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Metropolitan coastal waters (source: Cannell 2004)
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Previous research on dolphins has not focused on 

known to utilise this part of Cockburn Sound

have involved small groups of dolphins:

• moving through the area of moored parts (‘B’ in

• feeding in the border area between the seagrass areas and deeper basin areas of Mangles Bay

• travelling parallel with the shoreline. 

These foraging behaviours and modes of movement are typical of dolphins in Cockburn Sound.  Dolphins 

are also likely to use new habitats created by the Proposal, such as the dredged channel and the pens and 

jetties within the marina itself (Figure 

Note:  Existing foraging habitats comprise shallow seagrass meadows (A), seagrass & sand with bo

(B), sandy beach/shoreline (C) and patches of open sand (D).  Potential foraging habitats comprise dredged channel (E) 

and boat pens within the marina (F). 

Figure 103 Existing foraging habitats (in yellow font) for

foraging habitats (in black font) associated with the Proposal

 

The shallow flats of Mangles Bay adjacent to the P

dolphins (refer Figure 99 and Figure 

mainly because seagrass areas in Cockburn Sound provide important breeding and nursery areas for fish 

and also sustain assemblages of 

A 
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has not focused on the shallow flats of Mangles Bay, but 

utilise this part of Cockburn Sound.  Observations of dolphins in the general Mangles Bay area 

have involved small groups of dolphins: 

moving through the area of moored parts (‘B’ in Figure 103) 

ng in the border area between the seagrass areas and deeper basin areas of Mangles Bay

travelling parallel with the shoreline.  

These foraging behaviours and modes of movement are typical of dolphins in Cockburn Sound.  Dolphins 

habitats created by the Proposal, such as the dredged channel and the pens and 

Figure 103). 

Note:  Existing foraging habitats comprise shallow seagrass meadows (A), seagrass & sand with bo

(B), sandy beach/shoreline (C) and patches of open sand (D).  Potential foraging habitats comprise dredged channel (E) 

 

Existing foraging habitats (in yellow font) for dolphins in the Proposal area, and potential 

foraging habitats (in black font) associated with the Proposal 

The shallow flats of Mangles Bay adjacent to the Proposal do not appear to be a key feeding area for 

Figure 100), but is still of reasonable ecological significance

mainly because seagrass areas in Cockburn Sound provide important breeding and nursery areas for fish 

and also sustain assemblages of dolphin prey species like herring, mullet, garfish, squid

B 
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but dolphins are 

Mangles Bay area 

ng in the border area between the seagrass areas and deeper basin areas of Mangles Bay 

These foraging behaviours and modes of movement are typical of dolphins in Cockburn Sound.  Dolphins 

habitats created by the Proposal, such as the dredged channel and the pens and 

 

Note:  Existing foraging habitats comprise shallow seagrass meadows (A), seagrass & sand with boats and moorings 

(B), sandy beach/shoreline (C) and patches of open sand (D).  Potential foraging habitats comprise dredged channel (E) 

dolphins in the Proposal area, and potential 

a key feeding area for 

of reasonable ecological significance to dolphins, 

mainly because seagrass areas in Cockburn Sound provide important breeding and nursery areas for fish 

herring, mullet, garfish, squid and whiting.   
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13.3.4 Little penguins 
The largest colony of little penguins

Penguin Island, where population 

et. al in prep.).  Colonies are also found on Garden and Carnac islands.

colony on Garden Island could be 500

with a smaller nesting area at Colpoys Point (

Figure 104 The major nesting site of little penguins at Careening Bay, and smaller site at Colpoys 

Point, Garden Island (Cannell 2011)

Cockburn Sound could potentially play an important role in the long

the Perth region, as penguins on Garden Island generally have a higher breeding success than those on 

Penguin Island, and a higher proportion of the colony that breeds twic

penguins on Garden Island can lay two clutches in a year, the first usually in June and the second usually 

in September.  Generally two eggs are lai

shared by both parents (Chiaradia and Kerry 1999), while the other is at sea feeding

constantly for 2-3 weeks, and raised for an average of eight weeks

After breeding, the adult penguins moult between November and February, re

This is a critical process which the penguins must undergo every year. 

during which the penguins are confined to land. 

must build up their fat reserves prior to moult, and can double their mass. 

can result in the penguins dying from starvation.

Penguins leave the colony before dawn and spend the day foraging at sea, where they can dive more than 

100 times per hour searching for prey

they rest on the surface.  Penguins usually return to the colony after sunset (Cannell 2003), or can remain 

at sea overnight.  Very limited diet

suggest anchovy predominate the diet, although scaly mackerel, pilchard, blue sprat and sandy sprat 
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of little penguins in Western Australia is found in the Perth Metropolitan region on 

population size has recently been estimated to be 1500 – 2500 pengu

re also found on Garden and Carnac islands.  Currently, the total size of the 

colony on Garden Island could be 500 – 600 individuals or greater; these mainly inhabit 

nesting area at Colpoys Point (Figure 104).  

The major nesting site of little penguins at Careening Bay, and smaller site at Colpoys 

Point, Garden Island (Cannell 2011) 

tentially play an important role in the long-term maintenance of little penguins in 

the Perth region, as penguins on Garden Island generally have a higher breeding success than those on 

Penguin Island, and a higher proportion of the colony that breeds twice a year (Cannell 2011.).  

enguins on Garden Island can lay two clutches in a year, the first usually in June and the second usually 

Generally two eggs are laid with incubation an average of 36 days. Chick guarding 

parents (Chiaradia and Kerry 1999), while the other is at sea feeding. C

raised for an average of eight weeks (Stahel & Gales 1987).  

After breeding, the adult penguins moult between November and February, replacing all their feathers. 

This is a critical process which the penguins must undergo every year.  The moult takes 2

during which the penguins are confined to land.  As they are unable to feed during the moult, the penguins 

fat reserves prior to moult, and can double their mass.  Low body mass during moult 

can result in the penguins dying from starvation. 

Penguins leave the colony before dawn and spend the day foraging at sea, where they can dive more than 

searching for prey (Ropert-Coudert et al. 2003; Cannel 2011), and in between dives

they rest on the surface.  Penguins usually return to the colony after sunset (Cannell 2003), or can remain 

at sea overnight.  Very limited dietary information is available for the Garden Island penguins

the diet, although scaly mackerel, pilchard, blue sprat and sandy sprat 

Marina Based Tourist Precinct  
olitan region on 

2500 penguins (Cannell 

Currently, the total size of the 

mainly inhabit Careening Bay, 

 

The major nesting site of little penguins at Careening Bay, and smaller site at Colpoys 

term maintenance of little penguins in 

the Perth region, as penguins on Garden Island generally have a higher breeding success than those on 

e a year (Cannell 2011.).  Little 

enguins on Garden Island can lay two clutches in a year, the first usually in June and the second usually 

hick guarding is 

Chicks are guarded 

Gales 1987).   

placing all their feathers. 

The moult takes 2 – 3 weeks, 

As they are unable to feed during the moult, the penguins 

Low body mass during moult 

Penguins leave the colony before dawn and spend the day foraging at sea, where they can dive more than 

), and in between dives 

they rest on the surface.  Penguins usually return to the colony after sunset (Cannell 2003), or can remain 

penguins, but results 

the diet, although scaly mackerel, pilchard, blue sprat and sandy sprat have 
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also been found.  Penguin Island penguins feed on a range of fish including pilchards, garfish, anchovy

blue sprat and sandy sprat.   

