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EXECUTIVE SUMMARY 
Proposal name Koombana Bay Marine Structures 

Proponent name South West Development Commission 

Marine Fauna Management Plan 
purpose 

Consistent with the Environmental Protection Authority’s (EPA) 
Environmental Scoping Document (EPA 2015) the purpose of this Marine 
Fauna Management Plan (MFMP) is to identify and detail the measures 
the future proposal proponents will implement during construction and 
operation of the future proposals to manage and mitigate potential impacts 
to marine fauna to demonstrate and ensure that the EPA’s objective for 
marine fauna and proposed KBMS strategic proposal environmental 
objectives are capable of being met 

Environmental Protection Authority 
(EPA) Marine Fauna objective 

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

Koombana Bay Marine Structures 
environmental objectives 

1. Maintain extent of potential marine fauna habitat outside of the 
development envelopes 

2. Continuity of existing dolphin behaviours and use of Koombana Bay 
3. Maintain blue swimmer crab and fin fish fisheries 
4. Continuity of fairy tern nesting opportunity within Koombana Bay 
5. Continuity of existing little penguin use of Koombana Bay 

Impact specific objectives • Minimise the modification / loss of habitat during construction that may 
lead to direct or indirect effects on marine fauna during construction 

• Reduce the risk of injury to marine fauna resulting from underwater 
water noise during piling 

• Reduce the risk of injury or death to marine fauna arising from 
collisions with vessels during construction and operation 

• Reduce the risk of entanglement arising from marine debris associated 
with construction and operation 

• Reduce the risk of entrainment arising during dredging 
• Reduce the elevated risk of introduced species becoming established 

during construction and operation 
• Reduce the risk of adverse effects on marine fauna from hydrocarbon 

and chemical spills during construction and operation 
• Reduce artificial light emissions affecting the marine environment 

during construction and operation in line with Commonwealth guidance 
• Reduce the risk of displacement of breeding seabirds and shorebirds 

from elevated onshore noise during construction and operation 
• Reduce the risk of increased recreational fishing pressure leading to a 

decline in local fisheries target species during operation 
• Reduce the risk of human - fauna interactions associated with an 

increase in public access to the waterfront from land-based pedestrian 
access and an increase in recreational vessels during operation 

Condition clauses (if applicable) N/A 

Key components or legal 
requirements of the MFMP 

See Table 11 to Table 21 

Proposed construction date Construction dates and time frames for the future proposals are yet to be 
determined 

MFMP required pre-construction? Yes No ☐ 
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1 INTRODUCTION 
The South West Development Commission (SWDC) is the proponent for the Koombana Bay Marine 
Structures (KBMS) strategic proposal. 

The KBMS proposal was referred to the Environment Protection Authority (EPA) on 24 March 2015 under 
Section 38 of the Environment Protection Act 1986 (EP Act). The EPA determined the KBMS proposal 
required assessment at the level of “Strategic Proposal (Public Environmental Review” or SPER) primarily 
because this proposal identified that the three future proposals may individually, or in combination, have a 
significant impact on the environment. The EPA approved an Environmental Scoping Document (ESD) for 
the KBMS strategic proposal on 26 June 2015. 

The KBMS strategic proposal is located within the City of Bunbury, about 174 kilometres (km) south of Perth, 
Western Australia. The marine structures subject to the KBMS strategic proposal are situated within 
Koombana Bay which neighbours the Bunbury Central Business District and the Marlston North residential 
and waterfront developments. Figure 1 illustrates the indicative KBMS strategic proposal. 

An overarching summary of the KBMS strategic proposal is provided in Table 1. 
Table 1: Summary of the KBMS strategic proposal 

Proposal title Koombana Bay Marine Structures 

Proponent name South West Development Commission 

Brief 
description 

The KBMS strategic proposal is for the construction and operation of small craft marine 
infrastructure in Bunbury, south-west Western Australia. The proposed marine infrastructure 
includes construction and operation of jetties, boat ramps and boat pens 
The identified future proposals under the strategic proposal for the construction and operation of: 
• Casuarina Boat Harbour 
• Koombana Bay Sailing Club marina 
• Dolphin Discovery Centre finger jetty. 
The construction of the future proposals will be undertaken in stages. The marine infrastructure is 
located adjacent to, or proximate to existing infrastructure in Koombana Bay, Bunbury 

 

A description and identification of the elements for each future proposal in provided in Table 2. 
Table 2: Identified future proposal description and elements 

Casuarina Boat Harbour 
This future proposal includes a dredging and dredge spoil disposal component, a piling component, land reclamation 
and construction of a breakwater and revetment walls. The marine infrastructure includes the construction and 
operation of floating jetties, boat ramps and boat pens 

Proposal element  Location / description  Maximum extent, capacity or range 
Physical elements 
Development envelope Figure 1 Up to 40 ha 
(Indicative) Casuarina Boat 
Harbour disturbance footprint 

Up to 32 ha within indicative disturbance footprint 

Breakwater Up to 3.5 ha within indicative disturbance footprint 
Reclamation Up to 3.5 ha within indicative disturbance footprint 
Marine infrastructure Floating jetties, boat ramps and boat pens to be 

located within indicative disturbance footprint 
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KBSC marina 
This future proposal includes a dredging component, a piling component, land reclamation (including onshore dredge 
spoil disposal) and construction of two breakwaters. The marine infrastructure includes the construction and operation 
of floating jetties, boat ramps and boat pens 

Proposal element  Location / description  Maximum extent, capacity or range 
Physical elements 
Development envelope Figure 1 Up to 16 ha 
(Indicative) KBSC marina 
disturbance footprint 

Up to 10 ha within indicative disturbance footprint 

Breakwaters Up to 2.5 ha within indicative disturbance footprint 
Reclamation Up to 2 ha within indicative disturbance footprint 
Marine infrastructure Floating jetties, boat ramps and boat pens to be 

located within indicative disturbance footprint 

DDC finger jetty 
This future proposal includes a finger jetty, a piling component and a temporary onshore construction laydown area 

Proposal element  Location / description  Maximum extent, capacity or range 
Physical elements 
Development envelope Figure 1 Up to 0.5 ha 
(Indicative) DDC jetty indicative 
disturbance footprint 

Up to 0.15 ha within indicative disturbance 
footprint 

Marine infrastructure Jetty up to 110 metres long 
Other elements which affect extent of effects on the environment  
Proposal time Maximum project life  100 years 

Construction phase  Construction time frames yet to be determined 
Operations phase  100 years 
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Figure 1: KBMS strategic proposal 
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2 SCOPE AND RATIONALE 
This Marine Fauna Management Plan (MFMP) identifies and details the measures the future proposal 
proponents will implement during construction and operation of the future proposals to manage and mitigate 
potential impacts to marine fauna to demonstrate and ensure that the EPA’s objective for marine fauna and 
proposed KBMS strategic proposal environmental objectives are capable of being met. 

This MFMP details an objective-based monitoring and management framework and has been prepared to 
accord with the EPA’s Instructions on how to prepare EP Act Part IV Environmental Management Plans 
(EPA 2021a). 

2.1 Environmental scoping document requirements 
This MFMP was specifically prepared to address the relevant ESD (EPA 2015) requirements for the KBMS 
strategic proposal (Table 3). 
Table 3: KBMS strategic proposal ESD requirements 

Marine fauna required work Relevant section 
7. Identify management and mitigation measures for each of the future proposals to 

demonstrate that the EPA’s objectives for marine fauna can be met and to ensure 
residual impacts are not greater than predicted. This is to include management and 
monitoring protocols for introduced marine organisms during construction and operation 
and protocols to reduce the impacts to marine fauna during construction and operation 

Section 4 

8. Include a MFMP which details the monitoring and management that will apply during and 
after construction to demonstrate and ensure that residual impacts to marine fauna are 
not greater than predicted 

This MFMP 

2.2 Receiving environment 

2.2.1 Database searches 

A search of Department of Climate Change, Energy, the Environment and Water’s (DCCEEW) Protected 
Matters Search Tool (PMST) was undertaken using a circular search area within a 5 km radius of the KBMS 
strategic proposal was undertaken on 6 December 2021 to determine a list of marine fauna Matters of 
National Environmental Significance that are either known or likely to occur proximate to the proposal. A 
search of the Department of Biodiversity, Conservation and Attraction’s (DBCA) NatureMap database, using 
a circle search within a 5 km radius of 115° 38' 40'' E, 33° 18' 53'' S was also undertaken to determine a list 
of marine fauna species that have been recorded within 5 km of the KBMS strategic proposal. A search of 
the DBCA’s Threatened and priority fauna database, using a circle search within a 5 km radius of 115° 38' 
40'' E, 33° 18' 53'' S, was also undertaken. The conservation significant marine fauna and shorebird species 
which have been recorded within 5 km of the KBMS strategic proposal are presented in Figure 2. The 
NatureMap and DBCA databases contain point records of where a particular species has been identified (i.e. 
a known occurrence). 



REPORT 

AU213001693.005 | Strategic public environmental review | Rev 1 | 28 March 2023 
rpsgroup.com 

 Page 6 

 
Figure 2: DBCA Threatened and priority fauna database results for marine fauna and shorebirds 
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2.2.2 Fish, marine invertebrates and fisheries 

2.2.2.1 Fish and marine invertebrates 

The key findings of the DCCEEW PMST and the DBCA NatureMap and Threatened and priority fauna 
searches relevant to fish are shown in Table 4. There were no threatened marine invertebrates identified by 
either database, however blue swimmer crabs have been included in this assessment due to their 
importance to the local fishery industry. 
Table 4: Conservation significant fish potentially found within and proximate to the KBMS strategic 

proposal 

Common name Scientific name EPBC Act status BC Act 
Listed 
threatened 

Listed 
migratory 

Conservation 
dependent 

Status Record 
(yes/no) 

Great white shark Carcharodon 
carcharias 

VU  - VU No 

Grey nurse shark (west 
coast population) 

Carcharias taurus VU - - VU No 

School shark, eastern 
school shark, snapper 
shark, tope, soupfin shark 

Galeorhinus galeus - -  - No 

Reef manta ray Mobula alfredi -  - - No 
Oceanic (giant) manta ray Mobula birostris -  - - No 
Whale shark Rhincodon typus VU  - Other 

specially 
protected 
fauna 

No 

Scalloped hammerhead Sphyrna lewini - -  - No 
Southern bluefin tuna Thunnus maccoyii - -  - No 

Note ‘VU’: Vulnerable. 

2.2.2.1.1 Southern bluefin tuna 

Southern bluefin tuna have a broad distribution surrounding Australia. In summer months, adults spawn in 
the north-east Indian Ocean and then post-larval fish are dispersed southwards along the coast of Western 
Australia (Fujioka et al. 2012). It is thought that southern bluefin tuna arriving on the south-west coast are 
migrating through towards nursery grounds on the shelf in the Great Australian Bight (Fujioka et al. 2012), 
Therefore, since southern blue fin tuna are more concentrated along the southern coast, and being a highly 
mobile pelagic species, it is highly unlikely they would be present within or proximate to the KBMS strategic 
proposal. 

2.2.2.1.2 Scalloped hammerhead 

The scalloped hammerhead is a coastal and semi-oceanic species found in warm temperate and tropical 
waters. Although they have a distribution that spans most of Western Australia’s coastline (from the Timor 
Sea to the south-west cape), they are rarely found south of the Abrolhos Islands (DBCA 2019) and, are 
therefore, highly unlikely to be present within or proximate to the KBMS strategic proposal. 

2.2.2.1.3 School shark 

School sharks occur throughout the temperate coastal waters of southern Australia, from Moreton Bay in 
southern Queensland to Perth (Pogonoski et al. 2002). Although they are wide ranging, they are primarily a 
deep-water demersal species and use inshore waters for birthing and nursery sites. No nursery areas are 
identified in Western Australia, as they are located around Victoria, Tasmania, and parts of South Australia 
(Pogonoski et al. 2002). They are, therefore, unlikely to be present within or proximate to the KBMS strategic 
proposal. 
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2.2.2.1.4 Whale shark 

Whale sharks have a broad distribution and are usually found in tropical and warm temperate seas. Large 
numbers of whale sharks gather off Ningaloo Reef between March and June each year to feed on schools of 
euphausiids and baitfishes associated with the seasonal development of a closed Leeuwin current/Ningaloo 
current recirculation pattern (Wilson et al. 2006). The long-term movement patterns of six whale sharks were 
documented, all of which travelled north-east into the Indian Ocean after departing Ningaloo Reef (Wilson et 
al. 2006). Therefore, it is unlikely they would be present within or proximate to the KBMS strategic proposal. 

2.2.2.1.5 Great white shark 

The great white shark is widely, but not evenly, distributed in southern Australia. There is a south-western 
population, the range of which includes Koombana Bay (Department of Agriculture, Water and the 
Environment (DAWE) 2021a). Great white sharks travel up the Western Australian coast but are mainly 
>10 km from the coast in waters >50 m deep (Government of Western Australia 2018). Although present in 
the wider region, the great white shark is not expected to occur within or proximate to the KBMS strategic 
proposal other than on a sporadic and infrequent basis. 

2.2.2.1.6 Grey nurse shark 

The grey nurse shark is restricted to two populations in Australia, one on the east coast and one on the west 
coast. The west coast population is listed as Vulnerable under the EPBC Act, although it is reported to be 
widely distributed along the Western Australian coast from Albany to Exmouth, with known aggregation sites 
at Rottnest Island and Exmouth (Fisheries Research and Development Corporation 2019). Four individuals 
(including a potentially pregnant female) were also recorded 130 m water depth at a seamount in the 
Bonaparte Basin (Jacobs 2016), which may suggest the presence of a north-western population, or that the 
western population is more extensive than previously considered. Sightings of the grey nurse shark are 
uncommon in the Bunbury area, which suggests that they are moving through the area rather than resident 
(Chidlow et al. 2006). Therefore, it is unlikely that the grey nurse shark would be present within or proximate 
to the KBMS strategic proposal. 

Grey nurse shark aggregation sites around inshore rocky reefs or islands at depths of 10–40 m, in deep 
sandy or gravel filled gutters, or in rocky caves should be considered habitat critical to the survival of the 
species. None of these sites occur within or proximate to the KBMS strategic proposal. 

