Scattered Shrubland and Herbs on Outcrop – Low Scattered Shrubland of 

Calytrix truncatifolia over Herbs of Dysphania kapari, lpomoea yardiensis on 

calcareous outcrops. 

• Learmonth Land System ‘Sandy outwash plains marginal to the Cape Range, 

supporting mainly soft spinifex hummock grasslands with scattered acacia shrubs’. 

The Coastal Dunes 662 vegetation type was also recorded within the Development 

Envelope, but cumulative impacts are not considered likely to be significant as this 

vegetation type remains at 99.6% of the pre-European extent.  The other vegetation types 

recorded within Site 7 are less similar to those recorded within the Development Envelope. 

 

Under CPS 8067/1 clearing of a total of 42 ha is proposed, within Lots running from the 

bottom of Exmouth Gulf up the North West Cape to Exmouth town.  No information on the 

vegetation types to be cleared is currently available. 

 

Given the above, and the findings of the flora and vegetation surveys undertaken for the 

Proposal, it is considered likely that native vegetation cleared, or to be cleared, as a result 

of the Proposal and third party projects is relatively common within the region and remains 

well represented.  Cumulative impacts from clearing of native vegetation are not expected 

to threaten the biological diversity and ecological integrity of the regional flora and 

vegetation. 

 

5.5.7 Mitigation and Predicted Outcome 

The proposed mitigation measures to address potential impacts to flora and vegetation as a 

result of the Proposal and the predicted outcome are provided in Table 5-29. 

 

The EPA objective ‘to protect flora and vegetation so that biological diversity and ecological 

integrity are maintained’ will be met. 
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Potential Impact Mitigation Measures Predicted Outcome 

Direct loss of native 

vegetation and 

significant flora 

species during 

clearing for onshore 

infrastructure 

Measures to avoid: 

• Proposal design has considered use of existing disturbed areas 

and these will be used wherever possible to minimise total 

ground disturbance. 

Measures to minimise: 

• Land disturbance will be kept to the minimum necessary for 

development of the project. 

• Ground disturbance procedures and a permitting system will be 

implemented. 

• Where practicable, land clearing will be undertaken 

progressively with the amount of active disturbance minimised. 

• The site induction program will provide written and verbal 

information on protection of vegetation, conservation 

significant flora and ground disturbance authorisation 

procedures. 

Measures to rehabilitate: 

• Compacted areas will be ripped on the contour to remove soil 

compaction. 

• Cleared vegetation and topsoil material will be retained for use 

in rehabilitation. 

• Rehabilitation will be undertaken on disturbed construction 

areas (e.g. directional drilling sites, adjacent to access road) as 

they become available. 

The proposed clearing is of 

communities that are common and 

widespread with all 10 vegetation 

communities directly impacted by 

the Proposal being well represented 

outside of the Development 

Envelope. 

 

Limited removal of individuals of 

Priority species Corchorus congener 

(P3) will occur as a result of 

implementation of the Proposal.  

Corchorus congener is known to 

occur widely in the Development 

Envelope and more broadly across 

the Learmonth area. 

 

Subsea 7 considers that the 

potential impacts to flora and 

vegetation can be managed such 

that there are no significant 

residual impacts to flora and 

vegetation and the biological 

diversity and ecological integrity of 

the present flora and vegetation 

will be maintained. 

 

Monitoring 

Inspections/survey to confirm no 

clearing beyond Development 

Envelope. 
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Potential Impact Mitigation Measures Predicted Outcome 

Indirect loss or 

degradation of 

native vegetation 

due to dust 

emissions 

Measures to avoid: 

• Proposal design has considered use of existing disturbed areas 

and these will be used wherever possible to minimise total 

ground disturbance. 

• Vehicles and equipment will keep to designated roads and 

tracks. 

Measures to minimise: 

• Land disturbance will be kept to the minimum necessary for 

development of the project. 

• Water cart used during clearing to prevent significant dust 

emissions. 

• Topsoil will be stored in designated locations and respread over 

rehabilitated areas to act as a seed source. 

• Cleared vegetation will be stored for subsequent respread over 

rehabilitation areas to protect the soil from erosion. 

Measures to rehabilitate: 

• Progressive rehabilitation will be undertaken on impacted areas 

(as required). 

Dust emissions during construction 

will be short-term in nature and 

the potential impact area will be 

localised (<50 m from source).  

Flora and vegetation in areas 

adjacent to land clearing activities 

is locally and regionally common. 

Subsea 7 considers that the 

potential impacts to flora and 

vegetation can be managed such 

that there are no significant 

residual impacts to flora and 

vegetation and the biological 

diversity and ecological integrity of 

the present flora and vegetation 

will be maintained. 
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Potential Impact Mitigation Measures Predicted Outcome 

Indirect loss or 

degradation of 

native vegetation 

due to the 

introduction or 

spread of weeds 

Measures to avoid: 

• Earth moving machinery will be cleaned of soil and vegetation 

prior to entering or leaving the Development Envelope. 

• No weed affected soil, mulch or fill will be brought into the 

Development Envelope. 

• During operations, vehicles and equipment will keep to 

designated roads and tracks. 

Measures to minimise: 

• A weed hygiene system will be developed and implemented 

during the construction phase to avoid the establishment of 

new populations within the Development Envelope. 

Measures to rehabilitate: 

• Weed control to be implemented within rehabilitation areas as 

required. 

Increased presence of weeds, 

(species and abundance) may 

affect flora and vegetation.  

However these impacts would, at 

worst, result in localised and 

incidental effects on the health, 

abundance and structure of 

vegetation communities, all of 

which are well represented locally 

and in the region. 

 

Subsea 7 considers that the 

potential impacts to flora and 

vegetation can be managed such 

that there are no significant 

residual impacts to flora and 

vegetation and the biological 

diversity and ecological integrity of 

the present flora and vegetation 

will be maintained. 

Fragmentation of 

native vegetation 

during clearing for 

onshore 

infrastructure 

Measures to avoid: 

• Proposal design has considered use of existing disturbed areas 

and these will be used wherever possible to minimise total 

ground disturbance. 

Measures to minimise: 

• Clearing activities will be managed to ensure clearing is strictly 

limited to that necessary for construction. 

Measures to rehabilitate: 

• Rehabilitation will be undertaken on disturbed construction 

areas (e.g. directional drilling sites, adjacent to access road) as 

Fragmentation may affect flora and 

vegetation.  However these 

impacts would, at worst, result in 

localised and incidental effects on 

the health, abundance and 

structure of vegetation 

communities, all of which are well 

represented in the region. 

 

Subsea 7 considers that the 

potential impacts to flora and 

vegetation can be managed such 

that there are no significant 



Learmonth Pipeline Fabrication Facility 

Environmental Review Document 

 

 

 

 
Sept2019 Page 263 seabed-to-surface 

 

Potential Impact Mitigation Measures Predicted Outcome 

they become available. residual impacts to flora and 

vegetation and the biological 

diversity and ecological integrity of 

the present flora and vegetation 

will be maintained. 

Indirect loss or 

degradation of 

native vegetation 

due to changes in 

surface water flows 

or quality 

Measures to avoid: 

• Where necessary, suitable floodways, drains and culverts will 

be installed to maintain, as much as possible, natural flow 

patterns. 

Measures to minimise: 

• Proposal design has considered the local surface water flow 

paths and location of drainage lines with the aim of minimising 

changes to natural flows. 

• Hazardous materials will be stored in accordance with relevant 

Australian Standards.   

Measures to rehabilitate: 

• Remediation and rehabilitation of any contaminated areas. 

• Upon closure reinstatement of the natural flow paths will occur 

after removal of the project infrastructure. 

Modification to surface water flows 

are considered to be minor at a 

local scale and as such are unlikely 

to affect the survival of, or reduce 

the condition of, vegetation within 

or adjacent to the Development 

Envelope.  Vegetation communities 

within the Development Envelope 

are locally and regionally 

widespread and are resilient to 

both drought and short-term 

inundation associated with 

seasonal rainfall events. 

 

Subsea 7 considers that the 

potential impacts to flora and 

vegetation can be managed such 

that there are no significant 

residual impacts to flora and 

vegetation, and the biological 

diversity and ecological integrity of 

the present flora and vegetation 

will be maintained. 

Indirect loss or 

degradation of 

native vegetation 

due to changes in 

groundwater flows 

Measures to avoid: 

• NA 

Measures to minimise: 

It is not expected that changes in 

groundwater levels that may result 

from abstraction of groundwater 

will impact flora and vegetation.  

