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Figure 122  Esplanade coastline 

 

 

Figure 123  Battery Hill, Cape Peron 
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Figure 124  Rockingham Lakes Regional Park  
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18.7 Predicted environmental outcomes against environmental objectivespolicies, guidelines, standards and procedures
Place Laboratory (2010) performed a

development to visual amenity.  Visual amenity of the 

value that may be compromised following 

currently broken by the existing infrastructure, industry and residential housing.

managed through using landscape 

Further visual analysis will be undertaken as part of the L

the likely building mass and heights

further studies will inform the design development.  
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Predicted environmental outcomes against environmental objectivespolicies, guidelines, standards and procedures 
) performed an initial visual analysis of the site identifying the potential impact 

Visual amenity of the coastline and surrounding views 

value that may be compromised following the implementation of Proposal, though the view sheds are 

currently broken by the existing infrastructure, industry and residential housing.  This impact may be 

managed through using landscape location, orientation, materiality and height.  

Further visual analysis will be undertaken as part of the LSP preparation process, following confirmation of 

mass and heights to determine their visibility from the key zones.  The outcomes of 

s will inform the design development.   

Marina Based Tourist Precinct  Predicted environmental outcomes against environmental objectives, 
identifying the potential impact of 

is an aesthetic 

Proposal, though the view sheds are 

his impact may be 

preparation process, following confirmation of 

The outcomes of 
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19. Road traffic impact assessment19.1 Relevant environmental objectives, policies, guidelines, standards and procedures 
The following management objective is considered relevant to 

To ensure that the increase in traffic resulting from the Proposal does not adversely impact on the amenity 

of social surroundings or increase the risk to local public safety.  19.1.1 Main Roads Western Australia (MRWA) Road Hierarchy Criteria
To promote effective and efficient traffic ma

a Road Hierarchy in the early 1990s which is applied to all Western Australian roads.  The Road Hierarchy 

categories outline the responsibility for management of roads and provide a classification to 

to determine the traffic management structures required to meet anticipated traffic flows.  The primary 

criteria used in Road Hierarchy classification (MRWA 2011) are outlined in 

Table 73 Primary criteria for Road Hierarchy classifications (MRWA 2011)

Criteria Location Responsibility

Primary 
Distributor 

All of WA 
incl. built 
up areas 

MRWA 

District 
Distributor 
A 

 

Built up 
areas 

Local 
Government

District 
Distributor 
B 

 

Built up 
areas 

Local 
Government

Regional 
Distributor 

Non Built 
up areas 

Local 
Government

Local 
Distributor 

All of WA 
incl. built 
up areas 

Local 
Government

Access 
Road 

All of WA 
incl. built 
up areas 

Local 
Government
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Road traffic impact assessment Relevant environmental objectives, policies, guidelines, standards and 
The following management objective is considered relevant to the Proposal: 

in traffic resulting from the Proposal does not adversely impact on the amenity 

of social surroundings or increase the risk to local public safety.   Main Roads Western Australia (MRWA) Road Hierarchy Criteria 
To promote effective and efficient traffic management, Main Roads Western Australia (MRWA) developed 

a Road Hierarchy in the early 1990s which is applied to all Western Australian roads.  The Road Hierarchy 

categories outline the responsibility for management of roads and provide a classification to 

to determine the traffic management structures required to meet anticipated traffic flows.  The primary 

criteria used in Road Hierarchy classification (MRWA 2011) are outlined in Table 73. 

Primary criteria for Road Hierarchy classifications (MRWA 2011) 

Responsibility 
Degree of 
Connectivity 

Predominant Purpose 

 High.  Connects to 
other Primary and 
Distributor roads. 

Movement of inter regional 
and/or cross town/city traffic.

Government 
High.  Connects to 
Primary and/or other 
Distributor roads. 

High capacity traffic 
movements between 
industrial, commercial and 
residential areas. 

Government 
High.  Connects to 
primary and/or other 
distributor roads. 

Reduced capacity but high 
traffic volumes travelling 
between industrial, 
commercial and residential 
areas. 

Government 
High.  Connects to 
primary and/or other 
distributor roads. 

Roads linking significant 
destinations and designed for 
efficient movement of people 
and goods between and 
within regions. 

Government 
Medium.  Minor 
network role 
connects to 
distributors and 
access roads. 

Movement of traffic within 
local areas and connect 
access roads to higher or
Distributors. 

Government 
Low.  Provides 
mainly for property 
access. 

Provision of vehicle access to 
abutting properties. 

Marina Based Tourist Precinct  
Relevant environmental objectives, policies, guidelines, standards and 

in traffic resulting from the Proposal does not adversely impact on the amenity 

nagement, Main Roads Western Australia (MRWA) developed 

a Road Hierarchy in the early 1990s which is applied to all Western Australian roads.  The Road Hierarchy 

categories outline the responsibility for management of roads and provide a classification to allow planners 

to determine the traffic management structures required to meet anticipated traffic flows.  The primary 

Indicative 
Traffic Volume 

Movement of inter regional 
and/or cross town/city traffic. 

- 

l, commercial and 

> 8000 
vehicles per 
day (vpd). 

Reduced capacity but high 

commercial and residential 

> 6000 vpd. 

destinations and designed for 
efficient movement of people 

> 100 vpd. 

Movement of traffic within 

access roads to higher order 

Built up area – 
Max 6000 vpd. 

Non built up 
Area – up to 
100 vpd. 

Provision of vehicle access to Built up Area – 
Maximum 
3000 vpd. 

Non built up 
Area – up to 
75 vpd. 
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19.1.2 Heavy vehicle road use
Heavy vehicles are defined as a motor vehicle with a gross vehicle mass greater than 4.5

greater than 8 tonnes, or that seats more than 12 adults (including the dri

mass no greater than 8 tonnes (DoT 2011b).  During construction the Proposal is estimated to generate 

around 100 – 120 truck movements per day in to and from the construction site (Transcore 2011).  

MRWA manages the activities of heavy vehicles through the issue of permits for Western Australian 

Restricted Access Vehicles Network (RAV Network).  Restricted Access Vehicle permits are required if the 

load exceeds the following specifications:

• 2.5 metres wide 

• 4.3 metres high 

• 19 metres long 

• 42.5 tonne gross combination mass

• a permit is also required when towing more than one trailer.

The Proponent has considered the MRWA RAV Network in order to plan appropriate construction traffic 

routes.  There are ten RAV networks corresponding t

weights in Western Australia.  On the basis that standard prime

utilised to transport material to the construction site, t

appropriate for use in construction traffic route planning (Transcore 2011):

• RAV network 1 – defined by exception; all public roads with the exception of those specified as 

unsuitable 

• RAV network 2 – all roads within this network can be assumed to be appropri

traffic. 

The consideration of routes for construction traffic is discussed further in Section19.1.3 Rockingham City Council
The City of Rockingham is responsible for the approval and maintenance of roads 

the Proposal area.  As indicated in 

regulated by Local Government.  The modification and development of roads and related structures for the

Proposal will be done in accordance with the City of Rockingham infrastructure guidelines.19.2 Findings of surveys and investigationsRiley Consulting 2005 
A traffic assessment was conducted by Riley Consulting (2005) for the preparation of the 2006 SER.  

Consulting used the Saturn traffic model to estimate the future traffic flows along key roads

proximity to the Proposal area as a result of the proposed development

provided the existing and future traff

the previous Proposal area outlines and therefore may not be appropriate for the current Proposal layout.  Transcore 2011 
To supplement the Riley Consulting (2005) study, a traffic repo

The objectives of this study were to identify the following:

• existing traffic conditions for the network connecting to the Proposal

• outline of suitable routes for construction vehicles

• details of requirements to upgr
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Heavy vehicle road use 
Heavy vehicles are defined as a motor vehicle with a gross vehicle mass greater than 4.5

tonnes, or that seats more than 12 adults (including the driver) and has a gross vehicle 

tonnes (DoT 2011b).  During construction the Proposal is estimated to generate 

truck movements per day in to and from the construction site (Transcore 2011).  

of heavy vehicles through the issue of permits for Western Australian 

Restricted Access Vehicles Network (RAV Network).  Restricted Access Vehicle permits are required if the 

load exceeds the following specifications: 

42.5 tonne gross combination mass 

a permit is also required when towing more than one trailer. 

The Proponent has considered the MRWA RAV Network in order to plan appropriate construction traffic 

routes.  There are ten RAV networks corresponding to different truck/trailer combinations and/or load 

in Western Australia.  On the basis that standard prime-mover and semi-trailer vehicles will be 

utilised to transport material to the construction site, two RAV networks have been considered 

ropriate for use in construction traffic route planning (Transcore 2011): 

defined by exception; all public roads with the exception of those specified as 

all roads within this network can be assumed to be appropriate for construction 

The consideration of routes for construction traffic is discussed further in Section 19.4.2Rockingham City Council 
The City of Rockingham is responsible for the approval and maintenance of roads within and surrounding 

the Proposal area.  As indicated in Table 73, the regulation of road design for a majority of roads is 

regulated by Local Government.  The modification and development of roads and related structures for the

Proposal will be done in accordance with the City of Rockingham infrastructure guidelines.Findings of surveys and investigations 
A traffic assessment was conducted by Riley Consulting (2005) for the preparation of the 2006 SER.  