2.2.2.1.7 Manta rays 

There are two listed species of migratory manta ray that may occur in Koombana Bay. These species are the 
reef and oceanic (giant) manta ray (Mobula alfredi and Mobula birostris, respectively). Sighting records of 
both species showed them to be mainly distributed north of Shark Bay, with very occasional, anecdotal, 
sightings further south (Armstrong et al. 2020). They are not expected to be present within or proximate to 
the KBMS strategic proposal. 

2.2.2.1.8 Blue swimmer crabs 

Blue swimmer crab (Portunus armatus) is widely distributed along the entire Western Australia coastline 
(Harris et al. 2017) and reside in sandy bottom nearshore and estuarine habitats up to 50 m in depth 
(Johnston et al. 2020). It is a short-lived fast-growing species with a high fecundity and potential for wide 
dispersal and distribution of recruits (Johnston et al. 2020). Timing and movements of blue swimmer crabs 
vary between locations. Based on the findings of breeding stock surveys undertaken by Harris et al. (2017) 
between 2013-16 for the Leschenault Estuary and broader Koombana Bay area, the KBMS strategic 
proposal intersects areas of high abundance of juvenile and male blue swimmer crabs and, to a lesser 
extent, sexually mature female crabs. Key periods for the crabs’ reproductive cycle in the broader Koombana 
Bay area is the mating period from January to April and the spawning period from October to January. 

2.2.2.2 Fisheries 

Koombana Bay is currently used by recreational and commercial fishers. Crabbing, line fishing and beach 
seining for whitebait (Hyperlophus vittatus) and Australian herring (Arripis georgianus) are the most common 
fishing practices in the area (Graeme Hall, Department of Fisheries (DoF), pers comm. 2 February 2017). 
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The key areas in the region that are used by commercial fishers to target fin fish include the area from Forest 
Beach to Binningup (to the north of Bunbury) and the area around Power Station Beach (directly to the east 
of the Bunbury Port), with BP / Casuarina Beach only being used opportunistically by commercial fishers 
using nets from the beach (Graeme Hall, DoF, pers comm. 2 February 2017). 

The target species for recreational fishers in Koombana Bay include blue swimmer crab (Portunus armatus), 
tailor (Pomatomus saltatrix), Australian herring (Arripis georgianus), mullet and mulloway (Argyrosomus 
japonicus), during the summer period. Another key recreational fishing location in the Koombana Bay area is 
the artificial reef outside the bay, which was relatively recently extended (Figure 3). The removal of the 
historic timber jetty has reduced available fishing locations and the recreational fishing community supports 
creation of new structures which support shore-based fishing (Recfishwest 2019). 

 
Figure 3: Koombana Bay boat ramps and artificial reef 

Commercial blue swimmer crabbing is prohibited in the Leschenault Estuary and Koombana Bay and the 
Mandurah to Bunbury area south of Comet Bay has not been fished commercially since 2014 (Johnston et 
al. 2020). Recreational blue swimmer crabbing is still permitted, and participation rates are the highest of any 
inshore species in south-west Western Australia (Newman et al. 2021). Koombana Bay is an important 
recreational fishery for blue swimmer crabs, with most fishing undertaken in the summer months using drop 
nets set from boats, before crabs move into the Leschenault Estuary to spawn (Graeme Hall, DoF, pers 
comm. 2 February 2017). The Bunbury blue swimmer crab fishery is closed from 1 September to 30 
November each year, after a fisheries stock review in 2018. Recreational catch rates for the Leschenault 
Estuary obtained through a voluntary angler programme have been variable between 2013–2014 and 2017–
2018, however the 2017–2018 catch rate of four retained crabs / ten drop net pulls was the highest recorded 
over a five-year period (Johnston et al. 2020). The 2019 catch rate of sexually mature females from fishery-
independent breeding stock surveys was 11.5 crabs/traplift, with an egg production index of 17.8×106 eggs/ 
traplift (Johnston et al. 2020). On this basis, the fisheries crab stock assessment classified Leschenault 
Estuary (and broader Bunbury area) as Sustainable (Johnston et al. 2020). 

The Department of Primary Industries and Regional Development’s (DPIRD) Fisheries’ research group has 
conducted a juvenile fish recruitment annual netting survey at Koombana Bay and various other 
representative south-west and south coast sites from 1995 targeting: 

• Yellow-eye mullet (Aldrichetta forsteri) 
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• Australian herring (Arripis georgianus) 

• Western Australian salmon (Arripis truttaceus) 

• Whitebait (Hyperlophus vittatus) 

• Sea garfish (Hyporhamphus melanchir) 

• Sea mullet (Mugil cephalus) 

• Tailor (Pomatomus saltatrix) 

• King George whiting (Sillaginodes punctatus) 

• YELLOW fin whiting (Sillago schombergkii) 

• Blue sprat (Spratelloides robustus) 

• Banded toadfish (Torquigener pleurogramma) 

• Hardyhead. 

The average catch rates at each sampling site for the juvenile target fish species between 1993 and 2008 
using 61 m and 21 m nets only as reported by Smith et al. (2008) are presented in Table 5. Compared to all 
other representative south-west sites sampled over the years, Koombana Bay has relatively high abundance 
and diversity of juvenile fish. The average catch rates for the Leschenault Estuary sites also highlight the 
importance of this estuary system as a nursery ground for juvenile fish. Koombana Bay is currently sampling 
by DPIRD eight times a year with 61 m net between September and April, with the largest numbers of 
juvenile fishes caught nearest to the groyne (Rodney Duffy, DPIRD, pers comm. 15 March 2023). 

These long-term research-based fisheries data set for Koombana Bay provide a robust baseline to underpin 
future KBMS strategic proposal specific monitoring programs identified in Section 2.7. Community monitoring 
programmes have also been undertaken, for example the City of Bunbury has provided funding to Manea 
Senior College to monitor blue swimmer crabs in Koombana Bay and Leschenault Inlet for the last five years 
(pers comm. Crystelle Evangelista, City of Bunbury (CoB), 15 March 2023), which could provide additional 
anecdotal context. 
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Table 5: Average catch rates of target juvenile target fish species between 1993 and 2008 using 61 m and 21 m nets only 

Site Net type Average catch rate (total no. caught / total sampling days) 
Sea mullet Yellow-

eye mullet 
Banded 
toadfish 

Australian 
herring 

Hardyhead Whitebait Blue 
sprat 

Sea 
garfish 

Tailor 

Leschenault Estuary – Town Site 21 m 10.00 46.67 26.33 - 994.67 114.00 - - - 
Leschenault Estuary – Preston River 21 m 0.50 38.50 - - 283.00 153.50 99.50 - - 
Leschenault Estuary – Pelican Point 21 m 14.00 173.33 5.33 - 886.67 49.67 - - - 
Woodman Point 21 m - 6.43 39.71 - 36.00 12.00 5,153.00 0.29 - 
Safety Bay 21 m 20.25 16.00 39.25 - 1,336.13 0.13 265.33 - - 
Point Peron 21 m - 3.00 8.25 - 141.50 0.00 - 0.50 - 
Koombana Bay 61 m 5.53 59.97 17.33 27.45 20.58 326.82 3.43 14.20 5.1 
Warnbro Sound 61 m 1.33 36.08 8.74 7.27 44.89 250.01 388.27 1.76 1.16 
Pinnaroo 61 m 0.31 27.40 3.50 0.57 12.50 152.43 348.29 1.32 7.23 
Mangles Bay 61 m 53.79 18.51 145.47 0.37 594.12 55.94 3.00 2.29 0.03 
Dead Fish Anchorage 61 m - 4.47 - 4.87 - 124.53 91.73 - - 
Toby’s Inlet 61 m 1.21 7.32 - 1.68 - 27.42 2.95 - 0.26 
Thirsty Point – Cervantes 61 m 0.45 12.34 - 2.26 - 4.34 7.75 0.26 0.84 
Dunsborough Town Beach 61 m 7.55 17.09 - 1.00 - 2.36 3.73 - - 
Quindalup Beach 61 m 0.79 10.10 - 2.05 - 0.26 178.76 - 0.14 
Challenger Beach 61 m - 13.44 11.89 - 249.22 1.00 38.78 0.33 - 
Hamlin Bay 61 m - 0.23 - 3.54 - - 12.73 - - 
Point Walter 61 m 1.00 14.27 - - - - - - - 
Leschenault Estuary  61 m 76.25 110.75 42.50 - 690.25 - - - - 
Woodman Point  61 m - - 3.50 1.50 94.00 - 512.00 6.00 - 
Emu Point 61 m 5.76 79.42 0.10 5.81 87.76 2.61 40.61 2.73 0.05 
Horton Beach 61 m 0.82 9.59 - 9.18 - 2.65 8.78 0.47 - 
Two Peoples Bay 61 m - 16.63 - 3.26 - - 217.53 - - 
Shoal Bay 61 m 20.33 37.67 - - - - - - - 
Cheyne Beach 61 m - - - - - - - - - 
Esperance Town Beach 61 m 0.21 46.00 - 4.42 - 0.16 0.05 - - 
Poison Creek 61 m 1.67 51.12 1.87 170.03 2.53 - 10.06 4.43 - 
Duke of Orleans 61 m - 9.94 - 5.50 - - 41.44 - - 
Eucla Jetty 61 m - 173.50 - 0.50 - - - - 0.50 
Israelite Bay 61 m 2.00 85.50 - 2.00 - - - 0.5 - 
Noonaera Beach 61 m - 123.50 - 4.00 - - - - - 
Red Rock Point 61 m - 14.00 - 4.00 - - - - - 
Eyre Bird Observatory 61 m - 8.00 - 4.00 - - - - - 
Twilight Cove 61 m - 12.00 - - - - - - - 

(Source: Smith et al. 2008) 
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2.2.3 Marine reptiles 

The key findings of the DCCEEW PMST and the DBCA NatureMap and Threatened and priority fauna 
searches relevant to marine reptiles are shown Table 6. 
Table 6: Conservation significant marine reptiles potentially found within or proximate to the KBMS 

strategic proposal 

Common name Scientific name EPBC Act BC Act 
Threatened Migratory Status Record (yes/no) 

Loggerhead turtle Caretta caretta EN  EN Yes 
Green turtle Chelonia mydas VU  VU No 
Leatherback turtle Dermochelys coriacea EN  VU No 
Flatback turtle Natator depressus VU  VU Yes 

Note: ’EN’: Endangered, ‘VU’: Vulnerable. 

 

Six of the world’s seven marine turtle species occur in Australian waters and for several species, nesting 
activity in Australia is globally significant. The KBMS strategic proposal is within the known species range of 
four marine turtle species; however, there are no biologically important areas (BIAs) or habitats critical to the 
survival of marine turtles in the area. Furthermore, there are no important nesting or inter-nesting sites in 
southern Western Australia (Department of Energy and the Environment 2017). However, individual turtles 
may be transient visitors to the KBMS strategic proposal. 

2.2.4 Marine mammals 

Marine mammals are a diverse group of marine animals that include whales, dolphins, seals and sea lions. 
All whales, dolphins, seals and sea lions are protected in Australian waters under the EPBC Act. When the 
Bunbury Timber Jetty was decommissioned in 2013, dedicated marine fauna observers (MFOs) recorded a 
number of cetaceans, primarily bottlenose dolphins (1,384 sightings), five sightings of an unidentified species 
of seal or sea lion and one humpback whale over 180 days (DDC 2013). These sightings may not represent 
total individual animals as some of these sightings are likely to be re-sightings of the same individuals that 
live in Koombana Bay. 

2.2.4.1 Cetaceans 

Baleen whales migrate along the Western Australian coast and continental shelf and may visit the KBMS 
strategic proposal and include southern right, humpback and blue whales. Baleen whales use the region for 
calving (southern right), feeding (blue whale), and as a migration pathway (including resting areas) between 
their feeding and breeding areas (humpback whales). The KBMS strategic proposal therefore overlaps BIAs 
for these three common species (southern right whale, blue whale and humpback whale) (Figure 4). 
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Figure 4: Southern right whale, blue whale and humpback whale BIAs 
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Those less common in the region include the fin, sei and pygmy right whales. Toothed whales currently 
found in the region are sperm whales, killer whales and pilot whales. In March 2015, approximately 20 pilot 
whales were stranded against the Outer harbour breakwater. Most species of cetaceans are transient and 
move through the wider offshore deeper waters. Only bottlenose dolphins are known to reside within and 
proximate to the KBMS strategic proposal and the broader Koombana Bay environment. No ship strikes 
have been recorded within or proximate to the KBMS strategic proposal; or Koombana Bay on the national 
marine mammal database (database accessed 15 December 2021) (DAWE 2022). 

The key findings of the DAWE PMST and the DBCA NatureMap and Threatened and priority fauna searches 
relevant to cetaceans are shown in Table 7. Although not specially protected under the EPBC Act or BC Act, 
bottlenose dolphins are an iconic species in Koombana Bay and are key to this assessment. 
Table 7: Conservation significant cetacean species potentially found within or proximate to the KBMS 

strategic proposal 

Common name Scientific 
name 

EPBC Act BC Act 
Listed 
threatened 

Listed 
migratory  

Conservation 
dependent 

Status Record 
(yes/no) 

Whales 
Bryde’s whale Balaenoptera 

edeni 
-  - - No 

Blue whale  Balaenoptera 
musculus 

EN  - EN No 

Pygmy right whale Caperea 
marginata 

-  - - No 

Southern right whale Eubalaena 
australis 

EN  - VU Yes 

Humpback whale Megaptera 
novaeangliae 

-  - Conservation 
dependent 
fauna 

Yes 

Sperm whale Physeter 
macrocephalus 

-  - VU Yes 

Dolphins 
Dusky dolphin Lagenorhyncus 

obscurus 
-  - - No 

Killer whale Orcinus orca -  - - No 
Spinner dolphin Stenella 

longirostris 
-- - - P4 Yes 

Indian Ocean bottlenose 
dolphin, spotted 
bottlenose dolphin 

Tursiops 
aduncus 

- - - - Yes 

Common bottlenose 
dolphin 

Tursiops 
truncatus 

- - - - Yes 

Pinnipeds 
New Zealand fur seal Arctocephalus 

forsteri 
- - - Other 

specially 
protected 
fauna 

Yes 

Subantarctic fur-seal Arctocephalus 
tropicalis 

EN - - EN Yes 

Australian sea lion Neophoca 
cinerea 

EN - - VU Yes 

Note: ’EN’: Endangered. ‘VU’: Vulnerable. Fauna of special conservation need. ’P4’: Rare, Near Threatened or other species in need of monitoring. 