No GDE communities have been 
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Potential Impact Mitigation Measures Predicted Outcome 

or quality • Groundwater abstraction will be no more than 12 ML/annum at 

abstraction rates of 0.3 L/s in individual bores. 

• Hazardous materials will be stored in accordance with relevant 

Australian Standards. 

Measures to rehabilitate: 

• Remediation and rehabilitation of any contaminated areas. 

identified in the Development 

Envelope. 

 

No changes in groundwater quality 

are anticipated to result from 

development and implementation 

of the Proposal.   

 

Subsea 7 considers that the 

potential impacts to flora and 

vegetation can be managed such 

that there are no significant 

residual impacts to flora and 

vegetation, and the biological 

diversity and ecological integrity of 

the present flora and vegetation 

will be maintained. 

Loss or degradation 

of native vegetation 

due to leak or spill 

of chemicals 

(including 

hydrocarbons)  

Measures to avoid: 

• NA 

Measures to minimise: 

• Hazardous materials will be stored in accordance with relevant 

Australian Standards. 

• Refuelling will occur on concrete or HDPE-lined pads to contain 

any drips and spills.  The pads will drain to a sump to allow 

removal of collected material. 

• Spill kits will be located at strategic locations throughout the 

project area and employees trained in their use. 

• Spills will be cleaned up and contaminated soils will either be 

treated in situ or removed from site by a licensed third party.   

Leaks or spills have potential to 

cause adverse impacts to flora and 

vegetation, however these impacts 

will result in localised and 

incidental effects on the health, 

abundance and structure of 

vegetation communities, all of 

which are well represented in the 

region. 

 

Subsea 7 considers that the 

potential impacts to flora and 

vegetation can be managed such 

that there are no significant 

residual impacts to flora and 

vegetation and the biological 
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Potential Impact Mitigation Measures Predicted Outcome 

•  

Measures to rehabilitate: 

• Remediation and rehabilitation of any contaminated areas. 

diversity and ecological integrity of 

the present flora and vegetation 

will be maintained. 

Table 5-29: Proposed Mitigation Measures and Predicted Outcome for Flora and Vegetation 
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5.6 KEY ENVIRONMENTAL FACTOR 6 – SUBTERRANEAN FAUNA 

 

5.6.1 EPA Objective 

To protect subterranean fauna so that biological diversity and ecological integrity are 

maintained. 

 

5.6.2 Policy and Guidance 

Subsea 7 has taken into consideration relevant policy and guidance in the design of the 

Proposal, the completion of the environmental impact assessment and through the 

development of this ERD. 

 

A summary of the policy and guidance relevant to Subterranean Fauna, and how Subsea 7 

has considered these, is presented in Table 5-30.   

 

Policy/Guidance Consideration for Proposal 

Statement of Environmental Principles, 

Factors and Objectives (EPA 2016c, 2018c) 

Referred to in the identification and 

assessment of Preliminary Key 

Environmental Factors. 

Environmental Factor Guideline – 

Subterranean Fauna (EPA 2016l) 

This guidance was consulted in the 

consideration of potential impacts on 

subterranean fauna and the assessment of 

the significance of the subterranean fauna 

values within and adjacent to the 

Development Envelope. 

Technical Guidance – Subterranean fauna 

survey (EPA 2016m) 

This guidance was consulted to determine 

the level of survey likely to be required. 

Technical Guidance – Sampling methods for 

subterranean fauna (EPA 2016n) 

This guidance was consulted to determine 

the level of survey likely to be required and 

the survey design.   

A review of subterranean fauna assessment 

in Western Australia – Discussion paper (EPA 

2012) 

Referred to in the review of subterranean 

fauna values within and adjacent to the 

Proposal area and in the assessment of 

potential impacts. 

WA Environmental Offsets Policy 

(Government of Western Australia 2011) 

These policies were considered as part of the 

determination of the need for offsets.   

WA Environmental Offsets Guidelines 

(Government of Western Australia 2014) 

Environment Protection and Biodiversity 

Conservation Act 1999 Environmental 

Offsets Policy (DSEWPAC 2012a) 

Table 5-30: Policy and Guidance Relevant to Subterranean Fauna 

5.6.3 Receiving Environment 

A number of subterranean fauna studies have previously been undertaken within the region, 

as outlined in Table 5-31.  Subsea 7 has augmented the information from previous studies 

by commissioning additional, Proposal-specific studies, to ensure an appropriate level of 

information is available to support completion of environmental impact assessment and 

development of environmental management plans.   
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The Proposal-specific studies, as listed in Table 5-31, were undertaken by various technical 

specialists, and are included in full within Attachment 2.  They are also referred to, as 

appropriate, in the discussion on the assessment of potential impacts and proposed 

management measures. 

 

Survey Date Researcher/Consultant Study Description/Title 

Regional Studies 

1988 Harvey, M.S. 
A new troglobitic schizomid from Cape Range, 

Western Australia (Chelicerata: schizomida). 

1993 Deeleman-Reinhold C.J. 

Trichocyclus septentrionalis a new species of 

cave dwelling pholcid spider from north-western 

Australia (Araneae: Pholcidae). 

1993 Humphreys and Shear 

Troglobitic millipedes (Diplopoda: 

Paradoxosomatidae) from semi-arid Cape 

Range, Western Australia: systematics and 

biology. 

1994 Humphreys 
The subterranean fauna of the Cape Range 

coastal plain, north-western Australia. 

1995 Humphreys and Feinberg 
Food of the blind cave fishes of north-western 

Australia. 

1996 Shear and Humphreys 

A new Stygiochiropus from a North West Cape 

(Western Australia) coastal plain cave 

(Diplopoda: Polydesmida: Paradoxosomatidae). 

1999 Humphreys 

Relict stygofaunas living in sea salt, karst and 

calcrete habitats in arid north-western Australia 

contain many ancient lineages.  In: The other 

99%.  The conservation and biodiversity of 

invertebrates. 

2000 Humphreys 

Chapter 30.  The hypogean fauna of the Cape 

Range peninsula and Barrow Island, 

North-western Australia.  In Ecosystems of the 

world.  Subterranean ecosystems. 

2001 Gray and Thompson 

New lycosoid spiders from cave and surface 

habitats in southern Australia and Cape Range 

peninsula (Araneae: Lycosoidea). 

2004 Humphreys Cape Range, Australia: Biospeleology. 

2008 Page et al.  

Shrimps down under: Evolutionary relationships 

of subterranean crustaceans from Western 

Australia (Decapoda: Atyidae: Stygiocaris). 

2018 Moore et al. 

New populations of the rare subterranean blind 

cave eel Ophisternon candidum 

(Synbranchidae) reveal recent historical 

connections throughout north-western Australia 

Proposal-specific Studies 

2017 Invertebrate Solutions 

Desktop assessment of subterranean fauna for 

the Learmonth Bundle Project, Cape Range, 

Western Australia. 

2017 Bennelongia  
Review of subterranean fauna at Learmonth 

Bundle Project. 

2019 Bennelongia  
Subsea 7 Pipeline Fabrication Facility 

Stygofauna Survey 

Table 5-31: Overview of Local and Regional Subterranean Fauna Studies 
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The Cape Range coastline, specifically the Western Cape, is a hotspot and key habitat for 

subterranean fauna due to the extensive limestone caves and karstic geologies found.  A 

diverse relictual rainforest fauna of over 55 species of subterranean fauna have been 

documented and recorded (Humphreys 2000, 2004, 2008).   

 

Many of the subterranean species associated with Cape Range karstic habitat (aquatic, 

troglobitic) are protected under legislation.  Two of Australia’s four stygobitic vertebrate 

species, the stygofaunal fish blind gudgeon Milyeringa veritas and the blind cave eel 

Ophisternon candidum), are listed as vulnerable under the EPBC Act, and the blind shrimp 

(Stygiocaris stylifera) is listed as a Priority 4 species by the DBCA (Bennelongia 2017).   