Consulting used the Saturn traffic model to estimate the future traffic flows along key roads

as a result of the proposed development (Strategen 2006)

provided the existing and future traffic volumes around the Proposal area.  Traffic estimates were based on 

the previous Proposal area outlines and therefore may not be appropriate for the current Proposal layout.  

To supplement the Riley Consulting (2005) study, a traffic report was undertaken by Transcore (2011).  

The objectives of this study were to identify the following: 

existing traffic conditions for the network connecting to the Proposal 

outline of suitable routes for construction vehicles 

details of requirements to upgrade Memorial Drive. 

Marina Based Tourist Precinct  
Heavy vehicles are defined as a motor vehicle with a gross vehicle mass greater than 4.5 tonnes but not 

ver) and has a gross vehicle 

tonnes (DoT 2011b).  During construction the Proposal is estimated to generate 

truck movements per day in to and from the construction site (Transcore 2011).   

of heavy vehicles through the issue of permits for Western Australian 

Restricted Access Vehicles Network (RAV Network).  Restricted Access Vehicle permits are required if the 

The Proponent has considered the MRWA RAV Network in order to plan appropriate construction traffic 

combinations and/or load 

trailer vehicles will be 

wo RAV networks have been considered as 

defined by exception; all public roads with the exception of those specified as 

ate for construction 

19.4.2. 

within and surrounding 

, the regulation of road design for a majority of roads is 

regulated by Local Government.  The modification and development of roads and related structures for the 

Proposal will be done in accordance with the City of Rockingham infrastructure guidelines. 

A traffic assessment was conducted by Riley Consulting (2005) for the preparation of the 2006 SER.  Riley 

Consulting used the Saturn traffic model to estimate the future traffic flows along key roads within and in 

(Strategen 2006).  Riley Consulting 

ic volumes around the Proposal area.  Traffic estimates were based on 

the previous Proposal area outlines and therefore may not be appropriate for the current Proposal layout.   

rt was undertaken by Transcore (2011).  
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Transcore 2011 identified eight key roads (

the Proposal area.  The road network within and around the Proposal area consists of local access, local 

distributor and distributor roads that service the area.  These existing roads provide access to Garden 

Island and direct access to residential, retail, commercial and recreational areas.  A summary of the 

existing road network as described by Transcore is inc

Table 74 Key roads connected to the Proposal area (Transcore 2011)

Road 
MRWA Road 
Hierarchy 

Current 
Traffic 
(vpd)

Cape Peron 
Road 

Local access 
road 

4450

Naval 
access road 

- 
2700 
000 

Memorial 
Drive 

Local access 
road 

~ < 1000

Lease Road 
Local access 
road 

~ < 1000

Boundary 
Road 

Local 
distributor 

- 

Parkin 
Street 

District 
distributor B 

7770

Rae Road 
District 
distributor A 

4900

Safety Bay 
Road 

District 
distributor A 

9300

 

Transcore identified and undertook an 

to the surrounding traffic network.  The results
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Transcore 2011 identified eight key roads (Figure 125) which make up the road network connected with 

the Proposal area.  The road network within and around the Proposal area consists of local access, local 

ributor and distributor roads that service the area.  These existing roads provide access to Garden 

Island and direct access to residential, retail, commercial and recreational areas.  A summary of the 

existing road network as described by Transcore is included in Table 74.  

Key roads connected to the Proposal area (Transcore 2011) 

Current 
Traffic 
(vpd) 

Peak times Details 

4450 
0700 – 0800 

1600 – 1700 
Provides access to the Garden Island Causeway.

2700 – 3 
 

0630 – 0730  Restricted access only. 

1000 - Narrow road, unsealed shoulders and no footpaths.

1000 - Narrow road, unsealed shoulders and no footpaths.

- 
Residential dwellings on southern side with direct 
access to road. 

7770 
0700 – 0800 

1500 – 1600 

Direct access to residential, retail and commercial 
properties on both sides.  Bus route.  Traffic demand in 
excess of capacity. 

4900 
1100 – 1200 

1600 – 1700 

Direct access to residential, retail and commercial 
properties on both sides.  40 kph speed
to Safety Bay Primary School.  Two roundabouts.

9300 - 

~3% of vehicles are heavy vehicles.  Extra width for 
cycle lane on each side of the road.  Direct access to 
residential, retail and commercial pro
sides.  Bus route.  Five roundabouts.

Transcore identified and undertook an assessment of the likely direct and indirect impacts of the Proposal 

to the surrounding traffic network.  The results of the study are outlined in detail in Secti

Marina Based Tourist Precinct  
) which make up the road network connected with 

the Proposal area.  The road network within and around the Proposal area consists of local access, local 

ributor and distributor roads that service the area.  These existing roads provide access to Garden 

Island and direct access to residential, retail, commercial and recreational areas.  A summary of the 

Provides access to the Garden Island Causeway. 

Narrow road, unsealed shoulders and no footpaths. 

Narrow road, unsealed shoulders and no footpaths. 

Residential dwellings on southern side with direct 

al, retail and commercial 
properties on both sides.  Bus route.  Traffic demand in 

Direct access to residential, retail and commercial 
kph speed zone adjacent 

to Safety Bay Primary School.  Two roundabouts. 

~3% of vehicles are heavy vehicles.  Extra width for 
cycle lane on each side of the road.  Direct access to 
residential, retail and commercial properties on both 
sides.  Bus route.  Five roundabouts. 

assessment of the likely direct and indirect impacts of the Proposal 

of the study are outlined in detail in Section 19.2. 
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19.3 Evaluation of options or alternatives to avoid or minimise impact
The options to avoid or minimise impact on road traffic of this Propos

increase traffic to the area during both the construction and operational phases of the Proposal.  However, 

there is flexibility in the design and location of the roads within and surrounding the Proposal area to 

mitigate both the short and long-term impacts of the Proposal of the surrounding Rockingham area.  

The key management strategy to limit the impact of road traffic on the Rockingham area, in particular Cape 

Peron, is the design of the road infrastructure system i

PER identifies those roads that will be impacted by increases in traffic flows, with a commitment to 

implement the appropriate measures during the LSP preparation and subdivision approval of the Proposal. 19.4 Assessment of likely direct and indirect impacts19.4.1 Potential sources of impact
The proposed development would increase the volume of traffic flow along roads in its proximity.  The 

increase in traffic may impact on residents and users of the area with rega

• public safety issues (e.g. road traffic and pedestrian safety)

• reduction in amenity (e.g. increase in noise emissions from vehicles). 19.4.2 Traffic generated by the Proposal
Traffic demand for the road network surrounding the Proposal area will be compri

• naval base traffic – predicted to increase over time

• construction traffic – both light and heavy vehicles accessing the Proposal area during the 

construction phase 

• operational traffic – vehicle movements accessing the marina and to

completion of construction.Naval base traffic 
HMAS Stirling Naval Base is located on Garden Island and a causeway links Cape Peron to the island for 

naval personnel access requirements. 

available to the general public.  Point Peron Road connects the causeway with the surrounding road 

network.   

The daily recorded traffic on the naval access road (supplied by the naval base) is 2700 

is predicted to grow to 4000 vpd by 2018.  During the morning peak hour period of 0630 hours and 0730 

hours on weekdays, approximately 1200

substantially when a naval fleet arrives at Garden Island (Transcore 201

the area are within the design limitations for an entire day, significant problems do occur due to car 

stacking on local distributor roads during the peak morning and afternoon periods resulting in existing 

community concern about the amount of traffic on these roads.Construction traffic 
During construction, the Proposal is estimated to generate around 100 

to, and from the construction site (Transcore 2011).  Site access points will be des

layout of the Proposal and associated works has been confirmed.  Immediate access to the site will likely 

be via a haul road located within the site boundary, with access to either Safety Bay Road or Memorial 

Drive.  If the local road network is to be utilised for site access, Point Peron Road and Memorial Drive are 

the optimal roads for direct access due to proximity to the site (Transcore 2011).
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Evaluation of options or alternatives to avoid or minimise impact
The options to avoid or minimise impact on road traffic of this Proposal is limited, as the Proposal will 

increase traffic to the area during both the construction and operational phases of the Proposal.  However, 

there is flexibility in the design and location of the roads within and surrounding the Proposal area to 

term impacts of the Proposal of the surrounding Rockingham area.  

The key management strategy to limit the impact of road traffic on the Rockingham area, in particular Cape 

Peron, is the design of the road infrastructure system internally and surrounding the Proposal area.  This 

PER identifies those roads that will be impacted by increases in traffic flows, with a commitment to 

implement the appropriate measures during the LSP preparation and subdivision approval of the Proposal. Assessment of likely direct and indirect impacts Potential sources of impact 
The proposed development would increase the volume of traffic flow along roads in its proximity.  The 

increase in traffic may impact on residents and users of the area with regard to: 

(e.g. road traffic and pedestrian safety) 

(e.g. increase in noise emissions from vehicles).  Traffic generated by the Proposal 
Traffic demand for the road network surrounding the Proposal area will be comprised of three components:

predicted to increase over time 

both light and heavy vehicles accessing the Proposal area during the 

vehicle movements accessing the marina and tourism precinct following the 

completion of construction. 