The movements of Garden Island penguins have been tracked using satellite tags:  adults guarding chicks 

in 2007 and 2008, and incubating adults in 2008 and 2009.  Preliminary analysis of the data show that 

regardless of the time spent at sea, the penguins remained within Cockburn Sound, and the area used 

extended from the northern end of the Central Basin south to Mangles Bay.  In both 2007 and 2008, the 

penguins guarding chicks almost exclusively used the southern half of Cockbu

locations on the Kwinana Shelf and in the northern Central Basin.  Penguin Island penguins could also be 

foraging in Cockburn Sound, with those 

forage in Cockburn Sound than those penguins nesting in other areas on Penguin Island (Cannell 

There are not sufficient data to fully 

Bay compared to other areas in Cockburn Sound

of southern Cockburn Sound are more important (e.g. 

flats of Mangles Bay are ecologically important

areas for fish and also sustaining of

been identified as an important nursery areas for blue sprat, sandy sprat and garfish, 

(depth 10–20 m) off Mangles Bay

(refer Section 13.3.1). 
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found.  Penguin Island penguins feed on a range of fish including pilchards, garfish, anchovy

The movements of Garden Island penguins have been tracked using satellite tags:  adults guarding chicks 

in 2007 and 2008, and incubating adults in 2008 and 2009.  Preliminary analysis of the data show that 

spent at sea, the penguins remained within Cockburn Sound, and the area used 

extended from the northern end of the Central Basin south to Mangles Bay.  In both 2007 and 2008, the 

penguins guarding chicks almost exclusively used the southern half of Cockburn Sound.  There were fewer 

locations on the Kwinana Shelf and in the northern Central Basin.  Penguin Island penguins could also be 

foraging in Cockburn Sound, with those that nest on the northeast side of Penguin Island more likely to 

Sound than those penguins nesting in other areas on Penguin Island (Cannell 

fully determine the importance to penguins of the shallow flats of Mangles 

Bay compared to other areas in Cockburn Sound, although available data indicate that the deeper waters 

of southern Cockburn Sound are more important (e.g. Figure 105).  However, as for dolphins, the

are ecologically important to penguins in providing important breed

ing of assemblages of prey species.  The shallow flats of 

important nursery areas for blue sprat, sandy sprat and garfish, while

Bay are areas where larval and older anchovy have been consistently found

Marina Based Tourist Precinct  
found.  Penguin Island penguins feed on a range of fish including pilchards, garfish, anchovy, 

The movements of Garden Island penguins have been tracked using satellite tags:  adults guarding chicks 

in 2007 and 2008, and incubating adults in 2008 and 2009.  Preliminary analysis of the data show that 

spent at sea, the penguins remained within Cockburn Sound, and the area used 

extended from the northern end of the Central Basin south to Mangles Bay.  In both 2007 and 2008, the 

rn Sound.  There were fewer 

locations on the Kwinana Shelf and in the northern Central Basin.  Penguin Island penguins could also be 

side of Penguin Island more likely to 

Sound than those penguins nesting in other areas on Penguin Island (Cannell 2011). 

shallow flats of Mangles 

data indicate that the deeper waters 

However, as for dolphins, the shallow 

important breeding and nursery 

 Mangles Bay has 

while deeper waters 

larval and older anchovy have been consistently found 
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Figure 105 Locations of little penguin activity within southern 

breeding (Source: Cannell 2004)
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Locations of little penguin activity within southern Metropolitan coastal waters during 

eding (Source: Cannell 2004)    
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etropolitan coastal waters during 
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13.3.5 Introduced marine pests
In 2000 Fremantle Ports undertook an IMS baseline study within port waters and adjacent coast 

al. 2000). The survey found two pest species, the European fan worm

date mussel (Musculista senhousia

detected albeit in low concentrations.

Huisman et al. (2008) identified 60 IMS from Western Australia, 46 of which were found in the Fremantle 

(including Cockburn Sound and the lower Swan River) region, however only four are on the NIMPCG 

target list
18

: 

1. The date mussel (Musculista senhousia

2. The European fan worm (Sabella spallanzanii

3. The toxic dinoflagellate (Alexandrium minutum

4. The European shore crab (Carcinus maenas

In 2007 Fremantle Ports partnered with the DoF to reassess the abundance and distribution of IMS 

(McDonald and Wells, 2009).  Despite previous records of t

and the date mussel (Musculista senhousia

species (McDonald and Wells, 2009).  The European fan worm, 

increased its geographic spread up the Swan River, although the densities of this s

open waters of Cockburn Sound were much reduced from those reported in the early 1990’s.  

Dinoflagellate pest species were not targeted due to difficulties with identification.

In April 2011, DoF undertook an IMS survey in Cockburn Sound

results are yet to be released; however preliminary data suggest that no additional IMP of concern were 

detected, other than those listed above (McDonald13.4 Evaluation of options or alternatives to avoid or minimise impact13.4.1 Marina design and construction management
The marina access channel has been designed to minimise habitat loss.  The marina has also been 

designed to maximise the flushing of inner marina waters.  This will

enrichment and anoxia within the marina, and the likelihood of poor quality waters entering Mangles Bay 

and impacting on marine fauna.  Contaminant inputs to marina waters will be minimised using 

practice' measures for facility design and management, 

related activities.  Water quality impacts are discussed in more detail in Section 

The construction of the breakwaters for the Mangles Bay mar

machinery, including excavators, loaders and trucks.  Only trained operators will be employed to operate 

the machinery to ensure that materials are placed on the seabed in the correct location to ensure that loss 

of habitat does not exceed the predicted footprint area

will be the responsibility of the Proponent.  There are no impacts to 

plumes and associated smothering and 

A CEMP will be prepared to specify the proposed breakwater and other construction methods a

proposed management measures.  The CEMP will include fauna observation protocols for dolphins, little 

penguins, sea lions and turtles during th

                                                          
18

 For the purposes of this document, IMP are defined as those species listed on the National Introduced Marine Pests 
Coordination Group’s (NIMPCG) target li
monitoring program for a given location in Australia
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Introduced marine pests 
In 2000 Fremantle Ports undertook an IMS baseline study within port waters and adjacent coast 

. The survey found two pest species, the European fan worm (Sabella spallanzanii

Musculista senhousia), while the dinoflagellate species (Alexandrium tamarense

detected albeit in low concentrations. 

. (2008) identified 60 IMS from Western Australia, 46 of which were found in the Fremantle 

(including Cockburn Sound and the lower Swan River) region, however only four are on the NIMPCG 

Musculista senhousia). 

Sabella spallanzanii). 

Alexandrium minutum). 

Carcinus maenas). 

In 2007 Fremantle Ports partnered with the DoF to reassess the abundance and distribution of IMS 

(McDonald and Wells, 2009).  Despite previous records of the European shore crab (Carcinus maenas

ta senhousia) in this region, the investigation found no evidence of either 

species (McDonald and Wells, 2009).  The European fan worm, (Sabella spallanzanii), had actually 

increased its geographic spread up the Swan River, although the densities of this species in the more 

open waters of Cockburn Sound were much reduced from those reported in the early 1990’s.  

Dinoflagellate pest species were not targeted due to difficulties with identification. 

In April 2011, DoF undertook an IMS survey in Cockburn Sound, including Mangles Bay.  Preliminary 

results are yet to be released; however preliminary data suggest that no additional IMP of concern were 

detected, other than those listed above (McDonald Principal Biosecurity Consultant pers. comm.,).tions or alternatives to avoid or minimise impactMarina design and construction management 
The marina access channel has been designed to minimise habitat loss.  The marina has also been 

designed to maximise the flushing of inner marina waters.  This will reduce the extent of nutrient 

enrichment and anoxia within the marina, and the likelihood of poor quality waters entering Mangles Bay 

and impacting on marine fauna.  Contaminant inputs to marina waters will be minimised using 

facility design and management, and strict regulations regarding 

.  Water quality impacts are discussed in more detail in Section 10. 

The construction of the breakwaters for the Mangles Bay marina will involve the use of construction 

machinery, including excavators, loaders and trucks.  Only trained operators will be employed to operate 

the machinery to ensure that materials are placed on the seabed in the correct location to ensure that loss 

does not exceed the predicted footprint area and reduce available habitat for marine fauna

will be the responsibility of the Proponent.  There are no impacts to habitat expected as a result of turbidity 

thering and light attenuation. 

EMP will be prepared to specify the proposed breakwater and other construction methods a

proposed management measures.  The CEMP will include fauna observation protocols for dolphins, little 

penguins, sea lions and turtles during the dredging of the marina access channel. 

                   

For the purposes of this document, IMP are defined as those species listed on the National Introduced Marine Pests 
Coordination Group’s (NIMPCG) target list of 55 potential pest species (DAFF, 2009) and must be considered for a 
monitoring program for a given location in Australia. 

Marina Based Tourist Precinct  
In 2000 Fremantle Ports undertook an IMS baseline study within port waters and adjacent coast (Hewitt et 

Sabella spallanzanii), and the Asian 

Alexandrium tamarense) was also 

. (2008) identified 60 IMS from Western Australia, 46 of which were found in the Fremantle 

(including Cockburn Sound and the lower Swan River) region, however only four are on the NIMPCG 

In 2007 Fremantle Ports partnered with the DoF to reassess the abundance and distribution of IMS 

Carcinus maenas) 

in this region, the investigation found no evidence of either 

, had actually 

pecies in the more 

open waters of Cockburn Sound were much reduced from those reported in the early 1990’s.  