 

Two desktop reviews were completed to assess the likelihood of subterranean fauna within 

the Development Envelope, prior to the inclusion of the borefield within the Development 

Envelope (Invertebrate Solutions 2017, Bennelongia 2017).  The reviews identified that the 

presence of troglofauna was unlikely (Attachment 2M, Attachment 2N) and it was 

determined unlikely that the subterranean fauna ecological communities recognised as 

TECs, such as the Bundera Cenote Anchialine community on Cape Range or Cameron’s Cave 

near the townsite of Exmouth, occur in proximity to the Proposal area (Attachment 2N).  In 

general, troglofauna are considered to be most abundant in karstic and fractured rock 

habitats.  Some potential troglofauna habitat, in the form of small patches of nodular 

calcrete, has more recently been observed adjacent to the site of the proposed fabrication 

facility at the western end of the main portion of the Development Envelope, but the 

presence of troglofauna is unlikely (Attachment 2O).  More favourable habitat occurs in the 

borefield, where the depth to groundwater is 20 to 30 m and there is some karstic habitat 

present (Attachment 2O).  Sandplain is considered to have low prospectivity for troglofauna 

due to the small pore spaces, though troglofaunal could occur in the deeper substrates of 

Exmouth sandstone and Bundera calcarenite, if suitable (Attachment 2O).  The occurrence 

of troglofauna is highly unlikely in the supratidal flats near the coast because the silt/clay 

substrate does not have large enough pore spaces and the depth to groundwater is only a 

few metres (Attachment 2O).  On the basis of the information above, it was considered 

unlikely that a significant troglofauna community occurs within the main Development 

Envelope but could occur at the borefield (Attachment 2O). 

 

Due to the presence of the Cape Range Subterranean Waterways (WA006), listed in the 

Directory of Important Wetlands in Australia’, within and adjacent to the Development 

Envelope, surveys to target stygofauna were undertaken to determine the presence of 

stygofauna habitat and species, including these listed species (Attachment 2O).   

 

A three phase stygofauna survey was conducted to document the stygofauna species 

present in, and adjacent to, the Development Envelope and to determine whether 

stygofauna may be impacted by the Proposal.  Twenty bores were sampled (Figure 5-44), 

with each bore sampled three times (in October 2018, January 2019 and April 2019) 

(Attachment 2O).   
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A total of 180 specimens belonging to 11 species were collected during the three phases of 

the survey.  All species collected were crustaceans and comprised two amphipods and nine 

copepods (Attachment 2O).   

 

Eight species were collected from the main part of the Development Envelope and surrounds 

east of the Minilya-Exmouth Road.  Six of these species are known only from the 

Development Envelope and surrounds.  The remaining two species were the copepod 

Stygoridgwayia trispinosa, which is found widely in the Pilbara (Tang et al. 2008), and the 

copepod Phyllopodopsyllus wellsi, which occurs elsewhere on the Cape Range Peninsula and 

on Barrow Island.  Three species were collected from the proposed borefield.  All species are 

known to occur in other parts of the Cape Range Peninsula or further afield.   

 

The Blind shrimp (Stygiocaris stylifera), listed as a Priority 4 species, was recorded from 

bores S24 and S25, within the proposed borefield (Attachment 2N).  This species is also 

known from the northern and eastern sides of the North West Cape and Barrow Island 

(Page et al. 2008, Attachment 2N).   

 

It was estimated that approximately 70% of stygofauna species likely to be present within 

or adjacent to the Development Envelope were collected during the surveys 

(Attachment 2O).  Stygofauna were collected from the proposed borefield area and the 

coastal bores but not from any of the bores in the sand plain adjacent to the proposed 

fabrication shed and sprayfield locations (Attachment 2O).  
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5.6.4 Potential Impacts 

Construction and operation of the Proposal has the potential to directly and indirectly impact 

subterranean fauna.  Table 5-32 summarises the potential impacts during each project 

phase. 

 

Project Phase Potential Impact 

Construction Direct loss of individuals or habitat during construction of onshore 

infrastructure 

Construction Loss of individuals or habitat due to leak or spill of chemicals (including 

hydrocarbons), which results in groundwater contamination 

Operations Indirect loss of individuals or habitat due to presence of onshore 

infrastructure impacting surface water infiltration 

Operations Indirect loss of individuals or habitat due to changes to groundwater 

flows or quality (including from groundwater abstraction, or discharge of 

treated wastewater) 

Operations Indirect loss of individuals or habitat due to leak or spill of chemicals 

(including hydrocarbons), which results in groundwater contamination 

Table 5-32: Potential Impacts to Subterranean Fauna 

5.6.5 Potential Cumulative Impacts 

Cumulative impacts to subterranean fauna could occur as a result of the proposed 

groundwater abstraction associated with the Proposal and third party users of the regional 

groundwater resource, or from impacts to regional groundwater quality as a result of the 

Proposal and third party activities.  Potential cumulative impacts are considered in 

Section 5.6.6.5.   

 

5.6.6 Assessment of Impacts 

5.6.6.1 Direct Loss of Individuals or Habitat during Construction of Onshore 

Infrastructure 

No direct loss of individuals or habitat will occur as a result of the construction of onshore 

infrastructure as the proposed excavations are shallow (up to 1 m), so will not impact 

stygofauna habitat, and will mainly occur in areas unlikely to support stygofauna.  No 

troglofauna habitat was recorded within the Development Envelope (Attachment 2O).  

 

5.6.6.2 Loss of Individuals or Habitat due to Leak or Spill of Chemicals 

(including Hydrocarbons) that result in Groundwater Contamination 

An impact to individuals or habitat could potentially occur as a result of a leak or spill of a 

chemical.  The likelihood of groundwater contamination due to leak or spill of chemicals is 

considered low given the depth to groundwater and the adoption of robust chemical storage 

and handling procedures.   

 

Given the above, the lack of stygofauna habitat in the vicinity of the fabrication shed (where 

the vast majority of chemical storage and handling will occur) and the large distance 

between the fabrication shed and habitats found to support stygofauna (6-7 km), the 

likelihood of an impact to stygofauna in the event of a chemical leak or spill is considered 

negligible.   
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5.6.6.3 Indirect Loss of Individuals or Habitat due to Presence of Onshore 

Infrastructure Impacting Surface Water Infiltration 

Given the lack of stygofauna habitat in the vicinity of a large proportion of the proposed 

infrastructure (including the fabrication shed, the majority of the Bundle tracks and the 

access roads) (Figure 5-45), and the proposed measures to maintain pre-development 

surface water flows as much as possible, the risk of impact to stygofauna from altered 

surface water infiltration is considered negligible.   

 

5.6.6.4 Indirect Loss of Individuals or Habitat due to Changes to Groundwater 

Flows or Quality (including from Groundwater Abstraction or Discharge 

of Treated Wastewater) 

Stygofauna were collected from the proposed borefield area and the coastal bores but not 

from any of the bores in the sand plain (Dunes/Residual Sand Plains) adjacent to the 

proposed fabrication shed and sprayfield locations (Figure 5-45) (Attachment 2O).  

 

The stygofaunal fish the Blind gudgeon (Milyeringa veritas) and the Blind cave eel 

(Ophisternon candidum), listed under the EPBC Act, were not recorded, though suitable 

habitat may be present in the borefield area (bores S22, S24 and S25)(Figure 5-45), based 

on the presence of Stygiocaris spp.   

 

The Blind shrimp (Stygiocaris stylifera), listed as a Priority 4, was recorded from two bores 

within the proposed borefield area, but is also known from habitat on the northern and 

eastern sides of the North West Cape and Barrow Island (Page et al. 2008).  While 

collections of Stygiocaris stylifera demonstrate that suitable habitat for this species occurs, 

the wider range of the species means the Proposal will not have significant impact on the 

species, irrespective of any groundwater changes that could occur (Attachment 2O). 

 

Discharge of treated wastewater has the potential to raise the water table and alter 

groundwater quality within the immediate vicinity of the spray field.  Groundwater within 

the sprayfield is currently at 15 mbgl, and is saline.  No stygofauna species were recorded in 

the vicinity of the sprayfield (Figure 5-45).  Given the minor volumes of treated wastewater 

to be discharged, the low nutrient concentrations, and the large distance between the 

sprayfield and habitats found to support stygofauna (6-7 km), an impact to stygofauna from 

altered groundwater flows or quality is considered unlikely, even in the event of a significant 

wastewater plume (which is not expected given the very low volumes of wastewater).   

 

Modelling of the potential groundwater drawdown associated with the abstraction of 

groundwater for the life of the Proposal has been completed, based on a total period of 

10,000 days (~27 years) (Attachment 2R).  Two scenarios were modelled to reflect 

drawdown effects under two plausible transmissivity values of 10 m2/day and 100 m2/day.  

Under the most conservative scenario (worst case), modelled with a transmissivity value of 

10 m2/day, maximum drawdown in the immediate location of the bores is up to 2.5 m after 

10 years of continuous abstraction (refer Figure 5-46 and Figure 19 in Attachment 2R15).  

Drawdown at a range of 3 km from the bores is predicted to not exceed 5 cm (Figure 5-46).  