2.2.4.1.1 Blue whale 

There are two recognised subspecies of blue whale in the southern hemisphere recorded in Australian 
waters; the Antarctic blue whale (Balaenoptera musculus intermedia) and the 'pygmy' blue whale 
(Balaenoptera musculus brevicauda). Most of the blue whales sighted around Australia are confirmed to be 
pygmy blue whales and acoustic records suggest only a small number of Antarctic blue whales are likely to 
be present in Australian waters (DAWE 2021b). 
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During their northern migration, tagged whales have been recorded between 40 km and 100 km from the 
coastline in March and April. The southern migration down the Western Australian coast occurs between 
September and late December (McCauley and Jenner 2010, Double et al. 2014). Individuals have been 
recorded passing along the shelf edge at depths of 500 m to 1,000 m (McCauley and Jenner 2010). 

The only known feeding area in Western Australia is in the Perth Canyon, where pygmy blue whales feed 
between December and April, with evidence suggesting that feeding likely occurs along the shelf in water 
depths from 500 m to 1,000 m (McCauley et al. 2004). This location is distant from the KBMS strategic 
proposal and any level of impact during construction is not considered credible. 

Geographe Bay is thought to be an important migratory habitat for pygmy blue whale from September to 
December, with cows and calves observed resting in the area. Pygmy blue whale BIAs intersects the KBMS 
strategic proposal, however migratory and foraging areas not included (Figure 4). The inner waters of 
Koombana Bay are considered too shallow for their entry. Therefore, it is considered unlikely that the pygmy 
whale would enter the Koombana Bay and be present within or proximate to the KBMS strategic proposal. 
Although the dredge vessel will be travelling further offshore to the disposal area (located approximately 
10 km north-west of the KBMS strategic proposal), it is highly unlikely to encounter blue whales given the 
shallow offshore depths within the three nautical mile transect. 

2.2.4.1.2 Southern right whale 

Southern right whales are found in Australian waters for seven months of the year, from approximately May 
to November (DAWE 2021c). This species inhabits and feeds in the southern and subantarctic oceans, close 
to Antarctica, during the summer months. Foraging/feeding locations are coastal or offshore, depending on 
oceanographic features, although more commonly offshore in association with large-scale features such as 
the Sub-Tropical and Polar Fronts (Department of Sustainability, Environment, Water, Population and 
Communities (DSEWPaC) 2012). This species is a highly mobile migratory species, travelling thousands of 
kilometres between habitats. On the Australian coast, individual southern right whales use widely separated 
coastal areas (200 km to 1,500 km apart) within a season, indicating substantial coast-wide movement 
(DSEWPaC 2012). 

The southern right whale main aggregation and calving/feeding areas are located in southern Western 
Australia, South Australia, Victoria and around Tasmania (DAWE 2021c). There are no aggregation areas in 
the Bunbury region, the closest being Flinders Bay, Augusta (which is approximately 120 km south-west of 
Bunbury) (DSEWPaC 2012). During the calving season, between May and October, female southern right 
whales that are either pregnant or with calf can be present in shallow protected waters along the entire south 
coast of the Australia (DSEWPaC 2012). There is considerable overlap of foraging/feeding areas with 
calving areas, meaning that migration between the two is not necessarily from lower to higher latitudes 
(DSEWPaC 2012). 

A seasonal calving habitat and calving buffer BIA for the southern right whale intersects the KBMS strategic 
proposal and extends north of coastal Perth and south along the rest of the West Australian coastline 
(DAWE 2020a; Figure 4). This BIAs is of low-level use proximate to the KBMS strategic proposal, with rare 
or infrequent incidental sightings and no breeding/calving has been observed (H. Raudino, Department of 
Parks and Wildlife (DPaW) 1, pers. comms, 3 February 2017). 

Occasional southern right whale sightings have been made in the broader Geographe Bay area, with three 
records of this species proximate to the KBMS strategic proposal held by the DBCA (Figure 4). The inner 
waters of Koombana Bay are considered too shallow for their entry, however, it is possible that the dredge 
vessel may encounter southern right whales when travelling to and from the offshore disposal area during 
times of seasonal migration. 

2.2.4.1.3 Humpback whale 

Humpback whales migrate seasonally from polar feeding grounds to tropical breeding/calving grounds in 
every ocean throughout the world (Jenner et al. 2001). In Western Australia, humpback whales have a wide 
distribution as their migratory path extends from the calving grounds in the Kimberley region (Bannister et al. 
1996; Jenner and Jenner 1996) to feeding grounds in the Australian Antarctic waters south of 56°S. 

 

1 Now the DBCA. 
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The northern migration through the Perth Basin to Jurien Bay region commences in April, peaks in mid-to-
late June (from) and tapers off by August. The migrating whales tend to follow the continental shelf edge, 
generally out to the 200 m depth contour (Jenner et al. 2001). During the northern migration, most pods are 
observed within water depths <500 m, with lower numbers of humpback whales observed further offshore. A 
transition period occurs during the crossover between the northern and southern migrations, spanning early 
August to early September. Pod sizes during the transition period tend to be larger, possibly due to the 
intermingling of northbound and southbound pods. The southern migration in this region begins in late 
August and generally peaks around mid-October (Jenner et al. 2001). During the southern migration period, 
the majority of pods are observed in water depths <200 m. The coastline from Bunbury to Lancelin has been 
identified as a BIA for humpback whales during their northward (mid-June to mid-July, animals up to 30 
nautical miles offshore) and southward migrations (late September to mid-October, animals close to inshore), 
which includes the KBMS strategic proposal (DAWE 2020a; Figure 4). This BIA is recognised as a migratory 
staging point, with socialising and low levels of calving, and some resting observed in the area (DAWE 
2020a). Annual sightings of humpback whales within Geographe Bay shows they are at their peak in 
October (Jenner et al. 2001). A dead humpback whale has been recorded by the DBCA along the Bunbury 
coastline (Figure 2). Humpback whales are highly unlikely to enter Koombana Bay given it is too shallow for 
them and if present are likely to be out in Geographe Bay. However, it is possible that the dredge vessel may 
encounter humpback whales when travelling to and from the offshore disposal area. 

2.2.4.1.4 Bryde’s whale 

Bryde’s whales (Balaenoptera edeni) occur year-round in oceanic and offshore waters between 40°S and 
40°N, primarily in waters warmer than 16.3 °C (DAWE 2021d). Bryde’s whales have been recorded in water 
depths of 500 to 1,000 metres, however, little is known about their habitat use and no specific feeding, 
breeding grounds or migration patterns have been identified or documented in Australian waters. The 
nearest known area of aggregation of this species is near Ningaloo Reef. It is unlikely that Bryde’s whales 
would be encountered within or proximate to the KBMS strategic proposal. 

2.2.4.1.5 Pygmy right whale 

Pygmy right whales have primarily been recorded in areas associated with upwellings and with high 
zooplankton abundance. Similar to Bryde’s whales, the patterns of migration for the pygmy whale are not 
clearly understood. It is very unlikely that the pygmy right whale would be present within or proximate to the 
KBMS strategic proposal, as they have been rarely sighted off the coast of Western Australia (Kemper 
2002). 

2.2.4.1.6 Sperm whale 

Sperm whales (Physeter macrocephalus) are found in deep offshore areas off Western Australia (Johnson et 
al. 2016). Females and calves inhabit warmer waters north of 45°S, while adult males travel between the 
colder waters of Antarctica (Gero et al. 2000). Recent sightings and modelling suggest that sperm whales 
are limited to the south coast, particularly around Albany (Johnson et al. 2016). There are no important or 
critical habitats for sperm whales proximate to the KBMS strategic proposal. A dead sperm whale has been 
recorded by the DBCA along the Bunbury coastline (Figure 2), however sightings in the south-west region 
are generally very rare. It is very unlikely that the sperm whale would be present within or proximate to the 
KBMS strategic proposal, as they have been rarely sighted off the south-west coast of Western Australia. 

2.2.4.1.7 Killer whale 

Killer whales (Orcinus orca) are the largest member of the dolphin family. The killer whale has a worldwide 
distribution, generally inhabiting cold, deep waters, however, they have been observed in continental slope 
and shelf habitats (DAWE 2021e). There are no breeding grounds or important foraging areas for the killer 
whale within or proximate to the KBMS strategic proposal. In 2012, killer whales were observed within 
Geographe Bay; however, these sightings are rare (GHD 2014). Given the infrequency of the sightings and 
the distance from Koombana Bay, killer whales are unlikely to be present within or proximate to the KBMS 
strategic proposal. 
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2.2.4.1.8 Dusky dolphin 

Dusky dolphins are a small dolphin species mainly found in temperate and sub-Antarctic waters, generally 
inshore. Sightings of these dolphins have been rare in Australia, and no calving areas have been identified in 
Australian waters (DAWE 2021f). Despite a high level of dolphin observations occurring across the region, 
there are no known records or reports of dusky dolphins within or proximate to the KBMS strategic proposal. 

2.2.4.1.9 Bottlenose dolphin 

Two species of bottlenose dolphins are resident within and proximate to the KBMS strategic proposal, the 
Indian Ocean (or spotted) bottlenose dolphin and the common bottlenose dolphin. 

The South West Marine Research Programme is a partnership between Murdoch University and the DDC 
and has been studying the coastal dolphin population since 2006. The bottlenose dolphin populations at 
Bunbury fluctuates seasonally from approximately 60–76 during winter months to 140–180 (peaking at 200) 
during summer (Smith et al. 2016; Sprogis et al. 2016a). However, Manlik et al. (2016) forecast a future 
decline in this population based on current breeding rates. The dolphin density has been observed to change 
seasonally with adult female dolphins aggregating in the inner waters of Koombana Bay in summer and 
autumn, at which time they formed bonds with other adult female dolphins (Smith et al. 2016). Further, the 
timing of peak female sociality and use of inner waters coincided with the majority of calving (Smith et al. 
2016). At least two latent groups of Indian Ocean bottlenose dolphin have been identified in Bunbury harbour 
and the surrounding open waters (Sprogis et al. 2016b). One group had a large open range and was 
predominantly male and found in open water. The other group was predominantly female, with a smaller 
range, most often in sheltered water habitat, such as in the bay or estuary coinciding with areas of high 
human usage. 

During the bottlenose breeding season (December to May; Coulthard 2006), males return to the area with 
calving occurring from December to March (Sprogis et al. 2016a; Smith 2012). Further research indicated the 
quantity and quality of social relationships influences fitness measures, which is particularly relevant in 
bottlenose dolphins where fitness influences reproductive success and survival (Smith et al. 2016). 

Key dolphin habitat exists in Koombana Bay, particularly adjacent to the Leschenault Estuary near the Cut, 
where dolphins aggregate in groups for nursing, resting and breeding opportunities in the warmer months 
(summer and autumn) (DDC 2023). This coincides with a peak in calving and abundance in Koombana Bay 
(H. Raudino, DPaW, pers comm. 3 February 2017). 

The Indian Ocean bottlenose dolphin population in Bunbury is locally iconic and there is a well-established 
dolphin-watching tourism industry. As the bottlenose dolphins currently use the KBMS strategic proposal 
area and wider region year-round, there is potential for the proposal to impact this population. Calving 
(December–March) is the most susceptible period for disturbance potentially impacting on recruitment 
success into the population. 

2.2.4.1.10 Spinner dolphin 

The long-snouted spinner dolphin is listed as a Priority 4 species under the BC Act. Long-snouted spinner 
dolphins are primarily oceanic, but they can be neritic (occurring over the continental shelf) in some regions 
and occur in tropical, subtropical and occasionally temperate waters around the world. In Australia, there are 
records of long-snouted spinner dolphins in Western Australia, as far south as Bunbury. Long-snouted 
spinner dolphins are not well surveyed in Australian waters and the population size is unknown, although 
long-snouted spinner dolphins are not considered rare (DAWE 2021g). Spinner dolphins were recorded by 
the NatureMap search and may be occasional visitors within or proximate to the KBMS strategic proposal in 
low numbers. 

2.2.4.2 Pinnipeds 

The Australian sea lion (Neophoca cinerea), New Zealand fur seal (Arctocephalus forsteri) and the sub-
Antarctic fur seal (Arctocephalus tropicalis) were all recorded by the NatureMap and Threatened and priority 
fauna searches. Anecdotal reports confirm that sea lions (and seals) are occasionally sighted in the 
Koombana Bay region with approximately a dozen encounters a year, as they appear to be resting between 
their travels along the coast (D Kerr, DDC, pers comm., 2 February 2022). 
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Although sea lions (and seals) are occasional visitors to Koombana Bay (H. Raudino, DPaW, pers. comms, 3 
February 2017), there are no breeding colonies, haul-out sites or foraging areas within or proximate to the 
KBMS strategic proposal. Sea lions and seals may be occasional visitors within or proximate to the KBMS 
strategic proposal in low numbers. 