, including Mangles Bay.  Preliminary 

results are yet to be released; however preliminary data suggest that no additional IMP of concern were 

pers. comm.,). tions or alternatives to avoid or minimise impact 
The marina access channel has been designed to minimise habitat loss.  The marina has also been 

reduce the extent of nutrient 

enrichment and anoxia within the marina, and the likelihood of poor quality waters entering Mangles Bay 

and impacting on marine fauna.  Contaminant inputs to marina waters will be minimised using 'best 

and strict regulations regarding general boating 

ina will involve the use of construction 

machinery, including excavators, loaders and trucks.  Only trained operators will be employed to operate 

the machinery to ensure that materials are placed on the seabed in the correct location to ensure that loss 

and reduce available habitat for marine fauna.  This 

expected as a result of turbidity 

EMP will be prepared to specify the proposed breakwater and other construction methods and 

proposed management measures.  The CEMP will include fauna observation protocols for dolphins, little 

For the purposes of this document, IMP are defined as those species listed on the National Introduced Marine Pests 
must be considered for a 
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13.4.2 Dredging program 
The proposed dredging program for the marina has been designed to avoid or minimise impact on 

fauna communities including the following alternatives listed below

1. The short duration of the dredging program 

turbidity levels, and noise – 

Turbidity associated with dredging is predicted to be minimal (refer Section 

also be used (weather and sea conditions permitting) 

turbidity release and dispersion

behaviour of marine fauna.  

2. Impacts on fish eggs and larvae in 

dredging activities to avoid peak spawning and recruitment periods

proposed to occur between May and July, to reduce th

Spawning and recruitment generally occur for a number of important fish and invertebrate species 

(e.g. King George Whiting, pink snapper, blue swimmer crab) from late winter to late summer.

3. There is some conflict between preferred timing for fish and little penguins, since the

breeding time occurs in winter.

from the outermost edge of the access channel, 

minimised by commencing the dredging in late autumn.

A dedicated Marine Fauna Observers (MFO) will be engaged during dredging and marine

construction works who must: 

• demonstrate a knowledge of marine wildlife species in the Perth met

species listed under the Wildlife Conservation Act 1950 and associated notice

• be on duty at all times during dredging and marine

• maintain a log of observations of marine fauna, including injured or 

within 500 m of dredging and construction, which is to be submitted to DEC at the completion of 

dredging and construction.

No dredging will commence until the MFO has verified that no dolphins or sea lions have been observed 

within a radius of 500 m of dredge machinery or the construction site during the 30 minute period 

immediately prior to commencement of dredging or construction work.  If the MFO observes a dolphin or 

sea lion entering within 500 m of dredging or construction 

suspended. 

Dredging and construction work that has been suspended as above, shall not recommence until the 

dolphin has moved on of its own accord beyond 500

been seen within 500 m for 30 minutes.

Dredging and construction will only occur during daylight hours to enable an adequate level of observation 

by the Marine Fauna Observer. Dredging and marine construction works will occur outside the months of 

September to March to avoid the peak dolphin calving period (refer above).13.4.3 Introduced marine pest (IMP) inspections
Consideration of options or alternatives to avoid or minimise the impact of IMP establishment is restricted 

to the use of commercial vessels duri

vessels) since there are currently no guidelines applicable to recreational vessels during the operation 

phase.  Prior to any dredging plant or equipment entering State Waters, the 

inspection by an appropriately qualified expert (on advice of DoF) to ensure that:

• there is no sediment on the dredging equipment

• ballast water (if applicable) has been managed according to the AQIS ballast water requirements

• any fouling organisms on the dredging equipment do not present a risk to the ecosystem integrity 

of the marine waters of Cockburn Sound.
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The proposed dredging program for the marina has been designed to avoid or minimise impact on 

cluding the following alternatives listed below: 

edging program over three months will reduce the time period of elevated 

 both of which may lead to avoidance of the area by marine fauna.  

Turbidity associated with dredging is predicted to be minimal (refer Section 10), and s

(weather and sea conditions permitting) during the dredging process, to 

turbidity release and dispersion, thereby minimising potential impacts on fish stocks and foraging 

   

eggs and larvae in the proposed development area will be minimis

dredging activities to avoid peak spawning and recruitment periods.  The dredging has been 

proposed to occur between May and July, to reduce the impact on fish and invertebrate species.  

Spawning and recruitment generally occur for a number of important fish and invertebrate species 

(e.g. King George Whiting, pink snapper, blue swimmer crab) from late winter to late summer.

between preferred timing for fish and little penguins, since the

in winter.  This will be minimised by the planned dredging sequence (beginning 

from the outermost edge of the access channel, then moving shorewards) and could be further 

minimised by commencing the dredging in late autumn. 

A dedicated Marine Fauna Observers (MFO) will be engaged during dredging and marine

demonstrate a knowledge of marine wildlife species in the Perth metropolitan region, particularly 

species listed under the Wildlife Conservation Act 1950 and associated notice 

be on duty at all times during dredging and marine-related construction works 

maintain a log of observations of marine fauna, including injured or dead fauna (of any species) 

m of dredging and construction, which is to be submitted to DEC at the completion of 

dredging and construction. 

No dredging will commence until the MFO has verified that no dolphins or sea lions have been observed 

m of dredge machinery or the construction site during the 30 minute period 

immediately prior to commencement of dredging or construction work.  If the MFO observes a dolphin or 

m of dredging or construction work, the dredging or construction work is to be 

Dredging and construction work that has been suspended as above, shall not recommence until the 

dolphin has moved on of its own accord beyond 500 m from the dredging or construction area, or has n

m for 30 minutes. 

Dredging and construction will only occur during daylight hours to enable an adequate level of observation 

by the Marine Fauna Observer. Dredging and marine construction works will occur outside the months of 

mber to March to avoid the peak dolphin calving period (refer above). pest (IMP) inspections 
Consideration of options or alternatives to avoid or minimise the impact of IMP establishment is restricted 

to the use of commercial vessels during the construction phase (i.e. dredging equipment and construction 

vessels) since there are currently no guidelines applicable to recreational vessels during the operation 

phase.  Prior to any dredging plant or equipment entering State Waters, the Proponent 

inspection by an appropriately qualified expert (on advice of DoF) to ensure that: 

there is no sediment on the dredging equipment 

ballast water (if applicable) has been managed according to the AQIS ballast water requirements

uling organisms on the dredging equipment do not present a risk to the ecosystem integrity 

of the marine waters of Cockburn Sound. 
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The proposed dredging program for the marina has been designed to avoid or minimise impact on marine 

reduce the time period of elevated 

both of which may lead to avoidance of the area by marine fauna.  

), and silt curtains will 

during the dredging process, to further control 

, thereby minimising potential impacts on fish stocks and foraging 

sed by timing 

The dredging has been 

e impact on fish and invertebrate species.  

Spawning and recruitment generally occur for a number of important fish and invertebrate species 

(e.g. King George Whiting, pink snapper, blue swimmer crab) from late winter to late summer. 

between preferred timing for fish and little penguins, since the peak penguin 

This will be minimised by the planned dredging sequence (beginning 

uld be further 

A dedicated Marine Fauna Observers (MFO) will be engaged during dredging and marine-related 

ropolitan region, particularly 

 

 

dead fauna (of any species) 

m of dredging and construction, which is to be submitted to DEC at the completion of 

No dredging will commence until the MFO has verified that no dolphins or sea lions have been observed 

m of dredge machinery or the construction site during the 30 minute period 

immediately prior to commencement of dredging or construction work.  If the MFO observes a dolphin or 

work, the dredging or construction work is to be 

Dredging and construction work that has been suspended as above, shall not recommence until the 

m from the dredging or construction area, or has not 

Dredging and construction will only occur during daylight hours to enable an adequate level of observation 

by the Marine Fauna Observer. Dredging and marine construction works will occur outside the months of 

Consideration of options or alternatives to avoid or minimise the impact of IMP establishment is restricted 

ng the construction phase (i.e. dredging equipment and construction 

vessels) since there are currently no guidelines applicable to recreational vessels during the operation 

 shall arrange for an 

ballast water (if applicable) has been managed according to the AQIS ballast water requirements 

uling organisms on the dredging equipment do not present a risk to the ecosystem integrity 
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13.5 Assessment of likely direct and indirect impacts13.5.1 Potential sources of impact
The following aspects of the Proposal may potent

• temporary changes in water quality during construction (turbidity, nutrient

contaminants) due to dredging and the discharge of return water

• ongoing changes in water quality due to outflow of lesser water qu

Mangles Bay 

• direct and indirect loss of habitat due to construction of the access channel and breakwaters of 

the marina 

• increased risk of IMS due to increased numbers of large recreational vessels berthing in the 

marina 

• increased human access causing littering

• increased vessel numbers causing increased

• increased marine noise levels due to pile driving and rock dumping during construction.