It is noted that the model does not include any recharge to the aquifer over this period and 

that continuous abstraction is assumed (whereas in reality bores are likely  operate on 

average for around 50% of the time at maximum abstraction limits (0.3 L/s) to meet the 

Proposal water demand), meaning that an impact of this magnitude would be unlikely.  The 

small reduction in stygofauna habitat as a result of the borefield drawdown is considered 

highly unlikely to be biologically meaningful (Attachment 2O).    

 
15 Note that due to scale the 2.5 m drawdown contour, immediately adjacent to the bores, is 

not visible in the figures.   
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5.6.6.5 Cumulative Impacts 

Cumulative impacts to subterranean fauna from groundwater abstraction associated with 

the Proposal and third party users of the regional groundwater resource could occur, but are 

considered unlikely given: 

• DWER’s licencing of groundwater abstraction on a sub-area basis, with the Exmouth 

South groundwater sub-area currently only 2% allocated. 

• The lack of any other substantial groundwater abstraction in proximity to the 

proposed bores. 

• The low abstraction rate and the minimal drawdown predicted from the Proposal 

(Figure 5-46). 

Cumulative impacts to groundwater quality as a result of leaks or spills associated with 

existing infrastructure (for example the Minilya-Exmouth Road or RAAF Learmonth) and the 

Proposal are unlikely given the lack of impacts expected from the Proposal and the 

geographical separation of the Development Envelope from other potential sources of 

contamination.  Groundwater plumes containing elevated concentrations of PFAS in the 

groundwater adjacent to RAAF Learmonth are localised and are predicted to be limited to 

the north of the Development Envelope, flowing east from RAAF Learmonth to the Wapet 

Creek area (Department of Defence 2019).  Thus no cumulative impacts from the RAAF 

Learmonth and the Proposal are expected. 

 

5.6.7 Mitigation and Predicted Outcome 

The proposed mitigation measures to address potential impacts to subterranean fauna as a 

result of the Proposal and the predicted outcome are provided in Table 5-33. 

 

The EPA objective ‘to protect subterranean fauna so that biological diversity and ecological 

integrity are maintained‘ will be met. 

 

 



Learmonth Pipeline Fabrication Facility 

Environmental Review Document 

 

 

 

 
Sept 2019 Page 276 seabed-to-surface 
 

Potential Impact Mitigation Measures Predicted Outcome 

Direct loss of individuals or 

habitat (including Directory of 

Important Wetlands in Australia 

Cape Range Subterranean 

Waterways – WA006) during 

construction of onshore 

infrastructure 

Measures to avoid: 

• NA 

Measures to minimise: 

• Land disturbance will be kept to the 

minimum necessary for development of the 

project. 

• Ground excavation will be kept to a 

minimum (expected to be limited to cuts 

through the tops of dunes and minor 

excavations during the construction of 

surface water drainage infrastructure). 

Measures to rehabilitate: 

• Rehabilitation will be undertaken on 

disturbed construction areas 

(e.g. directional drilling sites, adjacent to 

access road) as they become available. 

Subterranean fauna habitat was not recorded in 

proximity to the fabrication shed, sprayfield or the 

majority of the Bundle tracks.  Excavations 

associated with the construction of the Proposal 

will be shallow (up to 1 m) and are predominantly 

within areas not supporting stygofauna.  No 

troglofauna habitat was recorded within the main 

Development Envelope but may be present at the 

borefield.   

 

The EPA objective for Subterranean Fauna will be 

met. 

Loss of individuals or habitat due 

to leak or spill of chemicals 

(including hydrocarbons) which 

result in groundwater 

contamination 

Measures to avoid: 

• Hazardous materials will be stored, in or 

adjacent to the fabrication shed, in 

accordance with relevant Australian 

Standards and Dangerous Goods Storage 

regulations. 

• Chemical storage and handling procedures 

to prevent leaks or spills. 

Measures to minimise: 

• Refuelling to occur on concrete or 

HDPE-lined pads to contain any drips and 

spills.  The pads will drain to a sump to 

Considering the application of standard industry 

practices for chemical storage and handling, and 

the absence of stygofauna or troglofauna habitat 

in proximity to the fabrication shed, the risk of 

impacts to subterranean fauna is considered low.   

 

The quality of groundwater will be maintained and 

the EPA objective for Subterranean Fauna will be 

met. 
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Potential Impact Mitigation Measures Predicted Outcome 

allow removal of collected material. 

• Spill kits will be located at strategic 

locations throughout the project area and 

employees trained in their use. 

• Employees and contractors will be trained 

in use of spill kits. 

• Spills will be cleaned up and contaminated 

soils will be removed from site by a 

licensed third party.   

Measures to rehabilitate: 

• Remediation and rehabilitation of any 

contaminated areas. 

Indirect loss of individuals or 

habitat due to presence of 

onshore infrastructure impacting 

surface water infiltration 

Measures to avoid: 

• Where necessary, suitable floodways, 

drains and culverts will be installed to 

maintain, as much as possible, natural flow 

patterns. 

Measures to minimise: 

• Project design has considered the location 

of drainage lines with the aim of minimising 

changes to natural flows. 

Measures to rehabilitate: 

• Upon closure the reinstatement of the 

natural flow paths after removal of project 

infrastructure. 

After installation of surface water drainage 

measures, surface water flow patterns are 

expected to remain similar to baseline flow 

patterns.  Therefore significant impacts to surface 

water infiltration patterns are not expected.  

Subterranean fauna habitat was not recorded in 

proximity to the fabrication shed, sprayfield or the 

majority of the Bundle tracks. 

 

The EPA objective for Subterranean Fauna will be 

met. 

Indirect loss of individuals or 

habitat due to changes to 

groundwater flows or quality 

Measures to avoid: 

• NA 

Under the most conservative (worst-case) 

scenario, modelling predicts a maximum 

drawdown in the immediate location of the 
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Potential Impact Mitigation Measures Predicted Outcome 

(including from groundwater 

abstraction, or discharges of 

treated wastewater) 

Measures to minimise: 

• Minimise water abstraction through the 

storage and re-use of hydrotest water. 

• Water storages will be lined to minimise 

seepage. 

• Low abstraction rates to reduce the 

likelihood of groundwater drawdown. 

Measures to rehabilitate: 

• NA. 

production bores of 1.15 m after 10 years of 

continuous abstraction, assuming no recharge 

occurs.  Changes to localised groundwater levels 

are not predicted to significantly impact 

stygofauna habitat.  The EPA objective for 

Subterranean Fauna will be met. 

 

Monitoring 

Regular (quarterly) monitoring of groundwater 

quality (including salinity) and levels, in 

accordance with abstraction licence conditions. 

Table 5-33: Proposed Mitigation Measures and Predicted Outcome for Subterranean Fauna 
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5.7 KEY ENVIRONMENTAL FACTOR 7 – TERRESTRIAL FAUNA 

 

5.7.1 EPA Objective 

To protect terrestrial fauna so that biological diversity and ecological integrity are 

maintained. 

 

5.7.2 Policy and Guidance 

Subsea 7 has taken into consideration relevant policy and guidance in design of the 

Proposal, the completion of the environmental impact assessment and throughout the 

development of this ERD. 

 

A summary of the policy and guidance relevant to Terrestrial Fauna, and how Subsea 7 has 

considered these, is presented in Table 5-34. 

 

Policy/Guidance Consideration for Proposal 

Statement of Environmental Principles, 

Factors and Objectives (EPA 2016c, 2018c) 

Referred to in the identification and 

assessment of Preliminary Key 

Environmental Factors 

Environmental Factor Guideline – Terrestrial 

Fauna (EPA 2016o) 

Referred to in the assessment of potential 

impacts as a result of the Proposal 

Technical Guidance – Sampling methods for 

terrestrial vertebrate fauna (EPA 2016p) 

Referred to in the survey design which 

included a desktop study and 

reconnaissance survey 

Based on the habitat identified and 

likelihood of occurrence for conservation 

significant species, it was determined that 

a targeted or Level 2 survey was not 

required. 