HMAS Stirling Naval Base is located on Garden Island and a causeway links Cape Peron to the island for 

naval personnel access requirements.  Access to Garden Island via the causeway is restricted and is not 

Point Peron Road connects the causeway with the surrounding road 

The daily recorded traffic on the naval access road (supplied by the naval base) is 2700 

vpd by 2018.  During the morning peak hour period of 0630 hours and 0730 

hours on weekdays, approximately 1200 vehicle movements are recorded, although this increases 

substantially when a naval fleet arrives at Garden Island (Transcore 2011).  Although the traffic loads in 

the area are within the design limitations for an entire day, significant problems do occur due to car 

stacking on local distributor roads during the peak morning and afternoon periods resulting in existing 

ern about the amount of traffic on these roads. 

During construction, the Proposal is estimated to generate around 100 – 120 truck movements per day in 

to, and from the construction site (Transcore 2011).  Site access points will be designed once the final 

layout of the Proposal and associated works has been confirmed.  Immediate access to the site will likely 

be via a haul road located within the site boundary, with access to either Safety Bay Road or Memorial 

network is to be utilised for site access, Point Peron Road and Memorial Drive are 

the optimal roads for direct access due to proximity to the site (Transcore 2011). 

Marina Based Tourist Precinct  Evaluation of options or alternatives to avoid or minimise impact 
al is limited, as the Proposal will 

increase traffic to the area during both the construction and operational phases of the Proposal.  However, 

there is flexibility in the design and location of the roads within and surrounding the Proposal area to 

term impacts of the Proposal of the surrounding Rockingham area.   

The key management strategy to limit the impact of road traffic on the Rockingham area, in particular Cape 

nternally and surrounding the Proposal area.  This 

PER identifies those roads that will be impacted by increases in traffic flows, with a commitment to 

implement the appropriate measures during the LSP preparation and subdivision approval of the Proposal.   

The proposed development would increase the volume of traffic flow along roads in its proximity.  The 

sed of three components: 

both light and heavy vehicles accessing the Proposal area during the 

urism precinct following the 

HMAS Stirling Naval Base is located on Garden Island and a causeway links Cape Peron to the island for 

y is restricted and is not 

Point Peron Road connects the causeway with the surrounding road 

The daily recorded traffic on the naval access road (supplied by the naval base) is 2700 – 3000 vpd, which 

vpd by 2018.  During the morning peak hour period of 0630 hours and 0730 

vehicle movements are recorded, although this increases 

Although the traffic loads in 

the area are within the design limitations for an entire day, significant problems do occur due to car 

stacking on local distributor roads during the peak morning and afternoon periods resulting in existing 

truck movements per day in 

igned once the final 

layout of the Proposal and associated works has been confirmed.  Immediate access to the site will likely 

be via a haul road located within the site boundary, with access to either Safety Bay Road or Memorial 

network is to be utilised for site access, Point Peron Road and Memorial Drive are 
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As outlined in Section 19.1.2, the use of MRWA RAV networks h

potential routes for construction traffic.  These routes were be selected on the basis that standard prime

mover and semi-trailer vehicles will be utilised to transport material to the construction site 

(Transcore 2011).   

Ennis Avenue has been identified as the primary road through which site access would be routed, as it is 

part of the RAV network and is ideal for long distance truck movements (Transcore 2011).  Three potential 

routes to Ennis Avenue from the constructio

Safety Bay Road/Rae Road and Safety Bay Road (

Safety Bay Road is considered to be the preferred option for construction

40 km/hour school zone on Rae Road, the town centre and busy traffic of Parkin Street (Transcore 2011).

Table 75 Potential freight routes to Ennis Avenue (Transcore 2011)

Freight route Advantages 

Parkin 
Street/Patterson 
Road 

Shorter than alternative options.

Safety Bay 
Road/Rae Road 

Shorter link to Ennis Ave than Safety Bay Rd.

Less roundabout intersections to negotiate (2 as 
opposed to 5 for Safety Bay Road).

Control of access after the Garden Highway 
roundabout (no direct property access).

Safety Bay Road A higher traffic environment which means less 
potential impact on residents.

Avoids passing through the school speed zone 
on Rae Rd. 

Direct residential property acces
northern side for a large portion of the road.

Control of access after the Read St roundabout 
(no direct property access).

 Operational traffic 
As the final design of the marina 

traffic volumes has been made.  The Proposal is esti

peak hour traffic of approximately 700

expected to fall between 0800 – 0900 in the morning and 1700 Combined traffic peak 
The naval base traffic is likely to present the most significant peak period for traffic movements on Cape 

Peron Road and the network surrounding the Proposal.  It is assumed that the demand generated by 

operational traffic will be 70% of the 0800 

operational traffic will utilise Memorial Drive to travel to and from the marina and tourism Precinct.  During 

the morning peak period, Memorial Drive is expected to carry approximately 450

eastbound and 1100 vph westbound once the Proposal is completed.  As part of the Proposal, this 

will be redesigned to cater for the increased volume of traffic (Section 
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, the use of MRWA RAV networks has been considered in planning the 

potential routes for construction traffic.  These routes were be selected on the basis that standard prime

trailer vehicles will be utilised to transport material to the construction site 

Ennis Avenue has been identified as the primary road through which site access would be routed, as it is 

part of the RAV network and is ideal for long distance truck movements (Transcore 2011).  Three potential 

routes to Ennis Avenue from the construction site have been identified: Parkin Street/Patterson Road, 

Safety Bay Road/Rae Road and Safety Bay Road (Table 75).  Based on an assessment of these routes, 

Safety Bay Road is considered to be the preferred option for construction traffic as this would avoid the 

km/hour school zone on Rae Road, the town centre and busy traffic of Parkin Street (Transcore 2011).

Potential freight routes to Ennis Avenue (Transcore 2011) 

Disadvantages 

Shorter than alternative options. High levels of traffic on Parkin St, including a 
busy town centre. 

Frequent property access movements.

Shorter link to Ennis Ave than Safety Bay Rd. 

oundabout intersections to negotiate (2 as 
opposed to 5 for Safety Bay Road). 

Control of access after the Garden Highway 
roundabout (no direct property access). 

Rae Rd between Safety Bay Rd and Garden 
Island Hwy is a residential suburban street with 
direct property access to residences on both 
sides of the road. 

A 40 kph speed restriction applies between 
7:30am and 9:00am and between 2:30pm and 
4:00pm within the school zone on Rae Rd.

The speed restriction may apply around schools 
from 7.30am to 5pm in the 
proposal to be considered by the Road Safety 
Council. 

A higher traffic environment which means less 
potential impact on residents. 

Avoids passing through the school speed zone 

Direct residential property access is only on the 
northern side for a large portion of the road. 

Control of access after the Read St roundabout 
(no direct property access). 

A longer link to Ennis Avenue than Safety Bay 
Rd. 

More roundabout intersections to negotiate (5 
as opposed to 2 for Rae Rd).

Rae Rd has control of access for a greater 
proportion of its length. 

 and components has not been confirmed, only a preliminary estimate of 

traffic volumes has been made.  The Proposal is estimated to generate approximately 7000

peak hour traffic of approximately 700 trips (Transcore 2011).  Peak hour for access to the 

0900 in the morning and 1700 –1800 in the evening. 

The naval base traffic is likely to present the most significant peak period for traffic movements on Cape 

Peron Road and the network surrounding the Proposal.  It is assumed that the demand generated by 

operational traffic will be 70% of the 0800 - 0900 naval peak hour.  Estimates suggest that 70% of the 

operational traffic will utilise Memorial Drive to travel to and from the marina and tourism Precinct.  During 

the morning peak period, Memorial Drive is expected to carry approximately 450 vph (vehi

vph westbound once the Proposal is completed.  As part of the Proposal, this 

cater for the increased volume of traffic (Section 19.4.3 below). 

Marina Based Tourist Precinct  
as been considered in planning the 

potential routes for construction traffic.  These routes were be selected on the basis that standard prime-

trailer vehicles will be utilised to transport material to the construction site 

Ennis Avenue has been identified as the primary road through which site access would be routed, as it is 

part of the RAV network and is ideal for long distance truck movements (Transcore 2011).  Three potential 

n site have been identified: Parkin Street/Patterson Road, 

).  Based on an assessment of these routes, 

traffic as this would avoid the 

km/hour school zone on Rae Road, the town centre and busy traffic of Parkin Street (Transcore 2011). 

High levels of traffic on Parkin St, including a 

Frequent property access movements. 

Rae Rd between Safety Bay Rd and Garden 
Island Hwy is a residential suburban street with 

property access to residences on both 

kph speed restriction applies between 
7:30am and 9:00am and between 2:30pm and 
4:00pm within the school zone on Rae Rd. 

The speed restriction may apply around schools 
from 7.30am to 5pm in the future under a new 
proposal to be considered by the Road Safety 

A longer link to Ennis Avenue than Safety Bay 

More roundabout intersections to negotiate (5 
Rae Rd). 