In order to define key environmental risks

little penguins and dolphins) in Mangles Bay and identify appropriate measures to manage or mitigate 

those risks to acceptable levels, a risk assessment workshop was held on 18 April 2011.  

the workshop were from Oceanica Consulting, Strategen, Dr McLean (Mindabbie Marine), Dr Cannell 

(Murdoch University) and Dr Finn (Murdoch University).  The key potential environmental issues 

associated with the overall Proposal were identif

• loss of BPPH – predominantly seagrass

• increased recreational fishing pressure on fish stocks and thus food availability for dolphins and 

penguins 

• increased vessel movements and therefore increased vessel strikes on fauna

• entanglement in ropes, nets

This assessment was based on the assumptions that potential impacts due to dredging (noise, turbidity 

and release of contaminants) will be minimal (refer to Section 

Mangles Bay from the marina will not be harmful to marine fauna (refer to Section 

This section discusses the potential

of the Proposal, specifically in relation to key species of marine fauna.  The key species are considered to 

be fish and marine invertebrates (due to the importance of Mangles Bay as a fish and invertebrate habitat), 

and dolphins and little penguins (iconic species that ma

Sound).  This section also includes an assessment of the risk from IMS13.5.2 Loss of benthic habitat and associated prey species
The benthic habitat in the shallow flats of Mangles Bay 

of mooring scars consisting of bare sand

are also bare areas adjacent to the boat launching areas of the yacht club and fishing club where boat 

hulls have scoured the seagrass (

The Proposal will result in the loss

unvegetated sediment (Section 12

fish stocks due to egg loss and/or larval mortality.  In turn, loss of fish biomass or change in fish 

communities may lead to reduced reproductive

Cockburn Sound (due to lower availability
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Assessment of likely direct and indirect impacts Potential sources of impact 
The following aspects of the Proposal may potentially affect marine fauna: 

temporary changes in water quality during construction (turbidity, nutrient-related water quality, 

contaminants) due to dredging and the discharge of return water 

ongoing changes in water quality due to outflow of lesser water quality from the marina into 

direct and indirect loss of habitat due to construction of the access channel and breakwaters of 

increased risk of IMS due to increased numbers of large recreational vessels berthing in the 

human access causing littering 

increased vessel numbers causing increased fishing pressure and the potential for boat strike

increased marine noise levels due to pile driving and rock dumping during construction.

environmental risks and potential impacts to key faunal groups (fish, invertebrates, 

little penguins and dolphins) in Mangles Bay and identify appropriate measures to manage or mitigate 

those risks to acceptable levels, a risk assessment workshop was held on 18 April 2011.  

the workshop were from Oceanica Consulting, Strategen, Dr McLean (Mindabbie Marine), Dr Cannell 

(Murdoch University) and Dr Finn (Murdoch University).  The key potential environmental issues 

associated with the overall Proposal were identified as: 

predominantly seagrass 

increased recreational fishing pressure on fish stocks and thus food availability for dolphins and 

increased vessel movements and therefore increased vessel strikes on fauna 

entanglement in ropes, nets and lines, and other marine debris. 

This assessment was based on the assumptions that potential impacts due to dredging (noise, turbidity 

and release of contaminants) will be minimal (refer to Section 10), and that the quality of water entering 

Mangles Bay from the marina will not be harmful to marine fauna (refer to Section 10). 

the potential risks posed to marine fauna in Mangles Bay through the development 

specifically in relation to key species of marine fauna.  The key species are considered to 

be fish and marine invertebrates (due to the importance of Mangles Bay as a fish and invertebrate habitat), 

and dolphins and little penguins (iconic species that maintain significant resident population in Cockburn 

This section also includes an assessment of the risk from IMS. Loss of benthic habitat and associated prey species 
The benthic habitat in the shallow flats of Mangles Bay is mainly dense seagrass, but it has a large number 

of mooring scars consisting of bare sand where boat swing moorings have scoured the seafloor

are also bare areas adjacent to the boat launching areas of the yacht club and fishing club where boat 

agrass (refer to Section 12). 

The Proposal will result in the loss (direct and indirect) of 5.66 ha of seagrass meadow and 1.69

12).  The loss of habitat (seagrass) may potentially cause a reduction in 

fish stocks due to egg loss and/or larval mortality.  In turn, loss of fish biomass or change in fish 

communities may lead to reduced reproductive success and survivorship of dolphins and little penguins in 

due to lower availability of prey species).  However not all impacts on dolphin feeding 
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related water quality, 

ality from the marina into 

direct and indirect loss of habitat due to construction of the access channel and breakwaters of 

increased risk of IMS due to increased numbers of large recreational vessels berthing in the 

fishing pressure and the potential for boat strike 

increased marine noise levels due to pile driving and rock dumping during construction. 

and potential impacts to key faunal groups (fish, invertebrates, 

little penguins and dolphins) in Mangles Bay and identify appropriate measures to manage or mitigate 

those risks to acceptable levels, a risk assessment workshop was held on 18 April 2011.  Participants at 

the workshop were from Oceanica Consulting, Strategen, Dr McLean (Mindabbie Marine), Dr Cannell 

(Murdoch University) and Dr Finn (Murdoch University).  The key potential environmental issues 

increased recreational fishing pressure on fish stocks and thus food availability for dolphins and 

 

This assessment was based on the assumptions that potential impacts due to dredging (noise, turbidity 

of water entering 

 

through the development 

specifically in relation to key species of marine fauna.  The key species are considered to 

be fish and marine invertebrates (due to the importance of Mangles Bay as a fish and invertebrate habitat), 

intain significant resident population in Cockburn 

but it has a large number 

moorings have scoured the seafloor.  There 

are also bare areas adjacent to the boat launching areas of the yacht club and fishing club where boat 

ha of seagrass meadow and 1.69 ha of 

).  The loss of habitat (seagrass) may potentially cause a reduction in 

fish stocks due to egg loss and/or larval mortality.  In turn, loss of fish biomass or change in fish 

and little penguins in 

.  However not all impacts on dolphin feeding 
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habitat will necessarily be adverse. Dolphins are likely to use new, modified, and unaffected habitats within 

the marina and access channel as a feeding habitat.13.5.3 Increased recreational fishing pressure
Increased human access will place a variety of pressures on marine fauna, primarily through a higher 

usage of boats and increased people traffic.  There is likely to be an increase in

area as a result of the provision of boat 

This is likely to lead to higher levels of recreational fishing that will place pressure on already heavily 

targeted species and indirectly on non

assemblage composition.  