2.2.5 Seabirds and shorebirds 

The key findings of the DAWE PMST and the DBCA NatureMap and Threatened and priority fauna searches 
relevant to sea and shorebirds are shown Table 8. Although it is not listed under either the EPBC or BC Acts, 
the little penguin has also been included in the assessment as it was recorded by the NatureMap search and 
is an iconic marine species. 
Table 8: Protected or listed seabirds potentially found within the proposal area 

Common name Scientific name EPBC Act BC Act 
Threatened Migratory Status Record 

(yes/no) 
Seabirds 
Common noddy Anous stolidus -  IA No 
Australian lesser noddy Anous tenuirostris melanops VU  EN No 
Flesh-footed shearwater Ardenna carneipes -  VU and IA Yes 
Wedged-tailed shearwater Ardenna pacifica -  IA No 
Amsterdam albatross Diomedea amsterdamensis EN  CE and IA No 
Tristan albatross Diomedea dabbenena EN  CE and IA No 
Southern royal albatross Diomedea epomophora VU  VU and IA No 
Wandering albatross Diomedea exulans (sensu lato) VU  VU and IA Yes 
Northern royal albatross Diomedea sanfordi EN  EN and IA No 
Little penguin Eudyptula minor - - - Yes 
Blue petrel Halobaena caerulea VU - - Yes 
Fairy prion Pachyptila turtur subantartica VU - - No 
Sooty albatross Phoebetria fusca VU  EN and IA No 
Soft-plumaged petrel Pterodroma mollis VU - - Yes 
Southern giant-petrel Macronectes giganteus EN  IA Yes 
Northern giant-petrel Macronectes halli VU  IA No 
Caspian tern Sterna caspia -  IA Yes 
Common tern Sterna hirundo -  IA Yes 
Fairy tern Sternula nereis VU - VU Yes 
Bridled tern Sterna anaethetus -  IA Yes 
Campbell albatross Thalassarche impavida VU  VU and IA No 
Indian yellow nosed albatross Thalassarche carteri VU  EN and IA Yes 
Shy albatross, Tasmanian shy 
albatross 

Thalassarche cauta VU  VU and IA No 

White-capped albatross Thalassarche cauta steadi VU  VU and IA No 
Black-browed albatross Thalassarche melanophris EN  EN and IA Yes 
Crested tern Thalasseus bergii -  IA Yes 
Shorebirds 
Fork-tailed swift Apus pacificus -  IA No 
Ruddy turnstone Arenaria interpres -  IA Yes 
Sharp-tailed sandpiper Calidris acuminata -  IA Yes 
Red knot Calidris canutus EN - EN Yes 
Curlew sandpiper Calidris ferruginea CE - CE  Yes 
Red-necked stint Calidris ruficollis -  IA Yes 
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Common name Scientific name EPBC Act BC Act 
Threatened Migratory Status Record 

(yes/no) 
Great knot Calidris tenuirostris CE  CE and IA Yes 
Greater sand plover Charadrius leschenaultia VU  VU Yes 
Bar-tailed godwit Limosa lapponica baueri VU - VU Yes 
Northern Siberian godwit Limosa lapponica menzbieri CE - CE No 
Black-tailed gotwit Limosa limosa -  IA Yes 
Eastern curlew Numenius madagascariensis CE - CE Yes 
Whimbrel Numenius phaeopus -  IA Yes 
Glossy ibis Plegadis falcinellus -  IA Yes 
Pacific golden plover Pluvialis fulva -  IA Yes 
Grey plover Pluvialis squatarola -  IA Yes 
Australian painted snipe Rostratula australis EN - EN No 
Common greenshank Tringa nebularia -  IA Yes 
Marsh sandpiper Tringa stagnatilis -  IA Yes 

Note: ‘CE’: Critically Endangered. ’EN’: Endangered. ‘VU’: Vulnerable. ‘IA’: Migratory birds protected under an international agreement. 

 

Various species of shorebirds and seabirds have been recorded in Koombana Bay. Bunbury’s Inner Harbour 
was surveyed by Bennelongia in 2008 for the planned harbour expansion. Bennelongia (2008) reported 
sightings of low numbers of terns, gulls, penguin, egrets, oystercatchers and cormorants and concluded that 
the inner harbour was not important for migratory birds. The eastern osprey (Pandion cristatus), an EPBC 
Act-listed migratory wetland species, has also been observed to be using of two purpose-built nest platforms 
within Bunbury Port. 

The BIA for the fairy tern extends from Geraldton to Bunbury and this area is designated for foraging in high 
numbers (DAWE 2020a; Figure 5). DBCA has an annual fairy tern (Sternula nereis) monitoring programme 
for the Bunbury fairy tern population. Seasonally, fairy terns have been recorded to establish colonies at 
various sites throughout the Bunbury region, including McKenna Point sand trap, Barr Island, Point Douro 
and the Leschenault Peninsula (Figure 6). The McKenna Point sand trap is an important nesting area for 
fairy terns (DBCA 2023). It is situated within the Southern Ports Authority’s (SPA) Outer Harbour secured 
management zone and is therefore protected from uncontrolled public access and disturbance (DBCA 2023). 
Breeding colonies of up to 70 fairy terns have previously been observed at the McKenna Point site (Dunlop 
2016). The McKenna Point sand trap is also used as a fairy tern roost (Dunlop 2016; DBCA 2023). 

The McKenna Point sand trap is susceptible to sediment build-up due to wave action. The SPA is required to 
remove the sediment build-up regularly, using large excavators which depending upon the timing of the 
operation may disturb nesting birds (DBCA 2023). In the summer of 2022/23, the SPA’s removal of sediment 
build-up at McKenna Point coincided with the arrival of fairy terns and early nesting attempts (DBCA 2023). 
Fairy terns were observed resting at possible nesting locations at McKenna Point, with a small breeding 
group initially establishing before then moving to a rehabilitated area (DBCA 2023). This was the first 
recorded use of the rehabilitation area for nesting and as a chick refuge, with approximately 80 nesting pairs 
recorded, and was second largest colony recorded at Bunbury in the 2015–2022 period (DBCA 2023). The 
2.04 ha rehabilitated area is situated within the indicative disturbance footprint of the KBMS strategic 
proposal (Figure 6). 

The little penguin is endemic to Australasia and is distributed across temperate Australia and New Zealand. 
The population in the Perth region is the largest in Western Australia and is geographically isolated from the 
south coast population, which makes them vulnerable to local declines due to limited recolonisation from 
neighbouring colonies (DSEWPaC 2012). The penguins at Penguin and Garden islands are genetically 
distinct from little penguins along the east coast and elsewhere in Western Australia. The home range of 
penguins from Penguin and Garden islands extends from near Rottnest to Geographe Bay, adjacent to 
Quindalup (Cannell 2016; Cannell 2018). Foraging areas while incubating eggs (i.e. between April and 
November) include Cockburn Sound; west and north west of Garden Island; Warnbro Sound; Comet Bay; 
seaward mouth of the Mandurah Channel; nearshore and adjacent to Lake Clifton/Preston Beach; near 
Dalyelup and in and around Koombana Bay (Cannell 2016; Cannel 2018). The BIA for the little penguin 
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extends from offshore Perth to Bunbury, including Koombana Bay, and is recognised as a foraging area for 
the provisioning of young little penguins, mainly in inshore waters (DAWE 2020a; Figure 5). Adult little 
penguins are mainly sedentary and spend the entire year near breeding grounds (DAWE 2020a). Little 
penguins were not recorded within 5 km of the KBMS strategic proposal by the DBCA NatureMap search. 
While decommissioning the Bunbury Timber Jetty in 2013, dedicated MFOs sighted a little penguin in 
Koombana Bay (DDC 2013). Little penguins are likely to forage whitebait (Hyperlophus vittatus) in and 
around Koombana Bay (Cannell 2001; Smith et al. 2008; Newman et al. 2021). 

The abundance of little penguins from Penguin Island was estimated at 518 penguins in 2017, which is 
approximately one quarter of the relative abundance of little penguins in 2007 (Cannell 2018). This decline is 
likely due to reduced prey stocks, poor breeding participation and success since 2011 and penguins skipping 
breeding (Cannell 2018). 

Whitebait removals by fishing pose a moderate risk to little penguins when whitebait abundance is low 
(Newman et al. 2021). Other anthropogenic threats to little penguins include interactions with commercial 
and recreational watercraft (e.g. collisions causing injury and/or death), potential contaminants and plastic 
pollution (Cannell 2016). 

The Bunbury outer harbour is part of the BIA for three species of seabird for foraging in high numbers: 
bridled tern, little shearwater and wedged-tailed shearwater. Koombana Bay does not, however, form part of 
the key foraging areas for any of these species. The BIA for the bridled tern is large and occurs along the 
west coast of Western Australia and around to the Recherche Archipelago including offshore waters, 
although foraging occurs mainly in blue-water seas further offshore (DAWE 2020a; Figure 5). The BIA for the 
little shearwaters extends from Kalbarri to Eucla including offshore waters but is most commonly seen in the 
Houtman Islands and off the south coast of Western Australia (DAWE 2020a; Figure 5). The BIA for the 
wedged-tailed shearwater is along the coast from Bunbury to the north of Geraldton and it is a pelagic and 
offshore forager (Figure 5). The KBMS strategic proposal is not within a BIA or of known local or regional 
significance for the remaining marine seabird or shorebird species listed under either the EPBC or BC Acts. 
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Figure 5: Sea and shore bird BIAs 
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Figure 6: Fairy tern nesting sites 
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2.3 Summary of key marine fauna values 
While Koombana Bay is neither a biodiversity hot spot nor home to a suite of endemic species, it supports 
several key marine fauna values. Some marine fauna occurs in the bay year-round; others are migratory 
visitors. There are critical times of the year where marine fauna species are undergoing key stages of their 
life cycle and are more susceptible to disturbance. Table 9 summarises the conservation significance and 
sensitivity of the key marine fauna values identified within or proximate to the KBMS strategic proposal. 
Table 9: Summary of key marine fauna values, their conservation significance and sensitivity within or 

proximate to the KBMS strategic proposal 

Species Significance Sensitivity 
Fish and marine invertebrates 
Blue swimmer crab The blue swimmer crab is a key recreational fishery 

in the Bunbury area, with the Leschenault Estuary, 
Koombana Bay and to lesser degree Leschenault 
Inlet known fishing locations. Fisheries crab stock 
assessment classified Leschenault Estuary (and 
broader Bunbury area) as Sustainable (Johnston et 
al. 2020) 

The mating period for blue crab is January 
to April and the spawning period is from 
October to January 

Whitebait The Bunbury area is the main location for whitebait 
commercial fishing in Western Australia (Newman 
et al. 2021). Landings have been declining since 
1990’s, with measures implemented in July 2019 to 
reduce commercial catches to 50% of historical 
average catches (Newman et al. 2021) 

Population supports commercial fishing 
values 

Marine reptiles 
Marine turtles: 
• Loggerhead turtle 
• Green turtle 
• Leatherback turtle 
• Flatback turtle 

Marine turtles are listed as Threatened under the 
Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) and 
State Biodiversity Conservation Act 2016 (BC Act). 
No species of marine turtle is known to nest within 
or proximate to the KBMS strategic proposal 

There are no important foraging, nesting or 
inter-nesting areas for marine turtle 
species within or proximate to the KBMS 
strategic proposal. Marine turtles may 
occasionally visit Koombana Bay 

Marine mammals – pinnipeds 
Australian sea lion The Australian sea lion are listed as Threatened 

under the EPBC and BC Acts 
There are no breeding sites, haul-out sites 
or major foraging areas within or proximate 
to the KBMS strategic proposal. Australian 
sea lions may occasionally visit Koombana 
Bay 

Marine mammals – cetaceans 
Baleen whales (blue 
whale, southern right 
whale and humpback 
whale) 

Blue and southern right whales are listed as 
Threatened under the EPBC and BC Acts. The 
humpback whale is listed as a migratory species 
under the EPBC Act and as Conservation 
Dependent Fauna under the BC Act 

Present occasionally in low numbers 
offshore of the KBMS strategic proposal. 
No breeding or calving observed in 
Koombana Bay 

Bottlenose dolphins Bottlenose dolphins are a locally iconic species, 
with a well-established tourism industry in the area. 
There is a resident breeding population of 
approximately 50 bottlenose dolphins present in 
Koombana Bay (Smith 2012; DDC 2023). 

In the warmer month, dolphins aggregate 
in Koombana Bay for nursing, resting and 
breeding opportunities (H. Raudino, 
Department of Parks and Wildlife, pers 
comm.. 3 February 2017). Calving occurs 
between December and March, and this is 
the most susceptible period for 
disturbance 

Seabirds and shorebirds 
Fairy tern The fairy tern is listed as Threatened under the 

EPBC and BC Act. There are known key breeding 
sites for fairy terns proximate to KBMS strategic 
proposal, which are monitored by the Department 
of Biodiversity, Conservation and Attractions 
(DBCA) 

The fairy tern breeding season is between 
October and March (Dunlop 2016) 
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Species Significance Sensitivity 
Little penguin • Koombana Bay is within the little penguin 

biologically important area 
• Known to forage in Koombana Bay, as well as 

other locations along the west coast of Western 
Australia, whilst incubating eggs 

Penguin and Garden island egg incubation 
period (hence Koombana Bay foraging 
period) is between April and November 

Seabird and 
shorebird species 

Seabird and shorebird species are listed as 
Threatened and / or Migratory under the EPBC and 
BC Acts 

There are no important breeding or 
foraging areas for these species within or 
proximate to the KBMS strategic proposal 

2.4 Key construction and operation elements 
The key construction elements of the KBMS strategic proposal which have the potential to impact marine 
fauna are: 

• Dredging and dredge spoil disposal 

• Piling 

• Land reclamation 

• Breakwater and revetment wall construction 

• Temporary onshore construction laydown area. 

The key operation elements of the KBMS strategic proposal which have the potential to impact marine fauna 
are: 

• Floating jetties 

• Boat ramps 

• Boat pens. 

2.5 Relationships to other plans 
This MFMP provides a management framework to mitigate potential environmental impacts to marine fauna 
during future proposal construction and operation to address the ESD (EPA 2015) requirements. The MFMP 
Plan will, therefore, be complemented by the following plans: 

• Marine Environmental Quality Management Plan (MEQMP; GHD 2023a) provides the management 
framework to mitigate potential environmental impacts to marine environmental quality during future 
proposal operation 

• Marine Construction Monitoring and Management Plan (MCMMP; RPS 2023) provides the monitoring 
and management framework to mitigate potential environmental impacts to marine environmental 
quality and benthic communities and habitats during future proposal construction 

• Coastal Processes Management Plan (GHD 2023b) provides the management framework to mitigate 
potential environmental impacts to coastal processes during future proposal operation. 

2.6 Rationale and approach 

2.6.1 Environmental objectives 

2.6.1.1 EPA marine fauna objective 

To protect marine fauna so that biological diversity and ecological integrity are maintained (EPA 2021b). 
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2.6.1.2 KBMS strategic proposal environmental objectives 

The proposed overarching KBMS strategic proposal environmental objectives will ensure the biological 
diversity and ecological integrity of marine fauna are maintained during construction and operation of the 
future proposals: 

1. Maintain extent of potential marine fauna habitat outside of the development envelopes 

2. Continuity of existing dolphin behaviours and use of Koombana Bay 

3. Maintain blue swimmer crab and fin fish fisheries 

4. Continuity of fairy tern nesting opportunity within Koombana Bay 

5. Continuity of existing little penguin use of Koombana Bay. 

2.6.1.3 Impact specific objectives 

Impact specific objectives have been proposed to provide a target for the implementation of management 
and mitigation measures: 

• Minimise the modification / loss of habitat during construction that may lead to direct or indirect effects 
on marine fauna during construction. 