Rae Rd has control of access for a greater 

and components has not been confirmed, only a preliminary estimate of 

mated to generate approximately 7000 daily trips, with 

trips (Transcore 2011).  Peak hour for access to the marina is 

The naval base traffic is likely to present the most significant peak period for traffic movements on Cape 

Peron Road and the network surrounding the Proposal.  It is assumed that the demand generated by 

0900 naval peak hour.  Estimates suggest that 70% of the 

operational traffic will utilise Memorial Drive to travel to and from the marina and tourism Precinct.  During 

vph (vehicles per hour) 

vph westbound once the Proposal is completed.  As part of the Proposal, this road 
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19.4.3 Upgrades to Memorial Dr
Memorial Drive is a local access road according to the MRWA road hierarchy (Transcore 2011), with a 

typical daily traffic flow of less than 1000

Bay Road, Memorial Drive is considered to be t

in traffic generated by the Proposal.  

• a two-lane single carriageway

• limited lane marking 

• narrow width (~5.5 m across)

• unsealed shoulders 

• no footpaths 

• limited property access 

• intersections with Lease Road and Safety Bay Road.

The anticipated peak traffic flows (450

on a two-lane single carriageway road, including appropriate intersecti

initial carriageway will be 7 m wide with one lane in each direction.  

Potential future expansion of the naval base at Garden Island is anticipated to increase the traffic volume 

on Memorial Drive and surrounding roads. 

carriageway will be added, upgrading Memorial Drive to two lanes each way.  

As outlined in Section 19.1.3, the road will be designed according to City of Rockingham standa19.5 Management measures and performance standards
The increased volume of traffic created by both the construction and operational phases of the Proposal 

may potentially increase public safety issues and

emissions).  In order to mitigate these 

into the LSP preparation and design phase:

• road design according to the City of Rockingham standards

• routing of construction traffic to avoid existing 

• upgrade of Memorial Drive (Section 

installation of appropriate intersection controls.19.6 Predicted environmental outcomes against environmenpolicies, guidelines, standards and procedures
With the implementation of management measures outlined in Section 

increased traffic flow generated by the Proposal will have s

A Traffic Management Plan, outlining actions to minimise impacts to safety and amenity will be developed 

prior to the commencement of the construction phase of the Proposal.  

The Proposal will generate increased traffic on the road network in the vicinity of Cape Peron, during both 

the construction and operational phases.  This will be adequately managed through road upgrades and 

route planning. 
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Upgrades to Memorial Drive 
Memorial Drive is a local access road according to the MRWA road hierarchy (Transcore 2011), with a 

typical daily traffic flow of less than 1000 vpd.  Connecting Point Peron Road with Lease Road and Safety 

Bay Road, Memorial Drive is considered to be the primary road that will potentially be bearing

traffic generated by the Proposal.  The key characteristics of the existing road include:

lane single carriageway 

m across) 

 

intersections with Lease Road and Safety Bay Road. 

The anticipated peak traffic flows (450 vph eastbound and 1 000 vph westbound) can be accommodated 

lane single carriageway road, including appropriate intersection treatments where required.  The 

m wide with one lane in each direction.   

Potential future expansion of the naval base at Garden Island is anticipated to increase the traffic volume 

on Memorial Drive and surrounding roads.  In the event of this increase in demand, a second 7

carriageway will be added, upgrading Memorial Drive to two lanes each way.   

, the road will be designed according to City of Rockingham standaManagement measures and performance standards 
increased volume of traffic created by both the construction and operational phases of the Proposal 

ncrease public safety issues and/or reduce amenity of the area (e.g. increased noise

these impacts, the following management measures will be incorporated 

design phase: 

road design according to the City of Rockingham standards 

routing of construction traffic to avoid existing high volume and/or residential areas

upgrade of Memorial Drive (Section 19.4.3) to cater for increased demand, including the 

installation of appropriate intersection controls. Predicted environmental outcomes against environmental objectives, policies, guidelines, standards and procedures 
With the implementation of management measures outlined in Section 19.5, it is not anticipated that the 

increased traffic flow generated by the Proposal will have significant negative impacts on local road traffic.  

A Traffic Management Plan, outlining actions to minimise impacts to safety and amenity will be developed 

prior to the commencement of the construction phase of the Proposal.   

ncreased traffic on the road network in the vicinity of Cape Peron, during both 

the construction and operational phases.  This will be adequately managed through road upgrades and 

Marina Based Tourist Precinct  
Memorial Drive is a local access road according to the MRWA road hierarchy (Transcore 2011), with a 

Lease Road and Safety 

bearing the increase 

The key characteristics of the existing road include: 

vph westbound) can be accommodated 

on treatments where required.  The 

Potential future expansion of the naval base at Garden Island is anticipated to increase the traffic volume 

In the event of this increase in demand, a second 7 m 

, the road will be designed according to City of Rockingham standards. 

increased volume of traffic created by both the construction and operational phases of the Proposal 

of the area (e.g. increased noise 

the following management measures will be incorporated 

high volume and/or residential areas 

) to cater for increased demand, including the tal objectives, 
, it is not anticipated that the 

ignificant negative impacts on local road traffic.  

A Traffic Management Plan, outlining actions to minimise impacts to safety and amenity will be developed 

ncreased traffic on the road network in the vicinity of Cape Peron, during both 

the construction and operational phases.  This will be adequately managed through road upgrades and 
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20. Contaminated sites and acid 20.1 Relevant environmental objectives, policies, guidelines, standards and procedures 20.1.1 EPA objectives 
In most circumstances, including this assessment, the EPA applies the following objectives in its 

assessment of Proposals that may affect surface water

surface water and/or groundwater supports:

To ensure that emissions do not adversely affect environment values or the health, welfare, and amenity of 

people and land uses by meeting statutory requirements and acce

For development Proposals the EPA objective for 

To ensure that rehabilitation achieves an acceptable standard compatible with the intended land use and 

consistent with appropriate criteria.20.1.2 Legislation, policy and guidanc
The objective of the Contaminated Sites Act 2003

and environmental values by providing for the identification, recording, management and remediation of 

contaminated sites. 

The EP Act and CS Act provides provisions for the Proponent 

dewatering at a site and to ensure that soil, groundwater and surface water are of an acceptable standard 

compatible with the intended land use, and consistent with appropriate criteria

risk to human and ecological health

remediation of contaminated sites and ASS.Government and industry guidelines
Regulatory agencies and industry bodies have establis

Proponents achieve acceptable standards for

is the regulatory agency for assessing the management and rehabilitation of contaminated sites and 

in Western Australia.  The DEC has developed a number of guidelines and environmental notes in relation 

to mining and rehabilitation, which include:

• Contaminated Sites Management Series 

• Acid Sulfate Soils Guideline 

• Identification and Investigation of Acid Sulfate Soils

• Treatment and management of soils and water in acid sulfate soil landscapes

Other relevant policies and guidelines 

• Australian New Zealand Guidelines for Fresh and Marine Water Quality 

2000) 

• National Ocean Disposal Guidelines for Dredged Material (Commonwealth of Australia 2002)

• National Assessment Guidelines for Dredging (Commonwealth of Australia 2009).

• Contaminated Sites Regulation
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Contaminated sites and acid sulfate soils impact assessmentRelevant environmental objectives, policies, guidelines, standards and 
In most circumstances, including this assessment, the EPA applies the following objectives in its 

assessment of Proposals that may affect surface water, groundwater, water quality and the ecology that 

or groundwater supports: 

To ensure that emissions do not adversely affect environment values or the health, welfare, and amenity of 

people and land uses by meeting statutory requirements and acceptable standards. 

he EPA objective for soil quality is: 

To ensure that rehabilitation achieves an acceptable standard compatible with the intended land use and 

consistent with appropriate criteria. Legislation, policy and guidance 
Contaminated Sites Act 2003 (CS Act) is to protect human health, the environment 

and environmental values by providing for the identification, recording, management and remediation of 

s provisions for the Proponent to control the extent and 

ensure that soil, groundwater and surface water are of an acceptable standard 

compatible with the intended land use, and consistent with appropriate criteria, as well as minimising the 

risk to human and ecological health.  This involves the identification, recording, management and 

mediation of contaminated sites and ASS. Government and industry guidelines 
Regulatory agencies and industry bodies have established guidelines (industry best-practice) to assist 

Proponents achieve acceptable standards for site development.  The Department of Conservation (DEC)

for assessing the management and rehabilitation of contaminated sites and 

has developed a number of guidelines and environmental notes in relation 

to mining and rehabilitation, which include: 

Contaminated Sites Management Series (DEC 2010b) 

Acid Sulfate Soils Guideline Series: 

tigation of Acid Sulfate Soils (DEC 2009b) 

Treatment and management of soils and water in acid sulfate soil landscapes 

and guidelines include: 

Australian New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/

National Ocean Disposal Guidelines for Dredged Material (Commonwealth of Australia 2002)

National Assessment Guidelines for Dredging (Commonwealth of Australia 2009).

Contaminated Sites Regulations (Government of Western Australian 2006). 