Increased recreational fishing pressure due to increased population is predicted for the waters of Cockburn 

Sound and SIMP, irrespective of wheth

immediately adjacent to Cockburn Sound and the S

221,759 in 2020 and to 249,145 in 2025 (DPI 2007).  Shore

accordingly.  Recreational boating numbers are predicted to increase by 18

2018) to long-term (by 2025) (refer 

Section 16) for the suburbs immediately adjacent to Cockburn Sound and the S

are: 

• the number of trailerable boats will increase by 1

long-term (2025), and about three quarters of this increase will be in the Rockingham region

• the number of non-trailerable boats will increase by 112

(2018) to long-term (2025) and about two

Increased recreational fishing pressure due to the Proposal will constitute only a small proportion of that 

predicted due to population increase:  this is discussed further below.  Increased recreational fishing 

pressure in Cockburn Sound and the S

in collaboration with the DEC (for the SRecreational fishing pressure in Cockburn Sound and Shoalwater Islands Marine Park
The marina will not result in an increase 

above the anticipated numbers predicted by the DoT 

increase the number of large vessels.  Of the 

will be for the new marina club and the remainder for the public and marina residents.  

expected to add 128 more boats 

also indicate that about 20% of reg

(refer to Section 16).  The marina will thus increase recreational boat traffic

regional population growth in the m

summer, all due to large vessels.  This would represent 19% of traffic due to large (non

in Cockburn Sound and the SIMP

(trailerable and non-trailerable boats).  The marina will have no effect on regional levels of boat traffic in 

the long-term (2025).   Recreational fishing pressure in the shallow waters of Mangles Bay
Shore-based recreational fishing does 

Although shore-based fishing takes a greater proportion of the total recreational catch of finfish (about 

three quarters) than boat-based fishing effort in Cockburn Sound, it is focussed arou

northern half of the Sound, especially Woodman Point (Fletcher and Santoro 2007).  

effort for crabs far outweighs shore

changes in shore-based fishing effort with the marina are also difficult.  Access to the shore adjacent to the 

proposed marina is presently limited due to the 

Shore-based fishing is probably mainly by persons using these facil

accessing the area by walking along the beach.  The Proposal will interrupt pedestrian access along the 
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habitat will necessarily be adverse. Dolphins are likely to use new, modified, and unaffected habitats within 

as a feeding habitat. Increased recreational fishing pressure 
Increased human access will place a variety of pressures on marine fauna, primarily through a higher 

usage of boats and increased people traffic.  There is likely to be an increase in recreational boating in the 

area as a result of the provision of boat pens, a refuelling station and the residential canal development.  

This is likely to lead to higher levels of recreational fishing that will place pressure on already heavily 

pecies and indirectly on non-targeted species, and potentially cause a change in fish 

Increased recreational fishing pressure due to increased population is predicted for the waters of Cockburn 

irrespective of whether the Proposal goes ahead or not.  The population of suburbs 

immediately adjacent to Cockburn Sound and the SIMP is expected to increase from 171,751 in 2010 to 

221,759 in 2020 and to 249,145 in 2025 (DPI 2007).  Shore-based recreational pressure will inc

accordingly.  Recreational boating numbers are predicted to increase by 18–45% in the medium

term (by 2025) (refer to Section 16).  Department of Transport (DoT) predictions (

) for the suburbs immediately adjacent to Cockburn Sound and the SIMP – without the marina 

the number of trailerable boats will increase by 1,506 – 3,901 over the medium

rm (2025), and about three quarters of this increase will be in the Rockingham region

trailerable boats will increase by 112 – 258 vessels over the medium

term (2025) and about two-thirds of this increase will be in the Rockingham region.  

Increased recreational fishing pressure due to the Proposal will constitute only a small proportion of that 

predicted due to population increase:  this is discussed further below.  Increased recreational fishing 

Sound and the SIMP is a regional issue that comes under the jurisdiction of the DoF, 

in collaboration with the DEC (for the SIMP). Recreational fishing pressure in Cockburn Sound and Shoalwater Islands Marine Park
increase in trailerable boats in the waters of Cockburn Sound and the S

predicted by the DoT due to the regional population growth, but it will 

increase the number of large vessels.  Of the up to 500 pens/berths within the marina, a

will be for the new marina club and the remainder for the public and marina residents.  The marina 

boats than DoT predictions based on regional population growth.   

also indicate that about 20% of registered boats are launched each day during peak times in summer 

The marina will thus increase recreational boat traffic, over and above that due to the 

in the medium-term, by approximately 26 boats/day during peak times in 

summer, all due to large vessels.  This would represent 19% of traffic due to large (non

IMP in the medium-term, but about 1% of total recreational boat traffic 

trailerable boats).  The marina will have no effect on regional levels of boat traffic in Recreational fishing pressure in the shallow waters of Mangles Bay 
recreational fishing does not constitute the majority of fishing pressure in Mangles Bay.  

based fishing takes a greater proportion of the total recreational catch of finfish (about 

based fishing effort in Cockburn Sound, it is focussed around jetties and the 

northern half of the Sound, especially Woodman Point (Fletcher and Santoro 2007).  Boat

far outweighs shore-based effort (Williamson 2005, cited Oceanica 2007).  Predictions of 

g effort with the marina are also difficult.  Access to the shore adjacent to the 

proposed marina is presently limited due to the local yacht club, fishing club, and chalet accommodation

based fishing is probably mainly by persons using these facilities, with some use by persons 

accessing the area by walking along the beach.  The Proposal will interrupt pedestrian access along the 
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habitat will necessarily be adverse. Dolphins are likely to use new, modified, and unaffected habitats within 

Increased human access will place a variety of pressures on marine fauna, primarily through a higher 

recreational boating in the 

the residential canal development.  

This is likely to lead to higher levels of recreational fishing that will place pressure on already heavily 

targeted species, and potentially cause a change in fish 

Increased recreational fishing pressure due to increased population is predicted for the waters of Cockburn 

er the Proposal goes ahead or not.  The population of suburbs 

is expected to increase from 171,751 in 2010 to 

based recreational pressure will increase 

45% in the medium-term (by 

).  Department of Transport (DoT) predictions (refer to 

without the marina - 

901 over the medium-term (2018) to 

rm (2025), and about three quarters of this increase will be in the Rockingham region 

258 vessels over the medium-term 

e Rockingham region.   

Increased recreational fishing pressure due to the Proposal will constitute only a small proportion of that 

predicted due to population increase:  this is discussed further below.  Increased recreational fishing 

is a regional issue that comes under the jurisdiction of the DoF, Recreational fishing pressure in Cockburn Sound and Shoalwater Islands Marine Park 
Cockburn Sound and the SIMP 

due to the regional population growth, but it will 

marina, approximately half 

The marina is 

than DoT predictions based on regional population growth.    DoT data 

istered boats are launched each day during peak times in summer 

over and above that due to the 

during peak times in 

summer, all due to large vessels.  This would represent 19% of traffic due to large (non-trailerable) vessels 

al boat traffic 

trailerable boats).  The marina will have no effect on regional levels of boat traffic in 

not constitute the majority of fishing pressure in Mangles Bay.  

based fishing takes a greater proportion of the total recreational catch of finfish (about 

nd jetties and the 

Boat-based fishing 

based effort (Williamson 2005, cited Oceanica 2007).  Predictions of 

g effort with the marina are also difficult.  Access to the shore adjacent to the 

and chalet accommodation.  

ities, with some use by persons 

accessing the area by walking along the beach.  The Proposal will interrupt pedestrian access along the 
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beach shoreline (due to the marina access channel and breakwaters), interfering with the continuous 

shoreline of Mangles Bay, but will allow improved access to the beach via the marina development itself.  It 

is, however, likely that the Proposal will result in some increase in shore

pressure. 

At present, boat-based recreational fishing pressure w

due to the boats associated with the 6

popular, refer to Section 16), boats launched from the priv

club in Mangles Bay, and boats launched at Cape Peron public boat ramp and Palm Beach public boat 

ramp (the two public boat ramps closest to Mangles Bay).  

The marina is likely to cause a small increase in 

Mangles Bay due to the trailerable boats owned by marina residents (91 boats, assuming the 2,000

residents have the same level of ownership of trailerable boats as Rockingham residents; 

Section 16).  The non-trailerable boats in the marina are not expected to add to recreational fishing 

pressure in the shallow waters of Mangles Bay as their keel clearance will prohibit movement into the very 

shallow waters west of the marina access channel, while the existing mooring congestion will discourage 

movements to the east of the access channel.  The non

head out the marina access channel to Southern Fla

or to eastern side of Garden Island.  Non

pressure within the broader region of Cockburn Sound and the S

waters of Mangles Bay.   

The above information is summarised in 

small increase in boat-based recreational fishing pressure within the shallow waters of Mangles Bay,

not constitute the major source of recreational pressure.  

Table 61 Potential sources of recreational boat pressure within the shallow waters of Mangles Bay at 

present, and in the medium

Source of recreational 
boating pressure  

Potential boat numbers during peak times at 
present 

Swing moorings in 
Mangles Bay 

600 moorings, a large proportion with boats.

Cruising  Yacht Club 
ramp 

unknown 

Mangles Bay Fishing 
Club ramp 

unknown 

Cape Peron public 
boat ramp 

100-175 boats launched at peak times.  
Proportion entering Mangles Bay unknown, 
but area popular for trailerable boats.