Technical Guidance – Terrestrial fauna 

surveys (EPA 2016q) 

Referred to in the survey design 

Technical Guidance – Sampling of short range 

endemic invertebrate fauna (EPA 2016r) 

Referred to in the assessment of potential 

impacts as a result of the Proposal 

EPA Position Statement No. 3, Terrestrial 

Biological Surveys as an Element of 

Biodiversity Protection (EPA 2002) 

Referred to in the survey design 

EPA Guidance Statement No. 20, Short Range 

Endemic Invertebrate Fauna (EPA 2009b) 

EPA Guidance Statement No. 56, Terrestrial 

Fauna Surveys for Environmental Impact 

Assessment (EPA 2004a; revised 2016) 

EPA and DEC Technical Guide – Terrestrial 

Vertebrate Fauna Surveys for Environmental 

Impact Assessment (EPA and DEC 2010; 

revised 2016) 

Survey Guidelines for Australia’s Threatened 

Mammals (DSEWPaC 2011a) 

Survey Guidelines for Australia’s Threatened 

Reptiles (DSEWPaC 2011b) 

WA Environmental Offsets Policy (Government 

of Western Australia 2011) 

These policies were considered as part of 

the determination of the need for offsets.   
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Policy/Guidance Consideration for Proposal 

WA Environmental Offsets Guidelines 

(Government of Western Australia 2014) 

Environment Protection and Biodiversity 

Conservation Act 1999 Environmental Offsets 

Policy (DSEWPAC 2012a) 

Table 5-34: Policy and Guidance Relevant to Terrestrial Fauna 

5.7.3 Receiving Environment 

A limited number of terrestrial fauna studies have previously been undertaken within the 

region.  Subsea 7 has augmented previous studies by commissioning additional, 

Proposal-specific studies, to ensure an appropriate level of information is available to 

support environmental impact assessment and development of environmental management 

plans. 

 

Two Proposal-specific field studies, and one desktop assessment, have been undertaken 

(Table 5-35), with the reports included in Attachment 2.  The 360 Environmental Level 1 

fauna surveys (2017 and 2018) covered an area of approximately 547 ha.  Each survey was 

undertaken in accordance with the relevant policy and guidance (Table 5-34). 

 

Survey Date Researcher/Consultant Study Description/Title 

Regional Studies 

2015 360 Environmental  
Level 1 Fauna Assessment on Truscott 

Crescent, Exmouth. 

Proposal-specific Studies 

2017 360 Environmental Learmonth Level 1 Fauna Survey 

2017 Invertebrate Solutions 
Desktop Assessment of Short Range Endemic 

Invertebrates 

2018 360 Environmental 
Learmonth Level 1 Fauna Survey – Amended 

Development Envelope 

Table 5-35: Overview of Local and Regional Terrestrial Fauna Studies 

5.7.3.1 Fauna Habitats 

Four broad fauna habitats (including ‘Beach’ habitat) were identified within the Development 

Envelope (360 Environmental 2018b, Attachment 2P) with all considered widespread and 

common in the Exmouth region (Table 5-36).   

 

Fauna 

Habitat 

Description Survey 

Area 

(ha) 

Area Within 

Development 

Envelope (ha) 

HG 

Triodia hummocks made up the majority of the 

habitat with patches of scattered Acacia species 

(A. gregorii, A.bivenosa, A. coriacea and 

A. tetragonophylla) characterised by areas of 

dense lower strata and grasses provide habitat and 

cover for small reptile, bird and mammal species.  

Some woody debris and leaf litter is present 

providing microhabitat for some common reptile 

512.8 423.6 



Learmonth Pipeline Fabrication Facility 

Environmental Review Document 

 

 

 
Sept 2019 Page 281 seabed-to-surface 
 

Fauna 

Habitat 

Description Survey 

Area 

(ha) 

Area Within 

Development 

Envelope (ha) 

bird and mammal species. 

DL 

Minor Drainage Line characterised by rocky 

outcrops, woody debris and leaf litter within this 

habitat provide important features of microhabitats 

for reptile, bird, and mammal species.  Birds may 

also roost or nest in scattered trees. 

4.4 4.4 

TiFp 

Tecticornia low shrubland (Tecticornia and 

Frankenia).  Characterised by low shrubland 

(Tecticornia and Frankenia) on saline flats and 

lacks an overstorey and midstorey.  This habitat 

provides limited foraging opportunities for small 

bird species. 

13.6 13.3 

Beach 

Beach characterised by a sandy/shelly shoreline.  

Shorebirds (i.e. waders) utilise this habitat for 

roosting and/or foraging 

7.1 0.0 

CD Cleared/Track 8.5 8.4 

Total Area 546.4 449.7 

Table 5-36: Extent of Fauna Habitats within the Development Envelope 

5.7.3.2 Fauna Species 

Project specific fauna studies identified 40 species from 29 families, comprising five reptile 

species, 29 bird species and six mammal species including the European rabbit 

(Attachment 2P).  Out of the 40 species of fauna recorded, six significant species were 

recorded in the survey area: 

• Osprey (Pandion cristatus)  

• Lesser sand plover (Charadrius mongolus). 

• Caspian tern (Hydroprogne caspia). 

• Lesser crested tern (Thalasseus bengalensis). 

• Crested tern (Thalasseus bergii). 

• Rainbow bee-eater (Merops ornatus). 

The migratory shorebirds recorded within the survey area (including the Lesser sand plover) 

are discussed in Section 5.4.3.7. 
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5.7.3.3 Short Range Endemics 

A desktop assessment of Short Range Endemic (SRE) species was undertaken by 

Invertebrate Solutions (2017) and is provided as Attachment 2Q.  The assessment identified 

that nine confirmed SRE species of land snails occur within the region.  The majority of the 

species are restricted to the central Cape Range Peninsula and are not likely to occur within 

the Development Envelope (Invertebrate Solutions 2017). 

 

Based on habitat preferences, there is potential for two species of land snail, Plectorhagaha 

sp. 1 and Quistrachia sp. 1 to occur within the coastal plain area of the Development 

Envelope.  However, given the absence of limestone outcropping within the Development 

Envelope, the likelihood of these species being present was considered low 

(Attachment 2Q). 

 

5.7.4 Potential Impacts 

Construction and operation of the Proposal has the potential to directly and indirectly impact 

terrestrial fauna.  Table 5-37 summarises the potential impacts during each project phase. 

 

Project Phase Potential Impact 

Construction 

Direct loss of native fauna due to vehicle strike 

Direct loss of native fauna due to entrapment within water pipeline trench 

Direct loss of fauna habitat during clearing for onshore infrastructure 

Indirect loss or degradation of fauna habitat due to dust emissions 

Indirect loss or degradation of fauna habitat due to introduction or spread 

of weeds 

Operations 

Direct loss of native fauna due to vehicle strike 

Fragmentation of fauna habitat due to presence of onshore infrastructure 

Indirect loss or degradation of fauna habitat due to changes in surface 

water or groundwater levels or quality 

Indirect loss or degradation of fauna habitat due to changes in fire 

regimes 

Indirect impacts to native fauna as a result of introduction or increase of 

feral animals 

Loss or alteration of coastal habitat as a result of changes to coastal 

processes or hydrodynamic/hydrological regimes 

Table 5-37: Potential Impacts to Terrestrial Fauna 

5.7.5 Potential Cumulative Impacts 

Several third party projects or proposals (refer Section 2.5.8) have resulted in impacts to 

terrestrial fauna in the wider region.  Only the Cape Seafarms project has resulted in an 

impact to terrestrial fauna habitat at Heron Point.  Potential cumulative impacts are 

discussed in Section 5.7.6.11. 
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5.7.6 Assessment of Impacts 

5.7.6.1 Direct Loss of Native Fauna due to Vehicle Strike during Construction 

and Operations 

Injury or death of fauna from vehicle strike during construction is most likely to occur from 

heavy vehicle usage within the infrastructure footprint during the construction phase.   

 

Vehicles undertaking land clearing will be slow moving and operating only during daylight 

hours to reduce the likelihood of fauna strike.   

 

Due to the relatively short duration of the clearing phase (2 months) and the proposed 

management measures (Table 5-38), a significant impact on the biological diversity and 

ecological integrity of terrestrial fauna due to land clearing during construction of 

infrastructure is not expected. 

 

Injury or death of fauna from vehicle strike during operations is most likely to occur during 

transport of materials to the Bundle fabrication facility by way of double road trains and 

extendable trailers on North West Coastal Highway, Minilya-Exmouth Road and Burkett 

Road.  Transport of materials for the Proposal will result in additional heavy vehicle traffic 

associated with construction of a Bundle.  This constitutes an increase of: 

• 1% vehicles per day on North West Coastal Highway. 

• 5% vehicles per day on Minilya Exmouth Road. 

• 1% vehicles per day on Burkett Road. 

Double road trains will be required for 28 days and extendable trailers will be required for 

32 days, per Bundle project.  Heavy vehicle movements for delivery to the site are focused 

at the landward end of the Development Envelope.  Specific transit routes over the site will 

be developed to ensure that all movements are appropriately managed and controlled, 

inclusive of suitable measures to control and limit the interface between fauna and the 

operations area.  Outside of the primary fabrication area of the site, heavy vehicle 

movements will be rare. 