Marina Based Tourist Precinct  
soils impact assessment Relevant environmental objectives, policies, guidelines, standards and 

In most circumstances, including this assessment, the EPA applies the following objectives in its 

dwater, water quality and the ecology that 

To ensure that emissions do not adversely affect environment values or the health, welfare, and amenity of 

To ensure that rehabilitation achieves an acceptable standard compatible with the intended land use and 

is to protect human health, the environment 

and environmental values by providing for the identification, recording, management and remediation of 

the extent and discharge of 

ensure that soil, groundwater and surface water are of an acceptable standard 

as well as minimising the 

This involves the identification, recording, management and 

practice) to assist 

The Department of Conservation (DEC) 

for assessing the management and rehabilitation of contaminated sites and ASS 

has developed a number of guidelines and environmental notes in relation 

 (DEC 2011c) 

(ANZECC/ARMCANZ 

National Ocean Disposal Guidelines for Dredged Material (Commonwealth of Australia 2002) 

National Assessment Guidelines for Dredging (Commonwealth of Australia 2009). 
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20.2 Findings of surveys and investigations20.2.1 Acid sulfate soils 
Acid sulfate soils (ASS) are naturally occurring soils and sediments containing iron 

commonly pyrite.  When ASS are exposed to air the iron sulphides in the soil react with oxygen and wa

to produce a variety of iron compounds and sulfuric acid.  Initially a chemical reaction, the process is 

accelerated by soil bacteria.  The resulting acid can release other substances, including heavy metals, 

from the soil and sediments into the surrou

and sediments can generate large amounts of sulfuric acid, resulting in the leaching of contaminants 

(heavy metals) naturally occurring in soils.  Flushing of acidic leachate to groundwater and sur

can cause offsite impacts including:

• ecological damage to aquatic and riparian ecosystems

• effects on estuarine fisheries and aquaculture projects

• contamination of groundwater with arsenic, aluminium and other heavy metals

• reduction in agricultural productivity through contamination of soils (predominantly by aluminium)

• damage to infrastructure through the corrosion of concrete and steel pipes, bridges and other 

subsurface assets. Land development area 
A preliminary site investigation (PSI) was u

search of the ASS Swan Coastal Plain risk map (DEC 2003) (search conducted 03/02/2010) indicated the 

site was within an area of “low to no risk of ASS occurring within 

126). 

Geotechnical investigations undertaken by GHD (2010) included sampling for 

were submitted to a National Association of Testing Authorities accredited laboratory for analysis and pH 

values ranged from 7.8 to 9 pH units and values of pH

pHF to pHFOX ranged from 1.3 to 2.7 pH units.  The results suggest that the majority of soil samples contain 

neutral to alkaline soils with a significant a

Oxidation Combined Acidity and Sulfate (SPOCAS) tests were conducted on 19 of the samples to confirm 

the minimal risk of ASS and identify net acidity.  No exceedances of DEC reporting criteria were 

(Strategen 2010). Inland marina and access channel
Monosulfidic black ooze (MBO) is associated with many marine, estuarine and riparian developments 

within the southern Perth Metropolitan and South West Regions.  Sullivan and Bush (2002) describe 

as: 

“Monosulfidic black ooze (MBO) are gels (moisture contents usually >70%), black, often oily in 

appearance, greatly enriched in monosulfide (i

sediments), high in organic matter (usually >10% or

accumulations in waterways (e.g. drains) within ASS landscapes… 

runoff events and can be distributed into rivers or if flooding occurs, distributed over surrounding 

landscapes… They have the capability to cause both severe acidification and/or severe de

flood waters.” 

Therefore, the formation of MBO requires a combination of acid sulfate runoff, carbon, and a low flow 

environment.    Often these elements are found i

conditions, MBO has the potential to contaminate marine environments, including marine fauna and flora 

by acidifying and deoxygenating waters.

In addition to the ASS studies and results described in S

bore log analysis were undertaken within and surrounding the Proposal area.  Review of the results in 
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dings of surveys and investigations 
Acid sulfate soils (ASS) are naturally occurring soils and sediments containing iron sulfides

commonly pyrite.  When ASS are exposed to air the iron sulphides in the soil react with oxygen and wa

to produce a variety of iron compounds and sulfuric acid.  Initially a chemical reaction, the process is 

accelerated by soil bacteria.  The resulting acid can release other substances, including heavy metals, 

from the soil and sediments into the surrounding environment (DEC 2009b).  Disturbance of these soils 

and sediments can generate large amounts of sulfuric acid, resulting in the leaching of contaminants 

(heavy metals) naturally occurring in soils.  Flushing of acidic leachate to groundwater and sur

impacts including: 

ecological damage to aquatic and riparian ecosystems 

effects on estuarine fisheries and aquaculture projects 

contamination of groundwater with arsenic, aluminium and other heavy metals

ral productivity through contamination of soils (predominantly by aluminium)

damage to infrastructure through the corrosion of concrete and steel pipes, bridges and other 

A preliminary site investigation (PSI) was undertaken by Strategen (2010) over the Proposal area

search of the ASS Swan Coastal Plain risk map (DEC 2003) (search conducted 03/02/2010) indicated the 

site was within an area of “low to no risk of ASS occurring within 3 m of the natural soil surface

Geotechnical investigations undertaken by GHD (2010) included sampling for ASS.  A total of 42 samples 

were submitted to a National Association of Testing Authorities accredited laboratory for analysis and pH 

s ranged from 7.8 to 9 pH units and values of pHFOX from 6.2 to 6.7 pH units.  The change in pH from 

ranged from 1.3 to 2.7 pH units.  The results suggest that the majority of soil samples contain 

neutral to alkaline soils with a significant amount of acid neutralising capacity.  Suspension Peroxide 

Oxidation Combined Acidity and Sulfate (SPOCAS) tests were conducted on 19 of the samples to confirm 

the minimal risk of ASS and identify net acidity.  No exceedances of DEC reporting criteria were Inland marina and access channel 
Monosulfidic black ooze (MBO) is associated with many marine, estuarine and riparian developments 

within the southern Perth Metropolitan and South West Regions.  Sullivan and Bush (2002) describe 

“Monosulfidic black ooze (MBO) are gels (moisture contents usually >70%), black, often oily in 

appearance, greatly enriched in monosulfide (i.e. up to 27% compared to a maximum of 1% for estuarine 

sediments), high in organic matter (usually >10% organic carbon) and can form thick (i.e. >1 m) 

accumulations in waterways (e.g. drains) within ASS landscapes… MBOs are easily mobilised during 

runoff events and can be distributed into rivers or if flooding occurs, distributed over surrounding 

hey have the capability to cause both severe acidification and/or severe de

Therefore, the formation of MBO requires a combination of acid sulfate runoff, carbon, and a low flow 

environment.    Often these elements are found in drains in coastal ASS areas, therefore with the right 

conditions, MBO has the potential to contaminate marine environments, including marine fauna and flora 

by acidifying and deoxygenating waters. 

In addition to the ASS studies and results described in Section 20.2.1, an offshore sediment analysis and 

bore log analysis were undertaken within and surrounding the Proposal area.  Review of the results in 
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sulfides, most 

commonly pyrite.  When ASS are exposed to air the iron sulphides in the soil react with oxygen and water 

to produce a variety of iron compounds and sulfuric acid.  Initially a chemical reaction, the process is 

accelerated by soil bacteria.  The resulting acid can release other substances, including heavy metals, 

nding environment (DEC 2009b).  Disturbance of these soils 

and sediments can generate large amounts of sulfuric acid, resulting in the leaching of contaminants 

(heavy metals) naturally occurring in soils.  Flushing of acidic leachate to groundwater and surface waters 

contamination of groundwater with arsenic, aluminium and other heavy metals 

ral productivity through contamination of soils (predominantly by aluminium) 

damage to infrastructure through the corrosion of concrete and steel pipes, bridges and other 

Proposal area.  A 

search of the ASS Swan Coastal Plain risk map (DEC 2003) (search conducted 03/02/2010) indicated the 

m of the natural soil surface” (Figure 

A total of 42 samples 

were submitted to a National Association of Testing Authorities accredited laboratory for analysis and pH 

from 6.2 to 6.7 pH units.  The change in pH from 

ranged from 1.3 to 2.7 pH units.  The results suggest that the majority of soil samples contain 

mount of acid neutralising capacity.  Suspension Peroxide 

Oxidation Combined Acidity and Sulfate (SPOCAS) tests were conducted on 19 of the samples to confirm 

the minimal risk of ASS and identify net acidity.  No exceedances of DEC reporting criteria were recorded 

Monosulfidic black ooze (MBO) is associated with many marine, estuarine and riparian developments 

within the southern Perth Metropolitan and South West Regions.  Sullivan and Bush (2002) describe MBO 

“Monosulfidic black ooze (MBO) are gels (moisture contents usually >70%), black, often oily in 

up to 27% compared to a maximum of 1% for estuarine 

ganic carbon) and can form thick (i.e. >1 m) 

MBOs are easily mobilised during 

runoff events and can be distributed into rivers or if flooding occurs, distributed over surrounding 

hey have the capability to cause both severe acidification and/or severe de-oxygenation of 

Therefore, the formation of MBO requires a combination of acid sulfate runoff, carbon, and a low flow 

n drains in coastal ASS areas, therefore with the right 

conditions, MBO has the potential to contaminate marine environments, including marine fauna and flora 

, an offshore sediment analysis and 

bore log analysis were undertaken within and surrounding the Proposal area.  Review of the results in 
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each of these studies and information indicate the potential for MBO to occu

offshore within the access channel is low, given the limited potential for the local soils to be acid 

generating.   Oceanica (2011) offshore sediment analysis
Due to the proposed dredging activities, the sediments in Mangles Bay tha

for sedimentary sulfides, mainly as acid volatile sulfides, pyrites and metal complexes by Oceanica (2011).  