• Reduce the risk of injury to marine fauna resulting from underwater water noise during piling. 

• Reduce the risk of injury or death to marine fauna arising from collisions with vessels during 
construction and operation. 

• Reduce the risk of entanglement arising from marine debris associated with construction and operation. 

• Reduce the risk of entrainment arising during dredging. 

• Reduce the elevated risk of introduced species becoming established during construction and 
operation. 

• Reduce the risk of adverse effects on marine fauna from hydrocarbon and chemical spills during 
construction and operation. 

• Reduce artificial light emissions affecting the marine environment during construction and operation in 
line with Commonwealth guidance. 

• Reduce the risk of displacement of breeding seabirds and shorebirds from elevated onshore noise 
during construction and operation. 

• Reduce the risk of increased recreational fishing pressure leading to a decline in local fisheries’ target 
species during operation. 

• Reduce the risk of human – fauna interactions associated with an increase in public access to the 
waterfront from land-based pedestrian access and an increase in recreational vessels during operation. 

2.6.2 Previous surveys and studies 

This MFMP has been informed by relevant information from previous surveys and studies proximate to and 
within the KBMS strategic proposal area, including: 

• Independent review of underwater noise modelling, Bunbury Port Berth 14 (Magnus Wahlberg 2011) 

– Reported on potential risks of construction works for the Bunbury Port Berth 14 expansion project 
for marine life, with a specific emphasis on the resident population of bottlenose dolphins 

• Marine Fauna Studies, Berth 14, Bunbury Port Berth 14 (Wave Solutions 2012) 

– Summarised key marine fauna species that may use the Bunbury Port Berth 14 expansion project 
area 

• Marine Fauna Study, Inner Harbour Strategic PER (GHD 2014) 
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– Assessed habitat utilisation of marine fauna, potential for impact and discussion of measures to 
reduce / eliminate the likelihood / scale of impact 

• Population Dynamics and Habitat Use of Bottlenose Dolphins (Tursiops aduncus), Bunbury, Western 
Australia (Smith 2012) 

– Investigated the spatial and temporal variability in population abundance, social dynamics, calving 
seasonality, home range size and habitat use of dolphins in Bunbury waters over a three-year 
study period. From 2007–2010, year-round boat-based, photo-identification surveys followed pre-
determined transect lines within a 120 km2 study area to achieve intensive and consistent sampling 
effort. 

• Home range size of adult Indo-Pacific bottlenose dolphins (Tursiops aduncus) in a coastal and estuarine 
system is habitat and sex-specific (Sprogis et al. 2016a) 

– Examined sex-specific differences in home range size of adult Indo-Pacific bottlenose dolphins off 
Bunbury, Western Australia 

• Sex-specific Patterns in Abundance, Temporary Emigration and Survival of Indo-Pacific Bottlenose 
Dolphins (Tursiops aduncus) in Coastal and Estuarine Waters (Sprogis et al. 2016b) 

– Aimed to quantify sex-specific abundance, movement patterns and survival rates of T. aduncus 
across austral seasons to test the hypothesis that there is an influx of males into the study area 
during summer or autumn months 

• Underwater Noise Assessment (SVT Engineering Consultants 2018) 

– Assessed the underwater noise due to pile driving activities likely to occur at Casuarina Boat 
Harbour, KBSC marina and DDC finger jetty; and the impact on the sensitive species identified by 
comparison with established criteria 

• Detailed marine desktop assessment (Section 8.3 of the SPER document) 

• Invasive marine species survey – Koombana Bay Marine Structures (RPS 2022) 

– Baseline survey that assessed the presence of invasive marine species (IMS) within Koombana 
Bay. 

2.6.3 Key assumptions and uncertainties 

The assessment approach was based on consideration of the worst-case scenario for the KBMS strategic 
proposal and therefore presents a precautionary estimate of the potential impacts on marine fauna values 
from the implementation of the future proposals. 

2.7 Objective-based – risk-based approach 

2.7.1 Key potential impacts 

2.7.1.1 Temporary / permanent loss or degradation of habitat 

Loss of marine habitat, primarily the loss of seagrass species associated with future proposal construction, 
has the potential to result in: 

• Direct impacts to recreational and commercial fisheries through the loss of potential feeding, spawning 
and predator avoidance habitat 

• Indirect impacts to marine fauna species (e.g. bottlenose dolphins and, little penguins) through the loss 
of foraging opportunity and changes to marine environmental quality. 

The total predicted loss of marine fauna habitat is up to 40.81 ha (or 0.78% of the marine fauna habitat within 
the LAU), with the temporary loss of bare sediment due to dredging comprising 70% of the predicted direct 
impacts. The total change of marine fauna habitat resulting from the KBMS strategic proposal is low in a 
regional context. Hence the potential impacts to marine fauna species (e.g. blue swimmer crabs, fin fish) 
which use these benthic environments for habitat, and are also considered to be important local fisheries, is 
also predicted to be low. 
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The Zone of High Impact (ZoHI) is the area where impacts on benthic communities or habitats are predicted 
to be irreversible. The ZoHI is associated with the release of fines during breakwater construction and TSS 
during dredging. The worst-case spatial extent of the ZoHI is within the Casuarina Boat Harbour and KBSC 
marina indicative disturbance footprint, hence no additional irreversible indirect losses of marine fauna 
habitats are associated with dredging. 

The Zone of Moderate Impact (ZoMI) is area within which predicted impacts on benthic organisms are 
recoverable within a period of five years following completion of the dredging activities. The ZoMI, as a ‘likely 
worst’ case scenario, is predicted to be limited primarily to the western and southern margins of Koombana 
Bay in proximity to the construction activities. This may result in indirect recoverable impacts occurring to 
32.31 ha of marine fauna habitat. 

The Zone of Influence (ZoI) is associated with temporary changes in environmental quality from dredge 
plumes. As a ‘likely worst’ case scenario, the ZoI is anticipated to extend into the Leschenault Inlet, the 
northern and southern coastal waters from Koombana Bay and in the vicinity of the offshore disposal ground. 
Marine fauna habitats within the modelled extent of the ZoI will be exposed to effects of dredging and 
construction, which may have some minor impacts to habitat quality. 

Given the limited extents of the ZoHI, ZoMI and ZoI in comparison to the much larger extent of the LAU, the 
temporary changes to marine environmental quality proximate to the KBMS strategic proposal are unlikely to 
significantly reduce the abundance of marine fauna species regionally in the LAU. 

Fairy terns were recorded opportunistically using a 2.04 ha rehabilitated area for nesting and a chick refuge 
during the 2022–2023 period. This was the first recorded use of the rehabilitation area for nesting, with all 
prior accounts of nesting occurring at the Port’s Outer Harbour associated with the McKenna Point sand trap. 
The rehabilitated area is situated within the indicative disturbance footprint of the KBMS strategic proposal 
and will be subject to temporary disturbance during construction of the Casuarina Boat Harbour. This will 
result in the temporary loss of the rehabilitated area for opportunistic breeding during Casuarina Boat 
Harbour construction. The rehabilitated area is within Stage 3 of the TBW project. It will likely be subject to 
future development resulting in permanent loss of this opportunistic habitat. 

2.7.1.1.1 Dredging 

Physical injury or mortality from vessel collisions (Section 2.6.1.3), underwater noise production (Section 
2.6.1.2) and temporary total suspended solids (TSS) increases are the key pathways that dredging can 
directly affect marine fauna, including bottlenose dolphins and little penguin (Todd et al. 2016; Cannell 2016). 
Suspended sediment from dredging activities could have an impairing effect on sight and communication 
abilities (Morris et al. 1985; Jefferson et al. 2009), which could alter dolphin and little penguin fish feeding 
ability. Dredging may also affect the behaviour of fin fish on which dolphins and little penguin prey (Wilber 
and Clarke 2001). 

Dolphins have also demonstrated avoidance responses to dredging in urbanised settings, similar to 
Koombana Bay, with patterns of attendance altered (Pirotta et al. 2013; Marley et al. 2016). Specifically, 
dolphin sightings / presence has been shown to decrease in response to dredging activity (Pirotta et al. 
2013; Marley et al. 2016). Regarding the Koombana Bay dolphin populations, this may result in the use of 
foraging habitat more proximate to Leschenault Estuary, than the areas immediately proximate to the future 
proposals when dredging is occurring. 

Dredging impacts marine fauna indirectly through loss or degradation of habitat (Section 2.6.1.1), underwater 
noise (Section 2.6.1.2), entrainment (Section 2.6.1.4) and temporary increases in TSS and sedimentation 
(Todd et al. 2016). 

It should also be noted that the SPA conducts a biannual maintenance dredge programme in areas 
proximate to KBMS strategic proposal (i.e. Bunbury Port, shipping channel) with minimal direct or indirect 
impacts to marine fauna reported. 

2.7.1.2 Elevated underwater noise 

Marine fauna uses sound for foraging, orientation, communication, navigation, echolocation of prey and 
predator avoidance (Richardson et al. 1995) and therefore may be affected by high levels of underwater 
noise. High levels of anthropogenic underwater sound can have negative impacts; ranging from changes in 
acoustic communication, displacement from an area, and in more severe cases temporary hearing loss, 
physical injury or mortality (Richardson et al. 1995). The greatest source of noise will be associated with 
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piling for construction of boating facilities and jetties. Operational noise levels are not anticipated to be 
noticeably different than existing levels and are unlikely to have a material impact on marine fauna 
behaviours. 

The Underwater Noise Assessment (SVT Engineering Consultants 2018) concluded that the impacts 
associated with underwater noise associated with construction of the future proposals are manageable, with 
minimal impact on marine fauna, because: 

• The likelihood of impact of injury to marine fauna can be managed with the use of a 500 m exclusion 
zone during piling, based on the largest range for behavioural disturbance of dolphins. 

• This exclusion zone is reasonable as they are within a visual range and are typically used by marine 
mammal observers. 

• The Underwater Noise Assessment (SVT Engineering Consultants 2018) is an overestimation of the 
potential underwater noise impacts or a worst-case scenario for the Casuarina Boat Harbour and KBSC 
marina future proposals as the modelling has been undertaken for an open water environment. 
However, piling will be undertaken for these proposals after the construction of the breakwaters. Hence 
the surrounding waters will be shielded, to a degree, from underwater noise by the constructed 
breakwaters. Notwithstanding the likely shielding effect of the constructed breakwaters, a conservative 
500 m exclusion zone from piling activities will be implemented during the construction of each future 
proposal to mitigate the risk to marine fauna. 

2.7.1.3 Increased vessel collision risk 

An increased risk of collision could result from an increase in the number of vessels using the Koombana 
Bay during operation of the future proposals and to a significantly lesser degree during construction. 

Whilst most of the construction activities will be undertaken using land-based machinery; a small number of 
vessels will be used throughout the construction phase for various marine-based activities and vessels will 
be transporting dredged sediment to and from the offshore disposal area. 

The operation of the future proposals will result in an increase in vessel activity in Koombana Bay. Vessel 
collisions with marine fauna have the potential to result in injury or death to the affected animal. Vessels 
travelling at 14 knots or faster are those most likely to cause death or serious injury to marine mammals 
(Wilson et al. 2007). Collisions causing injury and/or death with vessels are also considered a key risk to little 
penguins (Cannell 2016). In addition, there is the potential for the increase in vessel activity to disturb marine 
fauna, potentially interrupting key activities (e.g. foraging) or displacing animals from preferred habitat. 

2.7.1.4 Increased risk of entanglement or entrainment 

Activities involved in the construction and operational of the future proposals have the potential to cause both 
entanglement and entrainment to marine fauna. Entanglement may lead to injury, death, displacement, 
adverse behavioural and physiological changes. In addition, incidental mortality of marine fauna caught in 
ropes, lines and fishing gear, is now recognised as a significant conservation problem (Benjamins et al. 
2014). Building materials and general litter associated with the construction and operation phases of the 
future proposals have the potential to cause entanglement. Several factors including the visibility, 
dimensions, how important the location is for feeding or breeding and the extent of close-range evasion all 
interact to determine the likelihood of entanglement. 

Entrainment, the direct uptake of aquatic organisms by suction, during activities such as dredging has the 
potential to cause mortality to marine fauna species (Dabble 2012). The marine fauna with potential 
exposure to the risk of entrainment are those that inhabit or transit through the inner Koombana Bay near the 
KBMS strategic proposal, include blue swimmer crabs, marine turtles and little penguin. 

2.7.1.5 Increased risk of introduced marine species 

The introduction of IMS generates ecological impacts that can propagate along the food web triggering 
trophic cascades (Strayer 2010; Gallardo et al. 2016). Impacts may be caused by direct interaction with a 
resident community, resulting in non-native competition or predation, the introduction of pathogens, and 
hybridisation with natives (Crooks 2002). This may lead to a loss of genetic diversity, as well as indirect 
changes in habitat conditions, such as turbidity and habitat structure (Crooks 2002). 
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The main risk associated with the KBMS strategic proposal for IMS is species introduction through fouling on 
recreational vessel hulls arriving from waters outside Australia and from commercial shipping (through ballast 
water and hull fouling). Twenty-seven of the 62 or more IMS documented in Western Australia have been 
recorded within the Bunbury Port. Implementation of the KBMS strategic proposal would not result in a major 
change in the activities that already exist but will result in increased recreational boat traffic and vessels 
docking in Casuarina Boat Harbour and the KBSC marina, which is generally associated with an increased 
occurrence of IMS. The National System for the Prevention and Management of Marine Pest Incursions for 
Non-trading Vessels, Commercial Fishing Vessels and Recreational Vessels (Commonwealth of Australia 
(CoA) 2009a, 2009b and 2009c) will be followed to reduce the potential introduction of non-native species. 
This will ensure risk of IMS is minimised and as such there would not be any increase in the existing level of 
IMS occurring proximate to the future proposals. 