 

A small number of additional small vehicle movements will be generated by employees 

going to and from the Project on a daily basis, though it is expected that mini-buses will be 

used to transport the majority of the workforce to/from Exmouth and Learmonth. 

 

The site is proposed to be fenced to provide appropriate separation between adjacent 

pastoral operations and the proposed Bundle site operations.  The fence will also act to 

deter fauna from entering the site, and create segregation between vehicles and fauna 

during operations. 

 

Due to the relatively short duration of the increased traffic and the relatively small 

proportional increase in vehicle movements, a significant impact on the biological diversity 

and ecological integrity of terrestrial fauna is not expected. 

 

5.7.6.2 Direct Loss of Native Fauna due to Entrapment Within Water Pipeline 

Trench 

In the event that the production water pipeline is installed within a shallow trench, rather 

than on the surface, there is potential for smaller fauna to become trapped within the open 

trench during the construction phase.  The construction period will be relatively short 

(approximately six weeks) and the trench required for the burial of the pipe (≤ 150 mm) 

will be relatively small.  In addition, the trench will be running alongside existing tracks, so 
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along the margin and not through existing fauna habitat.  Given the above, fauna 

entrapment is not expected to be a significant risk to local fauna populations.   

 

Industry standard trench management measures will be implemented and a significant 

impact on the biological diversity and ecological integrity of terrestrial fauna is not expected.   

 

5.7.6.3 Direct Loss of Fauna Habitat during Clearing for Onshore Infrastructure 

The clearing of the Development Footprint will result in loss of fauna habitat, which may 

cause increased competition with individuals already using adjacent uncleared habitat.  

Clearing for the Proposal is expected to lead to a loss of 176 ha or 33% of the total mapped 

area.  Figure 5-47 presents the proposed onshore Development Footprint.   

 

Triodia Hummock Grassland (HG) is the most widespread fauna habitat with 160.1 ha 

(31%) of the mapped habitat to be impacted.  The highest percentage impacts are to CD 

(Cleared/Track) (58%) and TiFp (Tecticornia low shrubland) (56%).  The vegetation 

associated with the HG and TiFp habitats is considered to be widespread and representative 

of the Learmonth area (Attachment 2M and Attachment 2Q). 

 

All significant fauna identified were migratory/marine birds including the Lesser sand plover, 

Caspian tern, Lesser crested tern and Crested tern.  Potential impacts to coastal wader 

habitat (Fauna Habitat – Beach) are considered very limited, particularly at a regional scale 

(Section 5.4.5).  Rainbow bee-eaters were also recorded and are a highly common and 

widespread species in Australia, with a distribution that covers the majority of Australia 

(Barrett et al. 2003 in 360 Environmental 2018b). 

 

5.7.6.4 Indirect Loss or Degradation of Fauna Habitat due to Dust Emissions 

As outlined in Section 5.5.6.2 the potential accumulation of dust particulates on vegetation 

can potentially occur as a result of exposure to dust, resulting in a reduced ability for plants 

to photosynthesise and transpire, potentially causing a decline in health and eventual plant 

death which may negatively impact availability of fauna habitat.  Dust is likely to be 

generated during construction as a result of clearing for the Bundle fabrication facility 

infrastructure such as the access road, Bundle fabrication site and Bundle tracks.  To limit 

the generation of dust, water carts will be used during construction.   

 

Impacts from dust generation are likely to be limited to within 50 m of the generation point 

and are likely to be short-term during the land clearing process.  Potential short-term 

impacts during construction are considered unlikely to significantly affect surrounding fauna 

habitat and result in loss of habitat.  The mapped fauna habitats are well represented by 

local and regional vegetation communities and any potential impact is not likely to have an 

adverse impact on the biological diversity or ecological integrity of faunal assemblages.   

 

Dust suppression procedures will apply (mitigation measures are outlined in Table 5-38). 
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5.7.6.5 Indirect Loss or Degradation of Fauna Habitat due to Introduction or 

Spread of Weeds 

Of the eight weed species identified within the Development Envelope, Kapok bush (Aerva 

javanica), Buffel grass (Cenchrus ciliaris), and Mimosa bush (Vachellia farnesiana) are 

widespread through the region.  Kapok bush and Buffel grass have been introduced widely 

within pastoral regions as a pasture grass from Shark Bay to the Kimberley. 

 

Weeds may be spread and/or introduced by poor hygiene practices on vehicles and 

equipment, resulting in soil and weed vegetative material or seeds being transported around 

site, or into or offsite.  Additionally, weed growth may be encouraged by watering and 

nutrient loading from the irrigation of treated wastewater.   

 

Given the existing presence of weeds across the area, and the plans to use locally-sourced 

construction equipment, it is unlikely that Proposal activities will result in an introduction of 

new weed species.  The spread or proliferation of existing weeds will be managed through 

the management measures nominated in Table 5-38. 

 

The introduction or spread of weeds as a result of the Proposal is unlikely and an impact 

biological diversity and ecological integrity is not expected. 

 

Appropriate weed control procedures will be implemented to control the introduction and 

spread of weeds (refer Table 5-38 and Section 5.5.6.3). 

 

5.7.6.6 Fragmentation of Fauna Habitat due to Presence of Onshore 

Infrastructure 

Fragmentation of fauna habitat due to loss of vegetation reduces the ability of fauna to 

move freely to access dispersed or temporary resources and potentially reduces gene flow.  

Habitat fragmentation potentially exacerbates other threats, like predation by feral species, 

by providing access into habitats that were previously dense and difficult to traverse.  The 

potential for habitat fragmentation is most likely to occur where there is limited extent of a 

fauna habitat supporting a population of breeding fauna species, or where a particular 

species is limited to that specific habitat.  SREs, particularly vulnerable to habitat loss and 

fragmentation, were considered unlikely to occur in the Development Envelope 

(Section 5.7.3.3).   

 

Implementation of the Proposal will result in disturbance to 176 ha (33%) of the total 

mapped fauna habitat (Attachment 2P).  Current land use (grazing) may have resulted in a 

low level of habitat fragmentation in the region.   

 

Of the 40 species of fauna recorded within the Development Envelope, six species are of 

significance.  All were migratory/marine birds including the Lesser sand plover, Caspian 

tern, Lesser crested tern and Crested tern.  Potential losses of coastal habitat are very 

limited (0.2 ha or 2.8% of total mapped area) (see Section 5.4.6).   

 

The site will be surrounded by stock fencing (minimum requirement as advised by the 

Department of Planning, Lands and Heritage).  The boundary fencing will extend from the 

fabrication shed seaward to the top of the beach.  The fence will inhibit the movement of 

stock between the areas to the north and south of the site, but is not expected to 

significantly impede the movement of native fauna across the Development Envelope.  

Larger fauna such as the Western grey kangaroo or Black-footed rock-wallaby, which occur 

across the wider region, are likely to be able to jump a stock fence, or could pass the site 

along the beach or adjacent to the Minilya-Exmouth Road, while smaller fauna will be able 

to pass through or under the fencing.   
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Fragmentation is not expected to impact the overall health and viability of fauna populations 

within the area. 

 

5.7.6.7 Indirect Loss or Degradation of Fauna Habitat due to Changes in Surface 

Water or Groundwater Levels or Quality 

Proposal infrastructure, associated surface water drainage features, onsite water storage 

(hydrotest pond), treated wastewater discharge and groundwater abstraction have the 

potential to result in localised changes surface water flows, groundwater levels and 

groundwater quality within and adjacent to the Development Envelope.   

 

The region is often subjected to seasonal flooding from cyclones or heavy rainfall events 

between January and March.  Depending on the local topography, vegetation communities 

have adapted to site conditions that will allow for survival through intermittent flooding.  

Based on modelling (Attachment 2R), it is likely that some areas would be susceptible to 

flooding impacts as a result of changes to surface water flows associated with development 

of the Proposal, but the associated vegetation would be expected to recover, if an impact 

does occur, within 1 -2 years (refer Section 5.5.6.5).  Thus a long-term loss of fauna 

habitat, or change in the biological diversity and ecological integrity of fauna habitat, is not 

expected to result from localised changes in surface water flows. 

 

Depth to groundwater throughout the Development Envelope ranged from 12 mbgl near the 

fabrication shed to 32 mbgl at the proposed groundwater bores to the west.  Groundwater 

in the area of the bores is fresh to slightly brackish with TDS measurements of 

<1,700 mg/L.  Groundwater near the fabrication shed is shallower, and of higher TDS 

(> 46,000 mg/L) and will not be abstracted for use.   