The offshore sediment analysis conducted by Oceanica (

ASS.  For 12 sites sampled within the vicinity of the proposed channel footprint

taken to the full depth of dredging

sampled according to the methods specified in the Cockburn Sound SEP (

to the proposed access channel.  This sampling was undertaken to provide baseline data on sediment 

contamination in the surface sediments of the region, to detect any future co

Proposal proceed.  Results of this testing are included in Section

Proposal area, together with the calcareous nature of the sediments sampled by Oceanica indica

access channel has a low probability of producing MBO offshore of the Proposal area.MWH (2011a) bore logs  
The groundwater investigations undertaken by MWH (MWH 2011a) (

groundwater monitoring bores to be drilled within and surrounding the Proposal area.  The bore logs 

recorded for each of the bores drilled were examined to determine the nature of the soils present to 

confirm the potential for ASS to occur deeper within the soil profile.

samples undertaken by GHD (2010) ASS investigation, were present within the deeper soils encountered 

in the groundwater monitoring bores.  The soils recorded in the bore logs were typically sandy, with shell 

fragments present, with little organic matter present within the soil profile.  

The sediment in Mangles Bay that will be disturbed by the proposed dredging activities for this Proposal 

poses a minimal risk of ASS. Lake Richmond 
An ASS investigation surrounding Lak

Water Corporation in response to maintenance work to be carried out to the SDOOL.  The following results 

of the ENV ASS investigation are described below an adapted from the ENV report unless othe

stated.   

A total of 22 soil bores were drilled to a final depth between 3

One sample from each soil bore was tested for ASS by either the Chromium Reducible Sulphur (S

method of the full SPOCAS meth

A total of 304 soil samples were collected from the 22

tests consisting of pHF and pHFOX

of ASS.  The average field pH of the soil samples was an alkaline 9.0, likely to

proportion of shell fragments and carbonate observed in

samples was neutral (pH6.9).  All soil samples exhibited an extreme re

is also likely to be due to the significant amount of shell fragments and

Groundwater was recorded to have a

                                                          
20

 The proposed channel design altered slightly after sediment samplin
sampling locations being located outside of the proposed dredge channel.  The sites sampled are still considered 
sufficiently representative of the region.

21

 The NAGD indicates that “For capital dredging, samples
potentially contaminated sediment.  Full depth is taken to mean at least the top 1
contamination could be found deeper..
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each of these studies and information indicate the potential for MBO to occur within the marina and 

offshore within the access channel is low, given the limited potential for the local soils to be acid Oceanica (2011) offshore sediment analysis 
Due to the proposed dredging activities, the sediments in Mangles Bay that will be disturbed were tested 

for sedimentary sulfides, mainly as acid volatile sulfides, pyrites and metal complexes by Oceanica (2011).  

The offshore sediment analysis conducted by Oceanica (refer to Section 10) indicates t

.  For 12 sites sampled within the vicinity of the proposed channel footprint
20

, sediment cores were 

taken to the full depth of dredging
21

 and split into layers of 0.5 m for analysis.  In addition, four sites were 

the methods specified in the Cockburn Sound SEP (EPA 2005b), in areas adjacent 

to the proposed access channel.  This sampling was undertaken to provide baseline data on sediment 

contamination in the surface sediments of the region, to detect any future contamination should the 

Proposal proceed.  Results of this testing are included in Section 10.  The low ASS potential of soils in the 

Proposal area, together with the calcareous nature of the sediments sampled by Oceanica indica

access channel has a low probability of producing MBO offshore of the Proposal area. 

The groundwater investigations undertaken by MWH (MWH 2011a) (Appendix 5) included a series of 

itoring bores to be drilled within and surrounding the Proposal area.  The bore logs 

recorded for each of the bores drilled were examined to determine the nature of the soils present to 

confirm the potential for ASS to occur deeper within the soil profile.  The soils encountered in the shallow 

samples undertaken by GHD (2010) ASS investigation, were present within the deeper soils encountered 

in the groundwater monitoring bores.  The soils recorded in the bore logs were typically sandy, with shell 

present, with little organic matter present within the soil profile.   

The sediment in Mangles Bay that will be disturbed by the proposed dredging activities for this Proposal 

An ASS investigation surrounding Lake Richmond was undertaken by ENV in 2005 (ENV 2005) for the 

Water Corporation in response to maintenance work to be carried out to the SDOOL.  The following results 

of the ENV ASS investigation are described below an adapted from the ENV report unless othe

A total of 22 soil bores were drilled to a final depth between 3 m and 6 m below ground level (ENV 2005).  

One sample from each soil bore was tested for ASS by either the Chromium Reducible Sulphur (S

method of the full SPOCAS method (ENV 2005).   

A total of 304 soil samples were collected from the 22 soil bores.  All soil samples were tested, with field 

FOX.  The field and peroxide pH for all samples did not indicate the presence 

ield pH of the soil samples was an alkaline 9.0, likely to be due to a significant 

proportion of shell fragments and carbonate observed in the soil.  The average peroxide pH of the soil 

All soil samples exhibited an extreme reaction with hydrochloric acid,

is also likely to be due to the significant amount of shell fragments and other carbonaceous material.

Groundwater was recorded to have an average of ph 8 (slightly alkaline).   

                   

The proposed channel design altered slightly after sediment sampling had been undertaken, resulting in several 
sampling locations being located outside of the proposed dredge channel.  The sites sampled are still considered 
sufficiently representative of the region. 

“For capital dredging, samples are needed from the full depth of contaminated as well as 
potentially contaminated sediment.  Full depth is taken to mean at least the top 1 metre of sediment, and more if 
contamination could be found deeper...” consequently cores did not exceed a depth of 150 cm. 
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r within the marina and 

offshore within the access channel is low, given the limited potential for the local soils to be acid 

t will be disturbed were tested 

for sedimentary sulfides, mainly as acid volatile sulfides, pyrites and metal complexes by Oceanica (2011).  

) indicates the potential for low 

, sediment cores were 

m for analysis.  In addition, four sites were 

), in areas adjacent 

to the proposed access channel.  This sampling was undertaken to provide baseline data on sediment 

ntamination should the 

.  The low ASS potential of soils in the 

Proposal area, together with the calcareous nature of the sediments sampled by Oceanica indicate that the 

 

) included a series of 

itoring bores to be drilled within and surrounding the Proposal area.  The bore logs 

recorded for each of the bores drilled were examined to determine the nature of the soils present to 

The soils encountered in the shallow 

samples undertaken by GHD (2010) ASS investigation, were present within the deeper soils encountered 

in the groundwater monitoring bores.  The soils recorded in the bore logs were typically sandy, with shell 

The sediment in Mangles Bay that will be disturbed by the proposed dredging activities for this Proposal 

e Richmond was undertaken by ENV in 2005 (ENV 2005) for the 

Water Corporation in response to maintenance work to be carried out to the SDOOL.  The following results 

of the ENV ASS investigation are described below an adapted from the ENV report unless otherwise 

m below ground level (ENV 2005).  

One sample from each soil bore was tested for ASS by either the Chromium Reducible Sulphur (SCR) suite 

soil bores.  All soil samples were tested, with field 

The field and peroxide pH for all samples did not indicate the presence 

be due to a significant 

The average peroxide pH of the soil 

action with hydrochloric acid, which 

other carbonaceous material.  

g had been undertaken, resulting in several 
sampling locations being located outside of the proposed dredge channel.  The sites sampled are still considered 

are needed from the full depth of contaminated as well as 
metre of sediment, and more if 
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The findings of this investigation indic

environmental harm from the exposure of 

area.   20.2.2 Contamination (other than PASS/AASS)Sediment contamination 
The Proposal will involve dredging for the construction of the marina access channel.  

result in some suspension of sediment into the water column, and there is 

particulate contaminants in the excavated material to come into contact wit

There is also some potential for dissolved and particulate contaminants in the 

harbour through reclamation runoff

The identification of potential contamination and management of sediments for the Proposal i

further in the Marine Water Quality iSoil and groundwater contamination
The results of the site PSI (Strategen 2010) indicated that no potential contaminating land uses

the majority of the Proposal area

samples taken from part of the site associated with historical land use activities.  Groundwater was not 

tested for contamination in the PS

groundwater contamination. 

Based on the PSI and historical soil sampling results the majority of the 

reporting under the CS Act.  The investigation did however 

soil contamination may have occurred within the 

• Mangles Bay Fishing Boat Club

• The Cruising Yacht Club

• Holiday Parks caravan park.
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igation indicate that ASS around Lake Richmond are unlikely to cause 

from the exposure of PASS due to the high buffering capacity of the soils within the Contamination (other than PASS/AASS) 
edging for the construction of the marina access channel.  The excavation will 

result in some suspension of sediment into the water column, and there is potential for 

the excavated material to come into contact with the marine environment.  

dissolved and particulate contaminants in the sediment to enter the 

harbour through reclamation runoff. 