2.7.1.6 Increased risk of pollution incidents 

Increased boat numbers during operation, and to lesser degree construction, of the future proposals has the 
potential to increase the risk of pollution, including from antifouling paints, anti-corrosion anodes, increased 
risk of accidental discharges (e.g. fuel spills, oils and greases) and sullage. Most of the construction activities 
will be undertaken using land-based machinery; however, a small number of vessels will be used throughout 
the construction phase for various marine-based activities. An increase in vessels using Koombana Bay is 
expected during the operational phase, and quantities and types of material that might conceivably enter the 
marine environment are limited to spills relating to these vessels using the Koombana Bay. 
The magnitude of this impact is entirely dependent upon the quantities and nature of the spillage, the dilution 
and dispersal properties of the waters and the bioavailability of the contaminant to species. The more toxic 
components of fuel spills are volatile and relatively short-lived. Heavier hydrocarbons, while less toxic, may 
persist for longer in the marine environment. 
Whilst marine fauna such as seabirds, marine mammals and elasmobranchs are likely to be able to detect 
and avoid pollutants, sessile species of shellfish are potentially more vulnerable. Likely effects of release of 
contaminants into the marine environment may result in direct impacts through ingestion, inhalation and 
absorption through the skin, and abandonment of polluted feeding habitat and potentially longer-term 
impacts from bioaccumulation in the food chain. 

2.7.1.7 Increased light emissions 

Increased light emissions during operation of the future proposals could lead to disturbance to marine fauna 
in the vicinity. An increase in artificial light can disrupt critical animal behaviours and cause physiological 
changes (Russart and Nelson 2018). The key marine fauna values that may be affected by an increase in 
artificial light emissions are nesting shorebirds and seabirds (e.g. fairy terns) at McKenna Point (Department 
of Energy and the Environment 2020). The flight success of fledgling seabirds can be impeded if their 
nesting environment is not naturally dark (Rodríguez et al. 2017) and the ability for migratory seabirds to 
undertake long-distance migrations can also be compromised by increased light emissions. The impacts 
from artificial light emissions during operation of the future proposals is not expected to be any different or 
greater than the existing harbour facilities in Koombana Bay and other similar facilities in Western Australia. 

The potential for artificial light emissions to impact shorebirds and seabirds during construction is considered 
to be low, as construction works will be undertaken during nominated daylight hours, with likely lighting 
requirements limited to security / safety installations. 

2.7.1.8 Elevated onshore noise 

Elevated levels of airborne noise during construction of the future proposals could lead to behaviour 
disruption/displacement for marine fauna using terrestrial habitats. Noise may mask and inhibit animal 
sounds and/or animal audition, affect communication, use of space and reproduction (Sordello et al. 2020). 
The key marine fauna values that may be affected by elevated levels of airborne noise are shorebirds and 
seabirds (e.g. fairy terns). Operational noise levels are not anticipated to be noticeably different than existing 
levels and are unlikely to have a material impact on marine fauna behaviours. 
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2.7.1.9 Increased recreational fishing pressure 

An increase boat pen numbers at the Casuarina Boat Harbour and KBSC marina will result in an increase of 
the number of vessels using Koombana Bay. This may in turn result in an increase in recreational fishing 
activity. The KBMS strategic proposal aims to facilitate the general growth of the tourism and marine 
industries. It is therefore unlikely that all the additional pens will be utilised by recreational fishers. 
Additionally, recreational fishing is known generally to have a relatively low impact on fish stock numbers. As 
such any increase is likely to be proportionately low when considering the existing fishing pressure in 
Western Australia and in the Koombana Bay area. It is also conceivable that an increase in boat pens will 
simply result in vessels being moved from one area to another, thereby shifting fishing pressure rather than 
increasing it, resulting in little to no impact on regional populations. 

2.7.1.10 Increase in human – fauna interactions 

A human – fauna interaction refers to the interaction between people and animals that could occur from a 
direct action (e.g. approaching an animal) or an indirect action (e.g. disposal of litter in an animal’s habitat). 
Thus, a human — fauna interaction has the potential to affect an animal’s potential to survive through 
disruption of the ecological functions of the animal (e.g. feeding, breeding, communication, migration) or the 
habitat in which it lives. Human — fauna interactions considered here include: 

• Marine litter 

• Harassment and illegal feeding 

• Increased vessel disturbance. 

2.7.2 Rationale for choice of management and mitigation measures 

Table 10 presents a summary of the magnitude of change and expected time frame for management and 
mitigation measures to take effect for each key potential impact. Management and mitigation measures have 
been proposed to reduce potential impacts on marine fauna from the construction and operation of the future 
proposals as far as practicable. 
Table 10: Magnitude of change expected time frame for mitigation for each potential impact arising from 

construction and operation of the KBMS strategic proposal 

Potential 
impact 

Magnitude of change Expected time frame for mitigation to 
take effect 

Temporary / 
permanent loss 
or degradation 
of habitat 

• Removal of potential marine fauna habitats as a 
result of the construction of the future proposals: 
– Permanent loss of potential marine fauna 

habitats (seagrass + turf algae) is up to 
12.07 ha 

– Temporary loss of up to 28.96 ha of bare 
sediment 

– Temporary loss of up to 2.04 ha of 
opportunistic fairy tern nesting area within the 
onshore rehabilitation area 

• There are no spawning or nursery grounds 
withing the future proposal indicative disturbance 
footprints 

• KBMS strategic proposal area is an already 
disturbed system and dredged areas not built on 
may be recolonised / reutilised by marine fauna 
after construction 

• Dredging areas will be minimised 
• Mitigation will take immediate effect 

Elevated 
underwater 
noise 

• Risk will be temporary and intermittent during 
piling works 

• Impact will cause a change immediately and is 
expected to stop when piling ceases 

• Mitigation will be provided to reduce the 
risk of injury to marine fauna during piling 

• Mitigation is expected to take immediate 
effect, including adaptive management 
measures to cease piling should marine 
fauna be recorded 
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Potential 
impact 

Magnitude of change Expected time frame for mitigation to 
take effect 

Increased 
vessel collision 
risk 

• Risk will occur within the KBMS strategic proposal 
area and broader Koombana Bay vicinity 

• Risk is ongoing and primarily associated with an 
increase in marine vessels during operation 

• Impact will cause a change immediately to marine 
fauna and is not expected to be immediately 
reversible 

• Mitigation will be implemented to reduce 
the risk of collision of vessels with marine 
fauna during construction 

• Mitigation is expected to take effect 
immediately 

• Adaptive management will be adopted if 
there are recorded cases of injury/ 
mortality of marine fauna due to collision 
with vessels during operation 

Risk of 
entanglement 

• Risk primarily relates to construction 
• Entanglement will cause a change immediately to 

marine fauna and with the risk expected to 
significantly decrease when construction stops 

• Mitigation will be implemented to reduce 
the risk of marine fauna entanglement 

• Mitigation is expected to take effect 
immediately 

Risk of 
entrainment 

• Risk will be temporary and short-term during 
dredging 

• Entrainment will cause a change immediately to 
marine fauna and expected to stop when 
dredging ceases 

• Mitigation will be implemented to reduce 
the risk of entrainment to marine fauna 
during dredging 

• Mitigation is expected to take effect 
immediately 

Increased risk 
of IMS 

• Risk primarily relates to Casuarina Boat Harbour 
and KBSC marina future proposals 

• Introduction of IMS could have potentially long-
term consequences 

• Impact may be reversible/irreversible depending 
on species introduced 

• Mitigation will be implemented to reduce 
the risk of IMS during construction and 
operation 

• Mitigation is expected to take effect 
immediately 

Increased risk 
of pollution 
incidents 

• Risk relates to the KBMS strategic proposal area 
and the broader Koombana Bay marine 
environment 

• Pollution incident could have potentially long-term 
consequences (depending upon the severity) 

• Impact will cause a change immediately and is 
expected to be reversible over the short term 

• Mitigation will be implemented to reduce 
the risk of pollution incidents during 
construction and operation 

• Mitigation is expected to take effect 
immediately 

Increased light 
emissions 

• Potential for artificial light emissions to impact 
shorebirds and seabirds during construction is 
considered to be low, as construction works will 
be undertaken during nominated daylight hours, 
with likely lighting requirements limited to security 
/ safety installations 

• Introduction of permanent artificial lighting for the 
future proposals has the potential to affect 
movements and behaviours of marine fauna  

• Mitigation will be taken to reduce artificial 
light emissions on the marine environment 

• Mitigation is expected to take immediate 
effect 

• Adaptive management will be adopted if 
disturbance to marine fauna is recorded 

Elevated 
onshore noise 

• Risk will be temporary and intermittent and 
primarily associated with construction 

• Impact will cause a change immediately and is 
expected to stop following cessation of 
construction 

• Mitigation will be provided to reduce the 
risk of disruption / displacement of nesting 
seabirds and shorebirds 

• Mitigation is expected to take immediate 
effect 

Increased 
recreational 
fishing pressure 

• Risk relates to the KBMS strategic proposal area 
and the broader Koombana Bay marine 
environment 

• Increased fishing pressure could have potentially 
long-term consequences 

• Impact will cause a change immediately and is 
expected to be reversible over the short term 

• Management measures will be introduced 
to reduce fishing pressure on key species 

• Mitigation is expected to take effect in the 
immediate to short term 

• Adaptive management should be adopted 
to increase efforts should a reduction in 
local fishery species be recorded 

Increase in 
human – fauna 
interactions 
(marine litter, 
harassment and 
illegal feeding, 
vessel 
disturbance) 

• Risk relates to the KBMS strategic proposal area 
and the broader Koombana Bay marine 
environment primarily during operation 

• Increased human – fauna could have potentially 
long-term consequences 

• Impact may be reversible (harassment and illegal 
feeding, vessel disturbance) or potential 
irreversible (marine litter) 

• Management measures will be introduced 
to reduce the interactions between 
humans and marine fauna 

• Mitigation is expected to take effect in the 
immediate to short term 

• Adaptive management should be adopted 
should an increase in human -fauna 
interactions be recorded 
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3 MFMP KEY COMPONENTS 
Table 11: Management and mitigation measures for potential impacts from temporary / permanent loss or degradation of habitat 

EPA Marine Fauna objective 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives 
• Maintain extent of potential marine fauna habitat outside of the development envelopes 
• Maintain blue swimmer crab and fin fish fisheries 
Impact specific objective 
Minimise the modification / loss of habitat during construction that may lead to direct or indirect effects on marine fauna during construction 
Key environmental values 
Fish, marine invertebrates, breeding fairy terns 
Key impacts and risks 
• Temporary loss of up to 2.04 ha of opportunistic fairy tern nesting area within the onshore rehabilitation area 
• Loss of key habitat (e.g. feeding, spawning, predator avoidance) and loss of foraging opportunity for marine species 
Objective-based 
Management targets Management actions Monitoring Timing/frequency of actions Reporting 
• Avoid loss/ 

degradation to 
marine habitats 
where possible 

• Minimise area of 
habitat (including 
seagrass) 
permanently lost/ 
modified 

Construction: 
• DoT to consult with SPA to avoid in-combination impacts of construction of Casuarina Boat Harbour and SPA’s sediment maintenance at 

McKenna Point to ensure nesting habit is available to fairy terns within the Outer Harbour area during the nesting period 
• Implementation of Marine Construction Monitoring and Management Plan (MCMMP; RPS 2023) provides the monitoring and management 

framework to address reduced marine environmental quality (and hence potential degradation of marine fauna habitat) during construction 
• Where practicable, minimise indirect impacts to marine habitats (including seagrass) through use of silt curtains at KBSC marina to limit the 

extent of turbidity plumes 
Operation: 
• Maintenance dredging (if required) will be undertaken in previously disturbed / dredged areas, hence will not result in permanent loss 

marine habitats 
• Maintenance dredging (if required) will be in accordance with an approved maintenance dredging framework 
• Implementation of the Marine Environmental Quality Management Plan (MEQMP; GHD 2023a) provides management and monitoring 

framework to address impacts to marine environmental quality during operation 

In accordance with: 
• DBCA currently monitors 

fairy terns annually during 
nesting 

• MCMMP (RPS 2023) 
during construction 

• MEQMP (GHD 2023a) 
during operation 

• Approved maintenance 
dredging framework during 
operation (if maintenance 
dredging is required) 

In accordance with: 
• Fairy terns are anticipated to 

be monitored on an annual 
basis by DBCA 

• MCMMP (RPS 2023) during 
construction 

• MEQMP (GHD 2023a) during 
operation 

• Approved maintenance 
dredging framework during 
operation (if maintenance 
dredging is required) 

In accordance with: 
• After monitoring of fairy 

terns by DBCA 
• MCMMP (RPS 2023) 

during construction 
• MEQMP (GHD 2023a) 

during operation 
• Approved maintenance 

dredging framework 
during operation (if 
maintenance dredging is 
required) 

 
Table 12: Management and mitigation measures for potential for impacts from elevated underwater noise 

EPA Marine Fauna objective 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives 
• Continuity of existing dolphin behaviours and use of Koombana Bay 
• Continuity of existing little penguin use of Koombana Bay 
Impact specific objective 
Reduce the risk of injury to marine fauna resulting from underwater water noise during piling 
Key environmental values 
Cetaceans, sea lions, marine turtles, little penguins 
Key impacts and risks 
Hearing impairment (permanent threshold shift and temporary threshold shift), behavioural disturbance, displacement, masking 
Objective-based 
Management targets Management actions Monitoring Timing/frequency of actions Reporting 
Minimise risk of injury to 
cetaceans, sea lions, 
marine turtles and little 
penguins by ensuring 
animals are out of the 
mitigation zone prior to 
the start of piling 

Standard mitigation practices will be adopted to reduce the risk of injury to marine fauna, and include: 
• 15 min observation prior to soft start over 500 m exclusion zone 
• In the event that a marine mammal, marine turtle or little penguin is detected, piling will not commence until the marine 

fauna is outside a 500 m exclusion zone 
• Marine mammals, marine turtles and little penguins must be absent from the 500 m exclusion zone for at least 20 minutes 
• Five-minute soft start at a lower hammer energy will commence before ramping up to full energy 
Additional mitigation includes: 
• Construction piling outside of breakwaters timed to avoid the bottlenose dolphin calving period (December to March) 
• If a dolphin is detected within the breakwaters during the dolphin calving period (December to March), piling will shut down 

and not recommence until the dolphin is outside of the breakwaters or has not been sighed for at least 20 minutes. 