Palm Beach public 
boat ramp 

100 boats launched at peak times.  
Proportion entering Mangles Bay unknown, 
but area popular for trailerable boats.

Mangles Bay marina – 
resident’s trailerable 
boats 

Not applicable

1. Based on predicted increases in recreational boat ownership of 18

(2025) 

2. Assumes 10% of boats are launched during peak times.  This is higher than the 5% typically used by the DPI 

(2009), but has been used as a conservative estimate of the higher level of boat usage of marina residents. 
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beach shoreline (due to the marina access channel and breakwaters), interfering with the continuous 

Bay, but will allow improved access to the beach via the marina development itself.  It 

is, however, likely that the Proposal will result in some increase in shore-based recreational fishing 

recreational fishing pressure within the shallow waters of Mangles Bay is largely 

due to the boats associated with the 600 swing moorings in the Bay (fishing from the moored boats is 

), boats launched from the private boat ramps of the yacht club and the fishing 

club in Mangles Bay, and boats launched at Cape Peron public boat ramp and Palm Beach public boat 

ramp (the two public boat ramps closest to Mangles Bay).   

The marina is likely to cause a small increase in recreational boat pressure within the shallow waters of 

Mangles Bay due to the trailerable boats owned by marina residents (91 boats, assuming the 2,000

residents have the same level of ownership of trailerable boats as Rockingham residents; 

trailerable boats in the marina are not expected to add to recreational fishing 

pressure in the shallow waters of Mangles Bay as their keel clearance will prohibit movement into the very 

shallow waters west of the marina access channel, while the existing mooring congestion will discourage 

movements to the east of the access channel.  The non-trailerable boats in the marina are expected to 

head out the marina access channel to Southern Flats, to the SIMP via the northern Causeway entrance, 

or to eastern side of Garden Island.  Non-trailerable boats will thus contribute to recreational fishing 

pressure within the broader region of Cockburn Sound and the SIMP (see above), rather than the shal

The above information is summarised in Table 61, and indicates that although the marina will cause a 

based recreational fishing pressure within the shallow waters of Mangles Bay,

not constitute the major source of recreational pressure.   

Potential sources of recreational boat pressure within the shallow waters of Mangles Bay at 

present, and in the medium-term (2018) to long-term (2025) 

Potential boat numbers during peak times at Potential boat numbers at peak times 
marina in the medium-term to long

0 moorings, a large proportion with boats. 600 moorings, a large proportion with boats.  
Level of usage continues.

Level of usage continues 
use marina boat ramp 

Level of usage continues 
use marina boat ramp 

175 boats launched at peak times.  
Proportion entering Mangles Bay unknown, 
but area popular for trailerable boats. 

118-254 boats¹ launched at peak times.  
Proportion entering Mangles Bay unknown, 
but area popular for trailerable boats.

100 boats launched at peak times.  
Proportion entering Mangles Bay unknown, 
but area popular for trailerable boats. 

118–145 boats¹ launched at peak times.  
Proportion entering Mangles Bay unknown, 
but area popular for trailerable boats..

Not applicable 9 boats during peak times in summer
assumes they all stay in Mangles Bay

Based on predicted increases in recreational boat ownership of 18–45% in the medium-term (2018) to long

Assumes 10% of boats are launched during peak times.  This is higher than the 5% typically used by the DPI 

(2009), but has been used as a conservative estimate of the higher level of boat usage of marina residents. 
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beach shoreline (due to the marina access channel and breakwaters), interfering with the continuous 

Bay, but will allow improved access to the beach via the marina development itself.  It 

based recreational fishing 

ithin the shallow waters of Mangles Bay is largely 

moorings in the Bay (fishing from the moored boats is 

ate boat ramps of the yacht club and the fishing 

club in Mangles Bay, and boats launched at Cape Peron public boat ramp and Palm Beach public boat 

recreational boat pressure within the shallow waters of 

Mangles Bay due to the trailerable boats owned by marina residents (91 boats, assuming the 2,000 marina 

residents have the same level of ownership of trailerable boats as Rockingham residents; refer to 

trailerable boats in the marina are not expected to add to recreational fishing 

pressure in the shallow waters of Mangles Bay as their keel clearance will prohibit movement into the very 

shallow waters west of the marina access channel, while the existing mooring congestion will discourage 

trailerable boats in the marina are expected to 

via the northern Causeway entrance, 

trailerable boats will thus contribute to recreational fishing 

(see above), rather than the shallow 

, and indicates that although the marina will cause a 

based recreational fishing pressure within the shallow waters of Mangles Bay, it will 

Potential sources of recreational boat pressure within the shallow waters of Mangles Bay at 

Potential boat numbers at peak times in the 
term to long-term 

rings, a large proportion with boats.  
Level of usage continues. 

Level of usage continues – club members 

Level of usage continues – club members 

launched at peak times.  
Proportion entering Mangles Bay unknown, 

trailerable boats. 

launched at peak times.  
Proportion entering Mangles Bay unknown, 

pular for trailerable boats.. 

9 boats during peak times in summer², also 
assumes they all stay in Mangles Bay 

term (2018) to long-term 

Assumes 10% of boats are launched during peak times.  This is higher than the 5% typically used by the DPI 

(2009), but has been used as a conservative estimate of the higher level of boat usage of marina residents.  
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13.5.4 Increased interactionsDolphins 
The proposed development will result in a small increase (1%) in the number of vessels able to access 

Cockburn Sound and the SIMP in the next 10

ownership; see above) and as such, it will also increase the amount of human

occurs.  Some interactions will be adverse (e.g. disturbance, harassment, illegal feeding) and some may 

cause injury or mortality (e.g. entangl

impact of this increase in human interactions may not exert a biologically significant effect on the dolphin 

population in Cockburn Sound (and the S

experience in this ecosystem.  Increased human interactions may cause a change in feeding behaviour or 

the displacement of dolphins from feeding areas.Other marine fauna 
The small increase (1%) in the number of vessels able to access C

next 10–15 years will also lead to increased human interactions with other marine fauna within the waters 

of Cockburn Sound and the SIMP, and on the Shoalwater Bay and Carnac Island nature reserves, Point 

Peron and the northern end of Garden Island.  As for dolphins, some interactions will be adverse (e.g. 

disturbance, harassment, illegal feeding) and some may cause injury or mortality (e.g. entanglement in 

discarded fishing line, vessel strikes).

The majority of boating activity in Cockburn Sound and the SIMP is associated with recreational fishers, 

and most boats focus on waters within Cockburn Sound and east of Garden Island compared to the SIMP 

(refer Section 16.2.2).  The increased level of 

island nature reserves should therefore be minor (within the context of predicted regional increases of boat 

ownership), but will add to the human13.5.5 Entanglement and marine debris
An increase in the people utilising the foreshore area o

area of Cockburn Sound and the S

line and other fishing gear).  Litter can affect marine fauna such as dolphins, little penguins and sea lions 

by ingestion, and entanglement in discarded fishing line or plastic.  

adverse behavioural and physiological change

individual fauna.  These processes may also interact with the natural processes such as disease and 

predation.  13.5.6 Increased vessel strikes
The proposed development will result in a small increase (1%) i

Cockburn Sound and the SIMP in the next 10

ownership due to population increase; see above).  An increased number of vessels using Cockburn 

Sound is likely to result in an increase in the number of marine fauna (particularly penguins) injured or 

killed from collisions with the vessels.  Increased vessel movements could also cause an interruption of a 

penguin’s resting period on the surface, or make it move awa

long-term impacts on the penguin’s energetic costs and lowering the carrying capacity of penguins in 

Cockburn Sound.  Little penguins are often very difficult to observe at sea because they are low in the 

water when at the surface and also swim much slower than most boats (Bethge 

difficult for them to get out of the way of vessels. 

result in the death of individuals, or affect a penguin’

successfully raise chicks or maintain itself.

Although the Proposal will result in a small increase in the number of vessels in Cockburn Sound and the 

SIMP, this increase will be due to larger vessels that a
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creased interactions between humans and marine fauna 
The proposed development will result in a small increase (1%) in the number of vessels able to access 

in the next 10–15 years (within the context of predicted increas

ownership; see above) and as such, it will also increase the amount of human-dolphin interaction that 

occurs.  Some interactions will be adverse (e.g. disturbance, harassment, illegal feeding) and some may 

cause injury or mortality (e.g. entanglement in discarded fishing line, vessel strikes).  While the overall 

impact of this increase in human interactions may not exert a biologically significant effect on the dolphin 

population in Cockburn Sound (and the SIMP), it will add to the human-related stress that animals 

experience in this ecosystem.  Increased human interactions may cause a change in feeding behaviour or 

the displacement of dolphins from feeding areas. 