The identification of potential contamination and management of sediments for the Proposal i

er in the Marine Water Quality impact assessment (Section 10). Soil and groundwater contamination 
PSI (Strategen 2010) indicated that no potential contaminating land uses

Proposal area south of Point Peron Rd and that no soil contamination was detected in 

samples taken from part of the site associated with historical land use activities.  Groundwater was not 

tested for contamination in the PSI but soils samples indicated that there is no reason to suspect 

Based on the PSI and historical soil sampling results the majority of the Proposal area does not require 

The investigation did however identify three small localised locations where 

soil contamination may have occurred within the Proposal area: 

Mangles Bay Fishing Boat Club 

Cruising Yacht Club 

Holiday Parks caravan park. 
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unlikely to cause 

due to the high buffering capacity of the soils within the 

The excavation will 

dissolved and 

h the marine environment.  

sediment to enter the 

The identification of potential contamination and management of sediments for the Proposal is discussed 

PSI (Strategen 2010) indicated that no potential contaminating land uses exist over 

south of Point Peron Rd and that no soil contamination was detected in 

samples taken from part of the site associated with historical land use activities.  Groundwater was not 

I but soils samples indicated that there is no reason to suspect 

does not require 

identify three small localised locations where 
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20.3 Evaluation of options or alternatives to avoid or minimise impact
Alternative locations of the Proposal to avoid or minimise impact are limited.  The key management 

strategy to limit impact on ASS from alteration of groundwater levels across and surrounding the Proposal 

area and water levels within Lake Richmond is the construction methods used to a

of the inland marina.   

The wet excavation methods used for the construction of the marina will minimise the overall impact of 

dewatering will have on groundwater levels within and surrounding the Proposal area and delay the 

intrusion of the saltwater interface.  Further details are available in Section 

Potential contamination hot spot areas were identified within the

detailed site investigation and will be 20.4 Assessment of likely direct and indirect impacts20.4.1 Potential sources of impact
The potential sources of impact during development works

• earthworks (excavation and dewatering) have the potential 

soil, sediment and/or water if contamination exists on site

• excavation onsite or along service infrastructure corridors

occur on the site 

• exposure of contaminated sediments20.4.2 Acid sulfate soils 
Based on the findings of the PSI, it is considered that no further ASS investigations or management is 

likely to be required prior to commencement of onshore earthworks, provided that excavation

limited to no deeper than 3 m below current ground level.

Should excavation works extend below 3

to confirm the absence of ASS soils and to ensure that the proposed earthworks are

accordance with relevant DEC ASS guidelines.20.4.3 Monosulfidic black ooze
The Proposal has the very low potential for producing MBO within the proposed marina and offshore 

access channel.  The low potential for MBO to occur is a result of

and organic materials together with the high buffering capacity of the soils present within the soil profile.  20.4.4 Contamination Marine sediments  
Analysis of the proposed dredge spoil (i.e. sediment in Mangles Bay) did not 

contaminants (Oceanica 2012).  The impact on marine environmental receptors by movement of 

contaminated material though the marine water column from dredging activities will be negligible.  In 

addition to this, the risk that leaching

groundwater aquifer below the site is also negligible.

When disposal of stockpiled dredge spoil is required during the construction stage of the Proposal due to 

restricted land availability, the stockpiled dredge spoil will tested for various contaminants
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Evaluation of options or alternatives to avoid or minimise impact
Proposal to avoid or minimise impact are limited.  The key management 

strategy to limit impact on ASS from alteration of groundwater levels across and surrounding the Proposal 

area and water levels within Lake Richmond is the construction methods used to assist in the dewatering 

The wet excavation methods used for the construction of the marina will minimise the overall impact of 

dewatering will have on groundwater levels within and surrounding the Proposal area and delay the 

on of the saltwater interface.  Further details are available in Section 6.   

Potential contamination hot spot areas were identified within the Proposal area.  These will be 

detailed site investigation and will be remediated or removed, if required, prior to development. Assessment of likely direct and indirect impacts Potential sources of impact 
during development works are: 

(excavation and dewatering) have the potential to disturb and expose contaminated 

soil, sediment and/or water if contamination exists on site 

excavation onsite or along service infrastructure corridors has the potential to disturb ASS if they 

exposure of contaminated sediments during the dredging of the marina access channel.

Based on the findings of the PSI, it is considered that no further ASS investigations or management is 

likely to be required prior to commencement of onshore earthworks, provided that excavation

m below current ground level. 

Should excavation works extend below 3 m it is recommended that further ASS investigation is carried out 

to confirm the absence of ASS soils and to ensure that the proposed earthworks are carried out in 

accordance with relevant DEC ASS guidelines. Monosulfidic black ooze 
The Proposal has the very low potential for producing MBO within the proposed marina and offshore 

access channel.  The low potential for MBO to occur is a result of the low to no presence of sulf

and organic materials together with the high buffering capacity of the soils present within the soil profile.  

Analysis of the proposed dredge spoil (i.e. sediment in Mangles Bay) did not identify any potential 

.  The impact on marine environmental receptors by movement of 

contaminated material though the marine water column from dredging activities will be negligible.  In 

addition to this, the risk that leaching of water from the stockpiled dredge spoil will contaminate the 

groundwater aquifer below the site is also negligible. 

When disposal of stockpiled dredge spoil is required during the construction stage of the Proposal due to 

he stockpiled dredge spoil will tested for various contaminants

Marina Based Tourist Precinct  Evaluation of options or alternatives to avoid or minimise impact 
Proposal to avoid or minimise impact are limited.  The key management 

strategy to limit impact on ASS from alteration of groundwater levels across and surrounding the Proposal 

ssist in the dewatering 

The wet excavation methods used for the construction of the marina will minimise the overall impact of 

dewatering will have on groundwater levels within and surrounding the Proposal area and delay the 

Proposal area.  These will be subject to a 

remediated or removed, if required, prior to development.  

to disturb and expose contaminated 

has the potential to disturb ASS if they 

the dredging of the marina access channel. 

Based on the findings of the PSI, it is considered that no further ASS investigations or management is 

likely to be required prior to commencement of onshore earthworks, provided that excavation works are 

m it is recommended that further ASS investigation is carried out 

carried out in 

The Proposal has the very low potential for producing MBO within the proposed marina and offshore 

w to no presence of sulfidic soils 

and organic materials together with the high buffering capacity of the soils present within the soil profile.   

identify any potential 

.  The impact on marine environmental receptors by movement of 

contaminated material though the marine water column from dredging activities will be negligible.  In 

of water from the stockpiled dredge spoil will contaminate the 

When disposal of stockpiled dredge spoil is required during the construction stage of the Proposal due to 

he stockpiled dredge spoil will tested for various contaminants (metals, TBT 
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etc) in collaboration with advice from the contaminated sites branch of the DEC, to determine the most 

appropriate management and disposal strategy.Soil and groundwater 
Limited soil testing undertaken during the PSI indicated that specified analytes were under prescribed 

criteria.  If material excavated at the site is intended for disposal at a landfill facility, stockpile sampling will 

be undertaken.  Following this sampling, the

appropriate class of landfill.  DEC guidance for contaminated sites also states that any soil used for 

backfilling should be tested for contamination, including soil excavated on site. 

To minimise the risk to environmental receptors within or surrounding the 

construction phase of the Proposal and on the post construction land users, the Proponent 

further investigations in the three small localised location identi

contaminated.  The Proponent will conduct a detailed health and receptor risk assessment to determine 

whether the Proposal poses a risk to environmental receptors within or surrounding the 

the extent of this risk. 20.5 Potential for and nature of any cumulative impacts
There are no other known major developments in the area and therefore the Proposal is unlikely to result 

in cumulative impacts in relation to impacts to environmental receptors by soil and gro

contamination. 