• Visual monitoring will be undertaken by a 
suitably qualified and experienced marine 
fauna observer (MFO) from a stationary 
platform in close proximity to the piling 
source (i.e. jetty or piling vessel) ensuring 
that all directions of the mitigation zone 
can be observed from the platform 

• Additional MFO positioned at the entrance 
of the breakwater during piling activities 
within the breakwaters during the dolphin 
calving period (December to March) 

• Visual monitoring undertaken 
daily during the 15 min 
observation period prior to pile 
driving activities 

• Visual monitoring undertaken 
daily throughout the duration 
of pile driving activities 

• MFO training records 
• Daily MFO observation log 

of marine fauna in a 
Marine Observations Form 

• Any observed fauna 
injuries and/or deaths to 
be reported to DBCA 
within 24 hours 
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Table 13: Management and mitigation measures for potential impacts from increased vessel collision risk 

EPA Marine Fauna objective 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives 
• Continuity of existing dolphin behaviours and use of Koombana Bay 
• Continuity of existing little penguin use of Koombana Bay 
Impact specific objective 
Reduce the risk of injury or death to animals arising from collisions with vessels during construction and operation 
Key environmental values 
Cetaceans, sea lions, marine turtles, seabirds and migratory shorebirds 
Key impacts and risks 
Mortality, serious injury and/or superficial injury to marine fauna 
Objective-based 
Management targets Management actions Monitoring Timing/frequency of actions Reporting 
Minimise risk of injury or 
mortality of cetaceans, 
sea lions, marine turtles 
and seabirds and 
migratory shorebirds 
arising from vessel 
strike 

Construction: 
• Construction vessel crews to undertake inductions covering procedures to minimise collision risk to 

marine fauna 
• Dedicated MFO active on-board each construction vessel 
• MFO will report observations of marine fauna to vessel master as soon as practicable and this 

information relayed to other vessels operating in the area if appropriate to reducing collision risk 
• During transit, a maximum speed of 6 knots will be maintained if marine fauna sighted within 300 m 
• Compliance with EPBC Regulations 2000 – Part 8 Division 8.1 (Regulation 8.04): vessel masters 

will implement precautionary measures to avoid vessel strikes 
Operation: 
• Vessels will adhere to speed limits (six knots), or any speed limit designated by the DoT and SPA 
• Adherence to Australian National Guidelines for Whale and Dolphin Watching (DAWE 2017) 

Construction: 
• Visual monitoring will be 

undertaken by a suitably trained 
MFO on-board each vessel from a 
high observation platform or 
bridge using the naked-eye and 
binoculars 

Operation: 
• DDC currently undertakes marine 

fauna/ dolphin monitoring 
programmes in Koombana Bay 

• Monitoring and enforcement of 
vessel speed limits by DoT / SPA 

Construction: 
• Daily on-board the construction 

vessels while in transit 
Operation: 
• DDC to continue to marine fauna / 

dolphin monitoring programmes in 
Koombana Bay 

• DoT / SPA to undertake regular 
monitoring and enforcement of 
vessel speed limits (as required) 

Construction: 
• Vessel operations log (vessel speed) if appropriate 
• MFO training records 
• Daily observation log of marine fauna in a Marine 

Observations Form 
• Any vessel strike/death to be reported to DBCA 

within 24 hours 
• Any vessel strike/death to be reported to the National 

Ship Strike Database (https://data.marinemammals.
gov.au/report/shipstrike) 

Operation: 
• As required to meet the DDC marine fauna / dolphin 

monitoring programme objectives 

 
Table 14: Management and mitigation measures for potential impacts from increased risk of entanglement 

EPA Marine Fauna objective: 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives: 
• Continuity of existing dolphin behaviours and use of Koombana Bay 
• Continuity of existing little penguin use of Koombana Bay 
Impact specific objective: 
Reduce the risk of entanglement arising from marine debris associated with construction and operation 
Key environmental values: 
Cetaceans, marine turtles, sea lions, little penguins 
Key impacts and risks: 
Mortality, serious injury and/or superficial injury to marine fauna 
Objective-based 
Management targets Management actions Monitoring Timing/frequency of actions Reporting 
Minimise risk of injury or 
mortality to cetaceans, 
sea lions, marine turtles 
and little penguins 
attributable to 
entanglement with lines 

Construction: 
• Construction vessels to manage mooring lines to avoid loops, especially in lighter ropes 
• Correct disposal of waste to minimise debris entering the marine environment 
• Induction of site personnel about correct waste management procedures 
• Provision of waste bins for disposal of litter 
• Implementing strict environmental standards for the Proposal during construction to reduce the risk of debris entering the marine environment 
• Dropped objects that accidentally enter the water will be recovered (where practicable) 
• Information-boards erected during operations to encourage appropriate disposal of litter and the inform of the dangers of entanglement 
Operation: 
• Educational measures to encourage appropriate disposal of fishing line through the provision of bins for used fishing lines and informative signage 
• Engagement with the facilities manager to support clean up measures around popular fishing areas and within the KBMS strategic proposal areas. 

For example, patrolling of marina to remove lines or other entanglement sources 

Construction: 
• Construction vessels to 

maintain watch for 
debris when transiting 

Operation: 
• DDC currently 

undertakes marine 
fauna / dolphin 
monitoring 
programmes in 
Koombana Bay 

Construction: 
• Dropped objects that enter the 

water will be recovered 
(where practicable) as soon 
as possible after the event 

Operation: 
• DDC to continue to marine 

fauna / dolphin monitoring 
programmes in Koombana 
Bay 

Construction: 
• Reporting of dropped 

objects overboard to 
vessel master 

• Any fauna injuries 
and/or deaths to be 
reported to DBCA 
within 24 hours 

Operation: 
• As required to meet 

the DDC marine fauna/ 
dolphin monitoring 
programme objectives 

https://data.marinemammals.gov.au/report/shipstrike
https://data.marinemammals.gov.au/report/shipstrike
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Table 15: Management and mitigation measures for potential impacts from increased risk of entrainment 

EPA Marine Fauna objective 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives 
• Continuity of existing dolphin behaviours and use of Koombana Bay 
• Continuity of existing little penguin use of Koombana Bay 
Impact specific objective 
Reduce the risk of entrainment arising during dredging 
Key environmental values 
Cetaceans, sea lions, marine turtles, little penguins 
Key impacts and risks 
Mortality, serious injury, superficial injury 
Objective-based 
Management targets Management actions Monitoring Timing/frequency of actions Reporting 
Minimise risk of injury or 
mortality to cetaceans, 
sea lions, marine turtles 
and little penguins 
through entrainment in 
dredge head or 
excavator bucket, during 
construction or 
maintenance 

Standard mitigation practices will be adopted to reduce the risk of injury to marine fauna, and include: 
• Prior to commencing dredging or excavating, the contractor must check for whales within a 300 m observation zone and a 100 m exclusion zone 
• Prior to commencing dredging or excavating, the contractor must check for dolphins, marine turtles, sea lions and little penguins within a 150 m 

observation zone and a 50 m exclusion zone 
• Dredging or excavating can only commence if no dolphins, marine turtles, sea lions and little penguins have been observed in 50 m exclusion 

zone, and no whales within 100 m 
• If any cetaceans, marine turtles, sea lions and little penguins are sighted during dredging or excavating in their respective exclusion zones, 

dredging will cease until the fauna have left the monitoring zones, or have not been sighted for 30 minutes 
• These monitoring and exclusion zones are based on the national standards for vessels described in the Australian National Guidelines for 

Whale and Dolphin Watching (DAWE 2017) 
• If a cutter-suction dredge is used, the dredge’s pump will only start once the cutter head touches the seabed and stop before leaving seabed 

• Visual monitoring will be 
undertaken by a suitably qualified 
and experienced MFO from a 
stationary platform in close 
proximity to the dredging / 
excavation activity (i.e. construction 
vessel) ensuring that all directions 
of the exclusion zone can be 
observed from the platform 

• Dredge hopper and onshore 
disposal areas to be monitored for 
marine fauna 

Daily throughout the duration of 
excavation and dredging activities 

Any fauna 
injuries and/or 
deaths to be 
reported to 
DBCA within 24 
hours 

 
Table 16: Management and mitigation measures for potential impacts from increased risk of introduced marine species 

EPA Marine Fauna objective: 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives: 
Maintain blue swimmer crab and fin fish fisheries 
Impact specific objective: 
Reduce the elevated risk of introduced species becoming established during construction and operation 
Key environmental values: 
Benthic and encrusting marine faunal assemblages 
Key impacts and risks: 
Predation, competition, disease effects on local species by IMS, depletion of recreational and commercially harvested marine life (e.g. shellfish), loss of biodiversity 
Objective-based 
Management targets Management actions Monitoring Timing/frequency of actions Reporting 
No new recorded IMS 
established in 
Koombana Bay during 
the construction and 
operation phases 

Construction: 
• Vessel operators provided with the current Western Australian Prevention List for Marine Pests to ensure 

they are aware of potential IMS and the reporting requirements (DoF 2016) 
• Construction vessels will adhere to the National Biofouling Management Guidelines For Non-Trading 

Vessels (CoA 2009a) 
• Vessels will adhere to the DAWE guidelines on ballast water exchange outlined in Australian Ballast 

Water Management Requirements (DAWE 2020b) 
• Biofouling Record Book kept outlining marine fouling management actions 
• Immersible equipment inspected and cleaned to ‘low risk’ of introducing IMS prior to use 
Operation: 
• Vessels arriving from outside Australian waters will undertake a biofouling risk assessment of the vessel 

and immersible equipment prior to vessel entry into Australian waters to determine whether the vessel 
should be either cleaned (hull, niches, workboat and equipment), or can be cleared as a low risk of 
introducing marine pest species. The risk assessment will follow the recommended approach of the 
National Biofouling Management Guidance for Non-trading vessels (CoA 2009a); Commercial Fishing 
Vessels (CoA 2009b) and Recreational Vessels (CoA 2009c), as applicable 

Construction: 
• Vessel or equipment inspections 
• Biofouling record book 
• Compliance with risk assessment 

protocols for non-trading vessels 
Operation: 
• Compliance with risk assessment 

protocols for non-trading vessels, 
commercial fishing vessels and 
recreational vessels 

• Biennial IMS surveys are 
undertaken by SPA. Additional IMS 
monitoring locations will be 
identified for the future proposals 
and that IMS monitoring at these 
sites will be undertaken at the same 
time as the SPA’s IMS survey 

Construction: 
• Vessel or equipment inspections 

prior to mobilisation of the vessel to 
the construction site 

Operation: 
• International vessels, including 

cruising yachts, to confirm low 
biosecurity risk status prior to entry to 
the bay 

• IMS monitoring to be undertaken at 
the same time as the SPA IMS 
survey 

Construction: 
• Verification that the current Western 

Australian Prevention List has been 
provided to vessel operators (e.g. photos, 
inspection records) 

• Vessel or equipment inspection records to 
be provided to Department of Primary 
Industry and Regional Development 
(DPIRD; Fisheries) as completed 

• Any invasive species identified by vessel 
operators reported to the DPIRD (Fisheries) 
within 24 hours of sighting 

Operation: 
• Findings of IMS monitoring reported as the 

same time as the SPA’s IMS survey findings 
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Table 17: Management and mitigation measures for potential impacts from increased risk of pollution incidents 

EPA Marine Fauna objective 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives 
• Continuity of existing dolphin behaviours and use of Koombana Bay 
• Maintain blue swimmer crab and fin fish fisheries 
• Continuity of fairy tern nesting opportunity within Koombana Bay 
• Continuity of existing little penguin use of Koombana Bay 
Impact specific objective 
Reduce the risk of adverse effects on marine fauna from hydrocarbon and chemical spills during construction and operation 
Key environmental values 
All marine fauna 
Key impacts and risks 
Mortality/injury through ingestion, inhalation and absorption through the skin, abandonment of polluted feeding habitat, bioaccumulation in the food chain 
Objective-based 
Management targets Management actions Monitoring Timing/frequency of actions Reporting 
Minimise risks to marine 
fauna from pollution 
incidents 

• Minimum volumes of hazardous substances will be stored in accordance with the relevant Australian standards (AS1940:2004) 
• Material Safety Data Sheets will be available for all hazardous substances 
• Hazardous substances handling is to be carried out by suitably trained personnel only 
• Refuelling procedure to be developed by vessels 
• Spill response procedures and oil spill contingency plan to be developed by vessels 
• Any fuel or oil spills within port limits will be managed in accordance with SPA’s oil spill arrangement and procedures 
• Spill kits will be located proximate to storage and operational areas 
• Vessels will manage chemical and fuel spill risks in accordance with the SPA’s Spill Procedure (SPA 2020) 

Monitoring will be carried out in 
response to a pollution incident. 
The scope of such monitoring will 
be agreed with the Department of 
Water and Environmental 
Regulation (DWER) / DBCA as 
appropriate 

• All vessel masters and crew 
to have reviewed the spill 
response procedures and oil 
spill contingency plan prior to 
mobilisation 

• Monitoring to be conducted in 
the event of a spill 

• Verification that spill kits are 
provided on vessels and located 
proximate to storage and 
operational areas (e.g. vessel 
inventory, inspection records) 

• All environmental incidents, 
including spills and leaks will be 
reported to SPA and DWER / 
DBCA as appropriate 

 
Table 18: Management and mitigation measures for potential impacts from increased light emissions 

EPA Marine Fauna objective: 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives: 
Continuity of fairy tern nesting opportunity within Koombana Bay 
Impact specific objective: 
Reduce artificial light emissions affecting the marine environment during construction and operation in line with Commonwealth guidance 
Key environmental values: 
Breeding fairy terns 
Key impacts and risks: 
Disturbance to nesting fairy terns due to increased artificial light spill during construction and operational activities 
Objective-based 
Management targets Management actions Monitoring Timing/frequency of actions Reporting 
Minimise the increase in 
artificial light spill to the 
marine environment over 
the current levels 