The small increase (1%) in the number of vessels able to access Cockburn Sound and the SIMP in the 

15 years will also lead to increased human interactions with other marine fauna within the waters 

of Cockburn Sound and the SIMP, and on the Shoalwater Bay and Carnac Island nature reserves, Point 

thern end of Garden Island.  As for dolphins, some interactions will be adverse (e.g. 

disturbance, harassment, illegal feeding) and some may cause injury or mortality (e.g. entanglement in 

discarded fishing line, vessel strikes). 

tivity in Cockburn Sound and the SIMP is associated with recreational fishers, 

and most boats focus on waters within Cockburn Sound and east of Garden Island compared to the SIMP 

).  The increased level of human interaction with other marine fauna in the SIMP and 

island nature reserves should therefore be minor (within the context of predicted regional increases of boat 

ownership), but will add to the human-related stress that animals experience in this regiEntanglement and marine debris 
ing the foreshore area of the Proposal’s tourist precinct and the broader 

and the SIMP may increase the litter in these areas (such as plastic bags, fishi

.  Litter can affect marine fauna such as dolphins, little penguins and sea lions 

by ingestion, and entanglement in discarded fishing line or plastic.  The effects can include death, injury, 

adverse behavioural and physiological changes, and reduced body condition and/or immune function to 

These processes may also interact with the natural processes such as disease and Increased vessel strikes 
The proposed development will result in a small increase (1%) in the number of vessels able to access 

in the next 10–15 years (within the context of predicted increases of boat 

ownership due to population increase; see above).  An increased number of vessels using Cockburn 

o result in an increase in the number of marine fauna (particularly penguins) injured or 

killed from collisions with the vessels.  Increased vessel movements could also cause an interruption of a 

penguin’s resting period on the surface, or make it move away from feeding areas, potentially causing 

term impacts on the penguin’s energetic costs and lowering the carrying capacity of penguins in 

Cockburn Sound.  Little penguins are often very difficult to observe at sea because they are low in the 

also swim much slower than most boats (Bethge et al. 1997), making it 

to get out of the way of vessels.  Injuries as a result of increased vessel strikes could 

result in the death of individuals, or affect a penguin’s ability to catch prey, and thus its ability to 

successfully raise chicks or maintain itself. 

Although the Proposal will result in a small increase in the number of vessels in Cockburn Sound and the 

, this increase will be due to larger vessels that are more likely (than smaller vessels) to traverse 
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The proposed development will result in a small increase (1%) in the number of vessels able to access 

15 years (within the context of predicted increases of boat 

dolphin interaction that 

occurs.  Some interactions will be adverse (e.g. disturbance, harassment, illegal feeding) and some may 

ement in discarded fishing line, vessel strikes).  While the overall 

impact of this increase in human interactions may not exert a biologically significant effect on the dolphin 

stress that animals 

experience in this ecosystem.  Increased human interactions may cause a change in feeding behaviour or 

ockburn Sound and the SIMP in the 

15 years will also lead to increased human interactions with other marine fauna within the waters 

of Cockburn Sound and the SIMP, and on the Shoalwater Bay and Carnac Island nature reserves, Point 

thern end of Garden Island.  As for dolphins, some interactions will be adverse (e.g. 

disturbance, harassment, illegal feeding) and some may cause injury or mortality (e.g. entanglement in 

tivity in Cockburn Sound and the SIMP is associated with recreational fishers, 

and most boats focus on waters within Cockburn Sound and east of Garden Island compared to the SIMP 

human interaction with other marine fauna in the SIMP and 

island nature reserves should therefore be minor (within the context of predicted regional increases of boat 

related stress that animals experience in this region.   

and the broader 

such as plastic bags, fishing 

.  Litter can affect marine fauna such as dolphins, little penguins and sea lions 

include death, injury, 

s, and reduced body condition and/or immune function to 

These processes may also interact with the natural processes such as disease and 

n the number of vessels able to access 

15 years (within the context of predicted increases of boat 

ownership due to population increase; see above).  An increased number of vessels using Cockburn 

o result in an increase in the number of marine fauna (particularly penguins) injured or 

killed from collisions with the vessels.  Increased vessel movements could also cause an interruption of a 

y from feeding areas, potentially causing 

term impacts on the penguin’s energetic costs and lowering the carrying capacity of penguins in 

Cockburn Sound.  Little penguins are often very difficult to observe at sea because they are low in the 

. 1997), making it 

Injuries as a result of increased vessel strikes could 

s ability to catch prey, and thus its ability to 

Although the Proposal will result in a small increase in the number of vessels in Cockburn Sound and the 

re more likely (than smaller vessels) to traverse 
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Southern Flats and move northwards up the eastern side of Garden Island, or pass through the northern 

Causeway entrance to the SIMP.  Boats moving up the eastern side of Garden Island will traverse waters 

that penguins regularly cross to feed in southern Cockburn Sound, when they are incubating eggs or 

feeding chicks.  Boats travelling out through the northern Causeway entrance may also interact with 

Penguin Island penguins. 

The penguin breeding season (June

boat numbers will be less (≤2% registered boats launched each day, outside of peak times in summer; 

refer to Section 16).  As with increases in re

recreational boating will cause an increased risk of vessel strikes, irrespective of whether the Proposal 

proceeds or not.  Assuming 2% registered boats are launched each day during the penguin br

season, in the medium-term the Proposal will result in about 14 large vessels/day versus 11 large 

vessels/day from population-driven increases alone and 14 vessels/day with or without the Proposal in the 

long-term.  The expected number of small vess

190-235/day (with or without the Proposal), but it is not known what proportion would travel up the eastern 

side of Garden Island.  However the data of Sumner 

ramp surveys in 2005-06 indicate that an appreciable number of trailerable boats do fish the waters west of 

Garden Island, particularly for dhufish, pink snapper, breaksea cod, herring and whiting.13.5.7 Chemical contamination (bioaccumulation
With increased boating traffic and berthing of vessels there is a risk of higher levels of organic and 

inorganic chemicals than presently exists in the area.  Water quality within the marina, and in waters 

entering Mangles Bay from the marina, 

as the combustion of fuel in boat engines, stormwater run

maintenance and sewage (Scott 2003).  Boats are potentially a significant source of organic and inor

chemicals (e.g. trace elements, TBT

these compounds can also accumulate in marina sediments where they have the capability to adversely 

affect benthic fauna (McGee et al13.5.8 Introduced marine pests
The major potential impacts of introduced marine pests are:

• reduction or loss of biodiversity

• reduction or loss of ecosystem function

• increase in the cost of maintaining infrastructure (for example cleaning bi

intake pipes). 

The increased number of vessel movements associated with dredging and construction could represent an 

increased threat of exposure to IMS.  The introduction of IMS could lead to irreversible detrimental impacts 

to the composition and function of the natural ecosystem through changes in competition, predation, or 

habitat modification. 13.5.9 Marine Noise 
The Proposal plans to utilise pile driving during jetty construction and rock dumping during breakwater 

construction.  Curtin University Centre for Marine Science and Technology were approached regarding the 

impacts of this noise on the marine environment and were of the opinion that noise associated with these 

construction methods will not be of detriment to marine fauna in the

during construction may cause temporary avoidance of the area by some marine fauna, but that the depth 

of water and sheltered nature of Mangles Bay will mean that no significant physiological impacts on marine 

fauna will occur. (pers comm. Dr Alec J Duncan, 

report by Curtin University is included in 
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Southern Flats and move northwards up the eastern side of Garden Island, or pass through the northern 

.  Boats moving up the eastern side of Garden Island will traverse waters 

hat penguins regularly cross to feed in southern Cockburn Sound, when they are incubating eggs or 

feeding chicks.  Boats travelling out through the northern Causeway entrance may also interact with 

The penguin breeding season (June to November) is outside peak boat activity time (summer), and so 

2% registered boats launched each day, outside of peak times in summer; 