 

Modelling of the potential groundwater drawdown associated with the abstraction of 

groundwater for the life of the Proposal has been completed, based on a total period of 

10,000 days (~27 years) (Attachment 2R).  Two scenarios were modelled to reflect 

drawdown effects under two plausible transmissivity values of 10 m2/day and 100 m2/day.  

Under the most conservative scenario (worst case), modelled with a transmissivity value of 

10 m2/day, maximum drawdown in the immediate location of the bores is up to 2.5 m after 

10 years of continuous abstraction (Figure 5-46).  Drawdown at a range of 3 km from the 

bores is predicted to not exceed 5 cm (Figure 5-46).  The maximum predicted drawdown 

after 10 years of continuous abstraction, at a distance of 1 km, is 0.2 m.  It is noted that 

the model does not include any recharge to the aquifer over this period and that continuous 

abstraction is assumed (whereas in reality bores are likely to operate on average for around 

50% of the time at maximum abstraction limits (0.3 L/s) to meet the Proposal water 

demand), meaning that an impact of this magnitude would be unlikely. 

 

Given the absence of GDE within the Development Envelope, the locally and regionally 

widespread nature of the fauna habitats recorded within the Development Envelope, the 

significant depth to groundwater and the localised and minor changes to groundwater levels 

following groundwater abstraction, significant changes on the biological diversity and 

ecological integrity of fauna habitats are not expected. 

 

No changes to groundwater quality are expected.  The low groundwater abstraction rates 

will prevent significant elevation of saline groundwater underlying the freshwater aquifer.  

The low treated wastewater discharge volumes and nutrient concentrations will prevent an 

impact to fauna habitat adjacent to the sprayfield (refer Section 5.8.6.3).   
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Proposed management measures applicable to protection of fauna habitat and species are 

provided in Table 5-38. 

 

5.7.6.8 Indirect Loss or Degradation of Fauna Habitat due to Changes in Fire 

Regimes 

The region has a hot semi-arid climate with hot summers and mild winters (Section 2.5.1) 

and is subject to frequent natural fires, often preceded by several seasons of above average 

rainfall (DEC 2010b).  Controlled burning is conducted as part of pastoral activities as part 

of regional fire management programs.   

 

Due to the increased presence of people and machinery in the area, there is an increased 

risk of accidental fires, which could affect fauna habitat on a local and regional scale.  

Uncontrolled or unintentional fires may result from such activities as welding or natural 

causes such as lightning strike.   

 

Vehicles associated with the Proposal, other than those involved in vegetation clearing, will 

not be permitted to enter vegetated areas.  Firefighting equipment will be maintained within 

light vehicles, earth moving equipment and buildings.  Fire breaks will be installed, as 

required, to manage the risk to people and infrastructure.  Management procedures 

including hot work permits will be applied to minimise the risk of accidental fire. 

 

It is considered unlikely that an accidental fire will be generated by Proposal activities.   

 

Subsea 7 will perform a Bushfire Attack Level (BAL) assessment as part of the development 

application and approval process.  This assessment will identify the appropriate BAL rating 

to be applied to the development to ensure that the risks associated with fire are 

appropriately managed. 

 

In the event of fire, the loss or degradation of fauna habitat from fire is likely to be localised 

and short-term in nature and would not be anticipated to adversely impact the environment 

given the open structure of the vegetation and locally and regionally common nature of the 

fauna habitats within the Development Envelope (Section 5.6.3). 

 

5.7.6.9 Indirect Impacts to Native Fauna as a Result of Introduction or Increase 

of Feral Animals 

Establishment of infrastructure, such as the spray field, hydro testing pond, production 

bores or temporary waste storage areas may result in an increase in abundance of feral 

animals within or adjacent to the Development Envelope.  This can result not only in an 

increase in predation of native fauna, but also result in an increase in competition for food 

resources. 

 

Containment or fencing of freshwater storages will limit potential for an increase in feral 

animals within the area, and aligns with the threat abatement plan for predation by feral 

cats (DoE 2015c).  The hydrotest water pond will be covered to prevent contamination, or 

industrial water bladders will be used, reducing the likelihood of access by feral animals. 

 

Temporary waste storages will use lidded bins, with all waste regularly removed offsite for 

disposal by a licenced third party contractor. 

 

It is not considered likely that development and operation of the Proposal will result in 

introduction of new feral animal species to the area or an increase in abundance of feral 

animals.  It is anticipated that the proposed controls will be effective and will prevent an 

increase in the abundance of feral animals within the Development Envelope (Table 5-38). 
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5.7.6.10 Loss or Alteration of Coastal Habitat as a Result of Changes to Coastal 

Processes or Hydrodynamic/Hydrological Regimes 

Potential impacts to migratory birds and their habitat from the loss or alteration of coastal 

habitat are discussed in Sections 5.4.6.1 and 5.4.6.9.  No impacts to other fauna species 

are anticipated due to loss or alteration of coastal habitat. 

 

5.7.6.11 Cumulative Impacts 

Survey of the Development Envelope identified four broad fauna habitats that are 

considered widespread and common in the Exmouth region (Section 5.7.3.1).  Additional 

impacts to coastal vegetation representing potential fauna habitat include the loss of 

generally degraded native vegetation within the onshore footprint of the Exmouth Marina 

and small-scale residential and light industrial developments between Exmouth Marina and 

Heron Point.  The habitats impacted are widespread and do not represent key fauna habitat. 

 

Losses of terrestrial fauna are likely to occur primarily due to vehicle strike.  Due to the 

relatively short duration of the increased traffic associated with the operation of the 

Proposal, and the relatively small proportional increase in vehicle movements (1% on North 

West Coastal Highway, 5% on Minilya-Exmouth Road, and 1% on Burkett Road), a 

significant cumulative impact on terrestrial fauna is not expected. 

 

Given the common and widespread nature of the fauna habitats likely to be impacted by the 

Proposal, and the regional distribution of similar, and higher value, fauna habitats, 

cumulative impacts associated with the loss of fauna habitat are not expected to threaten 

the biological diversity and ecological integrity of terrestrial fauna. 

 

5.7.7 Mitigation, Monitoring, and Predicted Outcome 

Proposed mitigation measures to address potential impacts on terrestrial fauna, the 

predicted outcomes and monitoring (where proposed to verify the outcome) are outlined in 

Table 5-38. 

 

The EPA objective ‘to protect terrestrial fauna so that biological diversity and ecological 

integrity are maintained’ will be met. 
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Potential Impact Mitigation Measures Predicted Outcome 

Direct loss of native 

fauna due to vehicle 

strike during 

construction and 

operations 

Measures to avoid: 

• NA 

Measures to minimise: 

• Land disturbance will be kept to the minimum necessary for 

development of the Proposal. 

• Where practicable, land clearing will be undertaken 

progressively with the amount of active disturbance minimised.   

• A fauna relocation team will be present to assist in recovery 

and relocation of any native fauna displaced during land 

clearing. 

• Vehicle traffic will be confined to defined roads and tracks 

(except during active clearing). 

• Speed limits will be implemented and enforced to minimise 

fauna mortality due to vehicle strike. 

• The site induction program will provide information on fauna of 

conservation significance, including their appearance and 

habitats. 

Measures to rehabilitate: 

• Vertebrate fauna injuries and/or deaths will be reported and a 

register maintained.   

• Injured vertebrate fauna will be taken to the Exmouth office of 

DBCA, or to Exmouth Wildlife Care Group, for assessment/ 

rehabilitation. 

Fauna injury or mortality due to vehicle 

strikes may occur during construction 

and operations.  Implementation of 

management measures will reduce the 

likelihood of vehicle strike.  Given fauna 

species of conservation significance are 

all migratory or marine bird species, 

the likelihood of interaction with 

vehicles is considered low.   

 

Given the proposed management 

measures, a significant impact on the 

biological diversity and ecological 

integrity of terrestrial fauna is not 

predicted.   

Direct loss of native 

fauna due to 

entrapment within 

water pipeline trench 

Measures to avoid: 

• NA 

Measures to minimise: 

Given the short construction period 

(approximately six weeks), the small 

diameter of the pipe (≤ 150 mm) and 

resultant small size of the trench 

required, and the use of existing 



Learmonth Pipeline Fabrication Facility 

Environmental Review Document 

 

 

 
Sept 2019 Page 291 seabed-to-surface 
 

Potential Impact Mitigation Measures Predicted Outcome 

• Fauna shelters (e.g. hessian bags) placed every 50 m or less in 

open trench.   