Construction: 
• Implementation of MCMMP (RPS 2023) provides the monitoring and management framework to address the potential 

for artificial light emissions to significantly increase during construction 
• General construction work (i.e. breakwater forming) will be limited to daylight hours only, however Trailing suction 

hopper dredge dredging will be undertaken on a 24-hour basis 
• Artificial lighting on dredging vessel will be of lowest allowable intensity to meet legislative and regulatory 

requirements for human safety / navigational purposes 
• Reduce light spill by shielding lights and using directional alignment to point only at work area and not marine 

environment 
Operation: 
• Best practice lighting design consistent with the National Light Pollution Guidelines for Wildlife (Department of the 

Environment and Energy 2020) will be employed to reduce light pollution on marine fauna during operation, including: 
– Start with natural darkness and only add light for specific purposes 
– Use adaptive light controls to manage light timing, intensity and colour 
– Light only the object or area intended – keep lights close to the ground, directed and shielded to avoid light spill 
– Use the lowest intensity lighting appropriate for the task 
– Use non-reflective, dark coloured surfaces 
– Use lights with reduced or filtered blue, violet and ultra-violet wavelengths 

Construction: 
• In accordance with MCMMP (RPS 2023) during 

construction 
Operation: 
• DBCA currently monitors fairy terns annually 

during nesting 
• Biological and artificial light monitoring / auditing 

will be undertaken in accordance with the 
National Light Pollution Guidelines for Wildlife 
(Department of the Environment and Energy 
2020) to confirm the anticipated impacts from 
the lighting design and provide a feedback 
mechanism for adaptive lighting management. 
This will include a pre-development artificial 
light survey for comparison against the post 
development outcome, with reporting and 
adaptive management measures (if required) 
implemented through the agreed KBMS 
governance framework 

Construction: 
• In accordance with MCMMP 

(RPS 2023) during 
construction 

Operation: 
• Fairy terns are anticipated to 

be monitored on an annual 
basis by DBCA 

• As required to confirm the 
anticipated impacts from the 
lighting design and provide a 
feedback mechanism for 
adaptive lighting management  

Construction: 
• In accordance with 

MCMMP (RPS 2023) 
during construction 

Operation: 
• After monitoring of fairy 

terns by DBCA 
• After implementation of 

biological and artificial light 
monitoring/ auditing event 
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Table 19: Management and mitigation measures for potential impacts from elevated onshore noise 

EPA Marine Fauna objective 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives 
Continuity of fairy tern nesting opportunity within Koombana Bay 
Impact Specific objective 
Reduce the risk of displacement of breeding seabirds and shorebirds from elevated onshore noise during construction and operation 
Key environmental values 
Breeding fairy terns 
Key impacts and risks 
Disruption / Displacement  
Objective-based 
Management targets Management actions Monitoring Timing / frequency of actions Reporting 
Avoid disruption/ 
disturbance to nesting 
seabirds and shorebirds 

Construction: 
• Implementation of MCMMP (RPS 2023) provides the monitoring 

and management framework to address the potential for 
elevated onshore noise emissions during construction 

Operation: 
• Operational noise levels are not anticipated to be noticeably 

different than existing levels and are unlikely to have a material 
impact on marine fauna behaviours 

Construction: 
• In accordance with MCMMP (RPS 2023) during construction 
Operation: 
• DBCA currently monitors fairy terns annually during nesting 
• Noise will be managed and monitored during future proposal 

operation through the agreed KBMS governance framework, 
with contingency actions implemented should noise triggers 
be breached 

Construction: 
• In accordance with MCMMP (RPS 2023) during 

construction 
Operation: 
• Fairy terns are anticipated to be monitored on an 

annual basis by DBCA 
• As required to address noise complaints and provide 

a feedback mechanism for adaptive management 

Construction: 
• In accordance with MCMMP (RPS 2023) 

during construction 
Operation: 
• After monitoring of fairy terns by DBCA 
• As required to address noise complaints 

 
Table 20: Management and mitigation measures for potential impacts from increased recreational fishing pressure 

EPA Marine Fauna objective 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives 
Maintain blue swimmer crab and fin fish fisheries 
Impact specific objective 
Reduce the risk of increased recreational fishing pressure leading to a decline in local fisheries target species during operation 
Key environmental values 
Blue swimmer crab and other fisheries target species 
Key impacts and risks 
Increased fishing pressure on recreationally fished species due to increased access 
Objective-based 
Management targets Management actions Monitoring Timing / frequency of actions Reporting 
Minimise impacts to 
recreationally fished 
stocks due an increased 
number of vessels 
utilising Koombana Bay 

• Signposting in key water access areas to encourage responsible and lawful fishing practices 
• DPIRD (Fisheries) has conducted a juvenile fish recruitment annual netting survey at 

Koombana Bay and various other sites from 1995 
• The blue swimming crab fishery is currently regulated by the DPIRD (Fisheries) to ensure 

sustainable fisheries and includes limits on: 
– Size of individuals landed 
– Number of individuals landed 
– Number of boats allowed to engage in this fishery 

• DPIRD (Fisheries) currently monitors recruitment 
through an annual netting survey of juvenile fish in 
Koombana Bay 
– Should the recruitment monitoring of juvenile 

fish cease the annual DPIRD State of Fisheries 
reporting will be used as an ongoing reference 
for the sustainability of Bunbury fin fish stocks 

• DPIRD (Fisheries) currently regulates the blue 
swimmer crab fishery 

• Annual netting survey of juvenile fish in Koombana 
Bay is anticipated to be undertaken on an annual 
basis by DPIRD (Fisheries) 
– Should the recruitment monitoring of juvenile 

fish cease the annual DPIRD State of Fisheries 
reporting will be used as an ongoing reference 
for the sustainability of Bunbury fin fish stocks 

• Blue swimmer crab fishery is anticipated to be 
regulated by DPIRD (Fisheries) 

• After netting survey by 
DPIRD (Fisheries) 
– DPIRD State of 

Fisheries reporting 
• As required by DPIRD 

(Fisheries) to regulate blue 
swimmer crab fishery 
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Table 21: Management and mitigation measures for potential impacts from increase in human - fauna interactions 

EPA Marine Fauna objective 
To protect marine fauna so that biological diversity and ecological integrity are maintained 
KBMS strategic proposal objectives 
• Continuity of existing dolphin behaviours and use of Koombana Bay 
• Maintain blue swimmer crab and fin fish fisheries 
• Continuity of fairy tern nesting opportunity within Koombana Bay 
• Continuity of existing little penguin use of Koombana Bay 
Impact specific objective 
Reduce the risk of human - fauna interactions associated with an increase in public access to the waterfront from land-based pedestrian access and an increase in recreational vessels during operation 
Key environmental values 
All marine fauna 
Key impacts and risks 
Marine litter, harassment and illegal feeding and increased vessel disturbance  

Objective-based 
Management targets Management actions Monitoring Timing / frequency of actions Reporting 
Minimise risk of impacts 
to marine fauna 
associated with human 
activities 

Construction: 
• Implementation of MCMMP (RPS 2023) provides the monitoring and management framework to address 

the potential threats to marine fauna during construction 
Operation: 
• Provision of sufficient recycling and waste bins on site 
• Waste stored in accordance with Australian standards, Codes of Practice and relevant legislation 
• Information-boards to encourage appropriate disposal of litter and the inform of the dangers of marine litter 
• Informative signage to discourage illegal feeding of marine fauna. This includes throwing food or rubbish in 

the water and feeding dolphins from boats. Signage to include relevant wildlife regulations 
• Feeding to be prohibited in the marina areas 
• Provide contact numbers to report any incidents 

Construction: 
• In accordance with MCMMP (RPS 

2023) during construction 
Operation: 
• DDC currently undertakes marine 

fauna / dolphin monitoring 
programmes in Koombana Bay 

Construction: 
• In accordance with MCMMP (RPS 

2023) during construction 
Operation: 
• DDC to continue to marine fauna / 

dolphin monitoring programmes in 
Koombana Bay  

Construction: 
• In accordance with MCMMP (RPS 

2023) during construction 
Operation: 
• As required to meet the DDC marine 

fauna / dolphin monitoring programme 
objectives 
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4 ADAPTIVE MANAGEMENT AND REVIEW 
The future proposal proponents are committed to undertaking activities in a manner that considers the 
sensitivities of the environment, minimises potential impacts in accordance with industry practices and state 
and Commonwealth guidelines, and thereby promotes environmentally responsible development 

As such, this MFMP will be reviewed on an annual basis and updated if required (for example in response to 
new information) to ensure that the stated environmental objectives are being met. Reviews will address 
matters including: 

• Overall effectiveness of the MFMP in providing the management framework to meet the stated 
environmental objectives 

• Future proposal proponent environmental performance 

• Changes to environmental values (e.g. revised species listing, identification of a new species requiring 
management) 

• Review environmental objectives / management and mitigation measures as part of adaptive 
management processes 

• Any relevant emerging environmental issues 

An annual review of observation data and incident reports will be undertaken in consultation with marine 
fauna specialists and future proposal proponents to enable consideration of the need for changes to fauna 
impact controls and practical management procedures. A review of this MFMP may also occur after a 
significant change in the design parameters, or a significant non-conformance or incident relating to the 
implementation of management / mitigation measures 

Any observed breaches in conformance will be investigated fully and additional corrective measures will be 
devised with the aim of preventing recurrences 

The adaptive management and review processes will be implemented by the future proposal proponents 
during construction and through the agreed KBMS governance framework during operation 
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5 STAKEHOLDER CONSULTATION 
Stakeholder groups have been consulted in the preparation of this MFMP. Table 22 summarises the consultation undertaken, the comments and issues raised during the consultation and the SWDC’s response 

Key stakeholders of the TBW project provided a recent review of fauna monitoring outcomes. Long-term marine fauna monitoring was anticipated to primarily continue, with only DPIRD indicating that the recruitment monitoring of juvenile fish 
will probably cease 
Table 22: Stakeholder engagement relating to marine fauna 

Stakeholder group Date Comment topics Response to comments 
DoF (Head Office) 12 January 

2017 
Introduction of marine pest species Mitigation actions to prevent introduction of marine pest species as part of the strategic proposal identified 
Fate of moorings in Koombana Bay Options for managing the existing of moorings, and their associated infrastructure identified 
Loss of potential habitats for local fin fish and potential impacts recreational fishers / research 
programmes 

• Department to determine if any recent investigations have been undertaken which identified fin fish 
presence in the vicinity of the reclamation works, or potential for conflict with existing fisheries research 
programs 

• Recfishwest (Hillarys) were also consulted 
Blue swimmer crab shell disease • Additional information for specific information on blue swimmer crabs requested from Department 

• Blue swimmer crab context identified 
IMS survey methodology • Proposed introduced marine pest species monitoring methodology reviewed 

• Department research staff contacted for advice on proposed monitoring methodology 
Recfishwest (Hillarys) 24 January 

2017 
Restriction in access to fishing beaches and boating facilities • Access to fishing beaches and boating facilities to be maintained and enhanced by implementation of the 

future proposals 
• Future access considerations for future proposals to include access for people of all abilities 

DDC 02 February 
2017 

DDC has local marine fauna observer (MFO) experience Capability of DDC to undertake MFO project work identified 
Dolphin Discover Centre has developed detailed management protocols for monitoring / managing of 
dolphins / turtles 

Management actions for dolphins and turtles have been informed by the DDC protocols 

DoF (Bunbury District Office) 02 February 
2017 

Identification of key fishing areas and times in Koombana Bay • Key fishing areas and times for Koombana Bay identified 
• Timing of construction activities to avoid significantly impacting fishers and fisheries 

Importance of Koombana Bay blue swimmer crab fishery • Blue swimmer crab context identified 
• Timing of construction activities proposed to avoid significantly impacting fishers and fisheries 

DBCA (Kensington) 03 February 
2017 

Shorebird and marine bird context identified • Shorebird and marine bird context identified 
• Marine species sensitivity mapping used to inform appropriate construction time frames 

Little penguin, southern right whale and Australian sea lion context identified • Little penguin, southern right whale and Australian sea lion context identified 
• Marine species sensitivity mapping used to inform appropriate construction time frames 

Key dolphin habitat adjacent to the Leschenault Estuary and dolphin movements within Koombana Bay Marine species sensitivity mapping used to inform appropriate construction time frames 
Presentation to Project Control 
Group by Murdoch University – 
Cetacean Research Unit on 
Koombana Bay Dolphins 

7 February 
2017 

• Review of the historical dolphin research undertaken by Murdoch University 
• Potential for increased use of Koombana Bay After construction of the marine structures to 

adversely impact local dolphin population 

Ongoing management actions for dolphins have been informed by DDC protocols 

Newton Moore Senior High School 15 March 2017 Student involvement in IMS survey. Student findings incorporated into introduced marine species information 
DDC 02 February 

2022 
Meeting regarding: 
• Existing and proposed marine fauna / dolphin monitoring programmes (current and future) 
• Proposed dolphin research programme 
• Marine observation protocols 

Outlined the existing and proposed dolphin (and marine fauna) monitoring programmes 

DBCA 15 March 2023 Ongoing supply of monitoring data to TBW project  Provided 2022–2023 fairy tern reporting for SPA‘s Outer Harbour area 
SPA Confirmed continuity biennial IMS surveys 
DPIRD • Provided a summary of the Koombana Bay juvenile fin fish monitoring effort and findings 

• Identified that the recruitment monitoring of juvenile fish will probably cease  
CoB • CoB has provided funding to Manea Senior College to monitor blue swimmer crabs in Koombana Bay 

and Leschenault Inlet for the last five years 
• CoB has requested access to this dataset 

DDC Confirmed continuity of dolphin population monitoring 
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6 MFMP AMENDMENTS 
As noted in Section 5, this MFMP will be reviewed on an annual basis and updated, as required, to ensure 
that the stated environmental objectives are being met. Amendments to the MFMP will be provided to DWER 
for endorsement / acceptance, on the advice of DBCA. Table 23 has been provided as a framework to 
capture and track any updates or amendments to the MFMP 
Table 23: Record of MFMP amendments 

Complexity of changes Minor revisions ☐ Moderate revisions ☐ Major revisions ☐ 

Number of key environmental factors One ☐ 2–3 ☐ >3 ☐ 

Date revision submitted to EPA DD/MM/YYYY 
Proponent’s operational requirement 
time frame for approval of revision  

< One month  ☐ < Six months  ☐ > Six months  ☐ None  ☐ 

Reason for time frame 
Item 
no. 

Section 
no. 

Page 
no. 

Summary of change Reason for change 

1.     
2.     
3.     
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