).  As with increases in recreational fishing pressure, population-driven increases in 

recreational boating will cause an increased risk of vessel strikes, irrespective of whether the Proposal 

proceeds or not.  Assuming 2% registered boats are launched each day during the penguin br

term the Proposal will result in about 14 large vessels/day versus 11 large 

driven increases alone and 14 vessels/day with or without the Proposal in the 

term.  The expected number of small vessels in off-peak periods in the medium-term to long

235/day (with or without the Proposal), but it is not known what proportion would travel up the eastern 

However the data of Sumner et al. (2008) for recreational fishing

06 indicate that an appreciable number of trailerable boats do fish the waters west of 

Garden Island, particularly for dhufish, pink snapper, breaksea cod, herring and whiting.Chemical contamination (bioaccumulation) 
With increased boating traffic and berthing of vessels there is a risk of higher levels of organic and 

inorganic chemicals than presently exists in the area.  Water quality within the marina, and in waters 

entering Mangles Bay from the marina, will potentially be influenced by factors within the 

the combustion of fuel in boat engines, stormwater run-off from impermeable surfaces, boat 

Scott 2003).  Boats are potentially a significant source of organic and inor

TBT, polychlorinated biphenyls, and petroleum hydrocarbons). 

accumulate in marina sediments where they have the capability to adversely 

et al. 1995), and fauna that feed on them. Introduced marine pests 
The major potential impacts of introduced marine pests are: 

reduction or loss of biodiversity 

reduction or loss of ecosystem function 

increase in the cost of maintaining infrastructure (for example cleaning biofouling from seawater 

The increased number of vessel movements associated with dredging and construction could represent an 

increased threat of exposure to IMS.  The introduction of IMS could lead to irreversible detrimental impacts 

composition and function of the natural ecosystem through changes in competition, predation, or 

The Proposal plans to utilise pile driving during jetty construction and rock dumping during breakwater 

University Centre for Marine Science and Technology were approached regarding the 

impacts of this noise on the marine environment and were of the opinion that noise associated with these 

construction methods will not be of detriment to marine fauna in the area.  It is thought that some noise 

during construction may cause temporary avoidance of the area by some marine fauna, but that the depth 

of water and sheltered nature of Mangles Bay will mean that no significant physiological impacts on marine 

. Dr Alec J Duncan, Curtin University August 2011).  A full copy of the 

report by Curtin University is included in Appendix 5.  

Marina Based Tourist Precinct  
Southern Flats and move northwards up the eastern side of Garden Island, or pass through the northern 

.  Boats moving up the eastern side of Garden Island will traverse waters 

hat penguins regularly cross to feed in southern Cockburn Sound, when they are incubating eggs or 

feeding chicks.  Boats travelling out through the northern Causeway entrance may also interact with 

to November) is outside peak boat activity time (summer), and so 

2% registered boats launched each day, outside of peak times in summer; 

driven increases in 

recreational boating will cause an increased risk of vessel strikes, irrespective of whether the Proposal 

proceeds or not.  Assuming 2% registered boats are launched each day during the penguin breeding 

term the Proposal will result in about 14 large vessels/day versus 11 large 

driven increases alone and 14 vessels/day with or without the Proposal in the 

term to long-term is 

235/day (with or without the Proposal), but it is not known what proportion would travel up the eastern 

(2008) for recreational fishing catches from boat 

06 indicate that an appreciable number of trailerable boats do fish the waters west of 

Garden Island, particularly for dhufish, pink snapper, breaksea cod, herring and whiting. 

With increased boating traffic and berthing of vessels there is a risk of higher levels of organic and 

inorganic chemicals than presently exists in the area.  Water quality within the marina, and in waters 

be influenced by factors within the marina itself such 

off from impermeable surfaces, boat 

Scott 2003).  Boats are potentially a significant source of organic and inorganic 

hydrocarbons).  Many of 

accumulate in marina sediments where they have the capability to adversely 

ofouling from seawater 

The increased number of vessel movements associated with dredging and construction could represent an 

increased threat of exposure to IMS.  The introduction of IMS could lead to irreversible detrimental impacts 

composition and function of the natural ecosystem through changes in competition, predation, or 

The Proposal plans to utilise pile driving during jetty construction and rock dumping during breakwater 

University Centre for Marine Science and Technology were approached regarding the 

impacts of this noise on the marine environment and were of the opinion that noise associated with these 

area.  It is thought that some noise 

during construction may cause temporary avoidance of the area by some marine fauna, but that the depth 

of water and sheltered nature of Mangles Bay will mean that no significant physiological impacts on marine 

A full copy of the letter 
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13.6 Potential for and nature of any cumulative impacts
In evaluating the impacts specific to the 

impact of other projects, and a general increase in boating and recreational activity in Cockburn Sound

due to population increase.  Cumulative impacts relate primarily to a

habitat loss.  The proposal will also have a cumulative impact in terms of vessel movements, with a 

predicted increase in the number and size of vessels.  As noted above, t

marina are likely to exit Cockburn Sound to 

Causeway or by travelling up the eastern side of Garden Island.

The cumulative impacts of benthic habitat loss are discussed in Section 

boating and recreational pressures due to population increase have been incorporated in the sections 

above.  The other potential source of recreational boating pressure that will contribute to cumulative 

impacts in the region is the approved (Ministerial Statement 826) Port Rockingham marina, adjacent to the 

Wanliss Street and Rockingham Beach Road intersection (

The Port Rockingham Marina will provide 500 pens for non

Bay marina and Port Rockingham 

trailerable boats in the medium-term (by 2018) to long

numbers (trailerable boats compr

are driven mainly by regional population increases).

move into the SIMP and/or deeper waters offshore via the northern Causeway

eastern side of Garden Island.  The cumulative increase in larger vessels could therefore potentially cause 

an increase in vessel strikes on marine fauna (especially penguins) that is proportionally higher than their 

contribution to boating traffic (refer Section 

Figure 106 Location of Port Rockingham 
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Potential for and nature of any cumulative impacts 
s specific to the Proposal, consideration also needs to be given to the cumulative 

and a general increase in boating and recreational activity in Cockburn Sound

.  Cumulative impacts relate primarily to an increase in fishing pressure and 

habitat loss.  The proposal will also have a cumulative impact in terms of vessel movements, with a 

e number and size of vessels.  As noted above, the larger vessels 

y to exit Cockburn Sound to the SIMP and/or deeper waters offshore, either through the 

auseway or by travelling up the eastern side of Garden Island. 

The cumulative impacts of benthic habitat loss are discussed in Section 12, and the cumulative impacts of 

boating and recreational pressures due to population increase have been incorporated in the sections 

above.  The other potential source of recreational boating pressure that will contribute to cumulative 

is the approved (Ministerial Statement 826) Port Rockingham marina, adjacent to the 

Wanliss Street and Rockingham Beach Road intersection (Figure 106). 

arina will provide 500 pens for non-trailerable boats (RPS 2009).

Bay marina and Port Rockingham Marina will potentially result in about a two-fold increase in non

term (by 2018) to long-term (by 2025) but minor increases in total boat 

numbers (trailerable boats comprise the large majority of boat numbers, so increases in total boat numbers 

are driven mainly by regional population increases).  The large vessels in both marinas are more likely to 

and/or deeper waters offshore via the northern Causeway entrance, or to travel up the 

The cumulative increase in larger vessels could therefore potentially cause 

an increase in vessel strikes on marine fauna (especially penguins) that is proportionally higher than their 

(refer Section 13.5.6). 

Location of Port Rockingham Marina (Source: RPS 2009) 
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and a general increase in boating and recreational activity in Cockburn Sound 

n increase in fishing pressure and 

habitat loss.  The proposal will also have a cumulative impact in terms of vessel movements, with a 

he larger vessels berthed at the 

eper waters offshore, either through the 

and the cumulative impacts of 

boating and recreational pressures due to population increase have been incorporated in the sections 

above.  The other potential source of recreational boating pressure that will contribute to cumulative 

is the approved (Ministerial Statement 826) Port Rockingham marina, adjacent to the 

S 2009).  The Mangles 

fold increase in non-

term (by 2025) but minor increases in total boat 

ise the large majority of boat numbers, so increases in total boat numbers 

The large vessels in both marinas are more likely to 

entrance, or to travel up the 

The cumulative increase in larger vessels could therefore potentially cause 

an increase in vessel strikes on marine fauna (especially penguins) that is proportionally higher than their 

 

 