• Open sections of trench inspected in the morning, within three 

hours of sunrise, and immediately before pipe laying and 

backfilling.   Any entrapped fauna retrieved and released. 

• Trench inspections, and fauna retrieval and release, by a 

suitably trained fauna handler. 

• Trench backfilled (to at least cover pipe) as soon as practicable 

after pipe laying. 

• Retrieved fauna released into suitable habitat near point of 

rescue, at appropriate distance from trench, as soon as 

practicable, except where they need to be held for treatment 

(dehydration, hypothermia, etc.), or are a nocturnal species 

best released in the evening. 

Measures to rehabilitate: 

• Fauna unfit for release referred to the Exmouth office of DBCA, 

or to Exmouth Wildlife Care Group, for assessment/ 

rehabilitation. 

tracks, fauna entrapment is not 

expected to be a significant risk to local 

fauna populations.   

 

Following the implementation of the 

proposed management measures, a 

significant impact on the biological 

diversity and ecological integrity of 

terrestrial fauna is not expected.   

Direct loss of fauna 

habitat during clearing 

for onshore 

infrastructure 

Measures to avoid: 

• Project design has considered use of existing disturbed areas 

and these will be used wherever possible to minimise total 

ground disturbance. 

Measures to minimise: 

• Land disturbance will be kept to the minimum necessary for 

development of the project. 

• Ground disturbance procedures and a permitting system will be 

implemented. 

• Where practicable, land clearing will be undertaken 

The fauna habitats identified within the 

Development Envelope are associated 

with vegetation communities that are 

well represented locally and regionally.   

 

The six conservation significant fauna 

identified in the Development Envelope 

are marine and migratory bird species 

that use coastal habitat.  Impacts on 

this habitat are low at a local and 

regional scale.  This is discussed further 

in Section 5.4.5.   
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progressively with the amount of active disturbance minimised.   

• The site induction program will provide information on fauna of 

conservation significance, their appearance and habitats.   

Measures to rehabilitate: 

• Disturbed areas will be rehabilitated as they become available.   

• Topsoil will be appropriately stored and respread over 

rehabilitated areas to act as a seed source. 

• Cleared vegetation will be appropriately stored and respread 

over rehabilitated areas to protect the soil from erosion and 

provide habitat for fauna. 

Based on the above, the biological 

diversity and ecological integrity of 

terrestrial fauna will be maintained. 

 

Monitoring 

Inspections/survey to confirm no 

clearing beyond Development 

Envelope. 

Indirect loss or 

degradation of fauna 

habitat due to dust 

emissions 

Measures to avoid: 

• Project design has considered use of existing disturbed areas 

and these will be used wherever possible to minimise total 

ground disturbance. 

Measures to minimise: 

• Water carts will be utilised for dust suppression during 

construction. 

• Land disturbance will be kept to the minimum necessary for 

development of the project. 

• Ground disturbance procedures and a permitting system will be 

implemented. 

Measures to rehabilitate: 

• NA 

Potential short-term and local impacts 

may occur during construction but are 

considered unlikely to significantly 

affect fauna habitat condition or result 

in loss of habitat. 

 

The biological diversity and ecological 

integrity of terrestrial fauna will be 

maintained. 

Indirect loss or 

degradation of fauna 

habitat due to 

introduction or spread 

of weeds 

Measures to avoid: 

• Earth moving machinery will be cleaned of soil and vegetation 

prior to entering or leaving the Development Envelope. 

• No weed affected soil, mulch or fill will be brought into the 

Increased presence of weeds (species 

and abundance) may affect fauna 

habitat.  Given the proposed 

management measures these impacts 

will not result in significant impacts on 
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Development Envelope. 

• During operations, vehicles and equipment will keep to 

designated roads and tracks. 

Measures to minimise: 

• A weed hygiene system will be developed and implemented 

during the construction phase to avoid the establishment of 

new populations within the Development Envelope. 

Measures to rehabilitate: 

• Disturbed areas will be rehabilitated as they become available. 

• Conduct ongoing weed control in rehabilitation areas. 

the health, abundance and structure of 

fauna habitat.  

 

Subsea 7 considers that the potential 

impacts to fauna habitat can be 

managed such that there are no 

significant residual impacts to 

terrestrial fauna habitat and the 

biological diversity and ecological 

integrity of fauna will be maintained.  

Fragmentation of fauna 

habitat due to presence 

of onshore 

infrastructure 

Measures to avoid: 

• Project design has considered use of existing disturbed areas 

and these will be used wherever possible to minimise total 

ground disturbance. 

Measures to minimise: 

• Clearing activities will be managed to ensure clearing is strictly 

limited to that necessary for operations. 

• Stock fencing to be installed around site boundary that will 

allow native fauna to cross site.   

Measures to rehabilitate: 

• Disturbed areas will be rehabilitated as they become available.   

The potential for habitat fragmentation 

is most likely to occur where there is 

limited extent of a fauna habitat 

supporting a population of breeding 

fauna species or where a particular 

species is limited to that specific 

habitat.  Fauna habitats in the 

Development Envelope are well 

represented locally and regionally and 

do not support species of conservation 

significance that are restricted. 

 

Based on the above, the biological 

diversity and ecological integrity of 

terrestrial fauna will be maintained. 

Indirect loss or 

degradation of fauna 

habitat due to changes 

in surface water flows 

or changes in 

groundwater levels or 

Measures to avoid: 

• Project infrastructure and associated surface water 

management infrastructure has considered existing conditions 

and has been designed to minimise impacts to surface drainage 

patterns. 

Long-term losses of fauna habitat or 

changes in the biological diversity and 

ecological integrity of fauna habitat are 

not expected to result from localised 

changes in surface water flows.   
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quality Measures to minimise: 

• Monitoring of groundwater levels and quality as required under 

the licence to abstract groundwater (under 5C of the Rights in 

Water and Irrigation Act 1914). 

Measures to rehabilitate: 

• Rehabilitation of areas impacted by changes to surface water 

flows or quality. 

Given the absence of GDE within the 

Development Envelope and locally and 

regionally widespread nature of fauna 

habitats within the Development 

Envelope, localised changes to 

groundwater levels and or quality are 

not considered likely to have significant 

changes on the biological diversity and 

ecological integrity of fauna habitats. 

 

Based on the above, the biological 

diversity and ecological integrity of 

terrestrial fauna will be maintained. 

Indirect loss or 

degradation of fauna 

habitat due to changes 

in fire regimes 

Measures to avoid: 

• NA.   

Measures to minimise: 

• Development to be conducted in accordance with appropriate 

BAL specifications/conditions. 

• Vehicle traffic will be confined to defined roads and tracks 

(except during active clearing). 

• Firefighting equipment will be located on site and in project 

vehicles.   

• Project personnel will be trained in fire response. 

• A Hot Work Permit system will be developed and implemented. 

• The project site induction will include information on the 

prevention and management of fires. 

Measures to rehabilitate: 

• Disturbed areas will be rehabilitated as they become available. 

Mitigation measures will minimise the 

risk of Proposal-related fires.  The 

Proposal-specific impacts on local fire 

regimes are not anticipated to 

adversely impact the environment 

given the open structure of the 

vegetation and locally and regionally 

common nature of fauna habitats 

within the Development Envelope. 

 

Based on the above, the biological 

diversity and ecological integrity of 

terrestrial fauna will be maintained. 
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Indirect impacts to 

native fauna as a result 

of introduction or 

increase of feral 

animals 

Measures to avoid: 

• Lidded bins. 

• Regular removal of waste by a licenced contractor. 

Measures to minimise: 

• Access control measures implemented to sources of water 

(e.g. fencing, or the use of sealed bladders, covers, etc.). 

Measures to rehabilitate: 

• A feral animal control program will be implemented if 

populations of feral animals noticeably increase. 

It is not considered likely that 

development and operation of the 

Proposal will result in introduction of 

new feral animal species to the area or 

an increase in abundance of feral 

animals.  It is anticipated that the 

proposed controls will be effective and 

will prevent an increase in diversity and 

abundance of feral animals. 

 

Based on the above, the biological 

diversity and ecological integrity of 

terrestrial fauna will be maintained. 

Loss or alteration of 

coastal habitat as a 

result of changes to 

coastal processes or 

hydrodynamic/ 

hydrological regimes 

Addressed within Section 5.4.6.11 as related to migratory bird habitat. 

Table 5-38: Proposed Mitigation Measures and Predicted Outcome for Terrestrial Fauna 

 