Even though it is unlikely that dredging activities will lead to contamination of Mangles Bay and effect 

marine environmental receptors, modelling shows that the dredge spoil plume will have no cumulative 

impacts with other surrounding dredging activities such as dredging of Cockburn Sound (APASA 201120.6 Management measures and performance standards
Management measures will be implemented by the Proponent and include:

• undertaking due diligence onshore ASS investigations during constru

management program 

• undertaking due diligence ASS monitoring of the access channel during the dredge program

• undertaking due diligence ASS monitoring of the dredge spoil from construction of the access 

channel  

• stockpiled dredge spoil will be tested for contaminants (such as metals and TBT) on advice from 

DEC Contaminated Sites Branch

• establish a monitoring program encompassing the marina and access channel sediments to 

monitor the potential for MBO formation

• conducting further investigations 

• maintaining an up to date

Any areas of contaminated land within the 

the Proponent for clearance by the DEC prior to the cessation of the construction period and the use of the 

potential contaminated land by the public and/or residents.  This condition is a requirement 

the land is in a condition that does not present a

The Proponent will maintain a contaminated sites register throughout 

period at the Proposal area as required by the

construction period to identify any contaminated sites remaining at the site and clean

before approval by government agencies for the release of land by the Proponent
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in collaboration with advice from the contaminated sites branch of the DEC, to determine the most 

management and disposal strategy. 

oil testing undertaken during the PSI indicated that specified analytes were under prescribed 

criteria.  If material excavated at the site is intended for disposal at a landfill facility, stockpile sampling will 

be undertaken.  Following this sampling, the soil will be classified before being disposed of at the 

appropriate class of landfill.  DEC guidance for contaminated sites also states that any soil used for 

backfilling should be tested for contamination, including soil excavated on site.  

he risk to environmental receptors within or surrounding the Proposal area

construction phase of the Proposal and on the post construction land users, the Proponent 

in the three small localised location identified in the PSI as being potentially 

The Proponent will conduct a detailed health and receptor risk assessment to determine 

whether the Proposal poses a risk to environmental receptors within or surrounding the Potential for and nature of any cumulative impacts 
There are no other known major developments in the area and therefore the Proposal is unlikely to result 

in cumulative impacts in relation to impacts to environmental receptors by soil and groundwater 

Even though it is unlikely that dredging activities will lead to contamination of Mangles Bay and effect 

environmental receptors, modelling shows that the dredge spoil plume will have no cumulative 

ing dredging activities such as dredging of Cockburn Sound (APASA 2011Management measures and performance standards 
Management measures will be implemented by the Proponent and include: 

undertaking due diligence onshore ASS investigations during construction as part of a dewatering 

undertaking due diligence ASS monitoring of the access channel during the dredge program

undertaking due diligence ASS monitoring of the dredge spoil from construction of the access 

e spoil will be tested for contaminants (such as metals and TBT) on advice from 

DEC Contaminated Sites Branch 

establish a monitoring program encompassing the marina and access channel sediments to 

tial for MBO formation 

investigations at three small localised locations of potential contamination

maintaining an up to date contaminated sites inventory. 

Any areas of contaminated land within the Proposal area will be identified, remediated and managed by 

arance by the DEC prior to the cessation of the construction period and the use of the 

potential contaminated land by the public and/or residents.  This condition is a requirement 

in a condition that does not present an environmental health risk for the future land use.

The Proponent will maintain a contaminated sites register throughout the pre-construction and construction 

as required by the CS Act.  The register will be used at the end of the 

any contaminated sites remaining at the site and clean-up requirements

before approval by government agencies for the release of land by the Proponent. 
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oil testing undertaken during the PSI indicated that specified analytes were under prescribed 
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undwater 
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ing dredging activities such as dredging of Cockburn Sound (APASA 2011). 
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20.7 Predicted environmental outcomes against environmental objectives, policies, guidelines, standards and procedures
Contaminant levels in the sediment to be excavated are such that ecological values in the vicinity of 

Proposal area will not be affected as no EILs or HILs are exceeded, no marine guidelines for sediment are 

exceeded, and no marine water quality guidelines are exceeded in sediment elutriate waters or leachate 

waters.  In addition, the Proposal is unlikely to produce MBO as a result of the construction of the marina 

and the access channel.  The implementation of the afo

potential for MBO to occur during the operation of the development.  

protect environmental values in marine waters and to ensure sediments are of an acceptable standard for 

the intended land use will be met.

Elutriate testing of sediments in the breakwater footprints meet marine water quality guidelines. 

the EPA objectives to protect environmental values in marine waters will be met 

sediments during placement of breakwater material.

The risk of ASS (sediments and soil) for this Proposal is negligible and contaminated sites within the 

Proposal area are unlikely to cause any environmental impacts as all sediment, soil and water 

contamination will be effectively identified, remediated and managed by the Proponent in a timely manner 

as per the DEC CSMS Guidelines.
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Predicted environmental outcomes against environmental objectives, idelines, standards and procedures 
Contaminant levels in the sediment to be excavated are such that ecological values in the vicinity of 

will not be affected as no EILs or HILs are exceeded, no marine guidelines for sediment are 

and no marine water quality guidelines are exceeded in sediment elutriate waters or leachate 

he Proposal is unlikely to produce MBO as a result of the construction of the marina 

and the access channel.  The implementation of the aforementioned management measures will detect the 

potential for MBO to occur during the operation of the development.  Therefore, the EPA objectives to 

protect environmental values in marine waters and to ensure sediments are of an acceptable standard for 

e intended land use will be met. 

Elutriate testing of sediments in the breakwater footprints meet marine water quality guidelines. 

the EPA objectives to protect environmental values in marine waters will be met following

during placement of breakwater material. 

The risk of ASS (sediments and soil) for this Proposal is negligible and contaminated sites within the 

unlikely to cause any environmental impacts as all sediment, soil and water 

l be effectively identified, remediated and managed by the Proponent in a timely manner 

Guidelines. 

Marina Based Tourist Precinct  Predicted environmental outcomes against environmental objectives, 
Contaminant levels in the sediment to be excavated are such that ecological values in the vicinity of the 

will not be affected as no EILs or HILs are exceeded, no marine guidelines for sediment are 

and no marine water quality guidelines are exceeded in sediment elutriate waters or leachate 

he Proposal is unlikely to produce MBO as a result of the construction of the marina 

rementioned management measures will detect the 

Therefore, the EPA objectives to 

protect environmental values in marine waters and to ensure sediments are of an acceptable standard for 

Elutriate testing of sediments in the breakwater footprints meet marine water quality guidelines.  Therefore, 

following suspension of 

The risk of ASS (sediments and soil) for this Proposal is negligible and contaminated sites within the 

unlikely to cause any environmental impacts as all sediment, soil and water 

l be effectively identified, remediated and managed by the Proponent in a timely manner 
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21. Other environmental factors impact assessment
The other relevant factors of relevance to the Proposal are:

• Subterranean fauna 

• Noise 

• Dust 

• Waste 

• Fire. 21.1 Relevant environmental objectives, policies, guidelines, standards and procedures 21.1.1 EPA objectives Subterranean fauna 
In most circumstances, including this assessment, the EPA applies the following objective in its 

assessment of proposals that may affect subterranean fauna:

To maintain the abundance, diversity, geographic distribution and productivity of fauna species and 

ecosystems levels through the avoidance or management of adverse impacts and improvements in 

knowledge. Air quality 
The EPA environmental objective for air quality is:

To ensure that emissions do not adversely affect the environment values or the health, welfare and 

amenity of people and land uses by meeting statutory requirements and acceptable standards. Noise 
The EPA environmental objective for noise is:

To protect the amenity of nearby residents from noise impacts resulting from activities associated with the 

Proposal by ensuring the noise levels meet statutory requirements and acceptable standards.  Emissions 
The EPA environmental objectives for emissions:

To ensure that emissions do not adversely affect environmental values or the health, welfare and amenity 

of people and land uses by meeting statutory requirements and acceptable standards. 21.1.2 Legislation, policy and guidanState regulatory framework 
Section 6 of the Australian Standards 2436

demolition site”. 
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Other environmental factors impact assessment 
The other relevant factors of relevance to the Proposal are: 

Relevant environmental objectives, policies, guidelines, standards and 
In most circumstances, including this assessment, the EPA applies the following objective in its 

may affect subterranean fauna: 

To maintain the abundance, diversity, geographic distribution and productivity of fauna species and 

ecosystems levels through the avoidance or management of adverse impacts and improvements in 

environmental objective for air quality is: 

To ensure that emissions do not adversely affect the environment values or the health, welfare and 

amenity of people and land uses by meeting statutory requirements and acceptable standards. 

nmental objective for noise is: 

To protect the amenity of nearby residents from noise impacts resulting from activities associated with the 

Proposal by ensuring the noise levels meet statutory requirements and acceptable standards.  

ronmental objectives for emissions: 

To ensure that emissions do not adversely affect environmental values or the health, welfare and amenity 

of people and land uses by meeting statutory requirements and acceptable standards.  Legislation, policy and guidance 
Section 6 of the Australian Standards 2436-1981 “Guide to noise control on construction, maintenance and 
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To maintain the abundance, diversity, geographic distribution and productivity of fauna species and 

ecosystems levels through the avoidance or management of adverse impacts and improvements in 
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EPA Draft Guidance Statement No. 8
The EPA’s Guidance Statement No. 8 (

for the compliance with statutory noise regulation requirements during the construction of a Proposal.  EPA Guidance Statement No. 18
The EPA’s Guidance Statement No. 18 (EPA 2000c) provides guidance on the process for the asses

of air quality impacts from land development sites and management measures required during the 

preparation of land for development.  

In its assessment of proposals, the EPA will expect the Proponent to demonstrate that cleared areas on 

land development sites will be stabilised following vegetation clearance.   EPA Guidance Statement No. 54 and Draft Guidance Statement No.
EPA Guidance Statement No. 54 (EPA

when assessing proposals where subterranean fauna is a relevant factor.  

The draft EPA Guidance Statement No. 54a (EPA

EPA Guidance Statement No. 54 and provides guidance on sampling for subterranean fauna, including 

sampling effort, sampling design and ongoing monitoring.State protection 
In a legislative context, the preservation and conservation of subterranean fauna is covered primarily by 

the following Western Australian legislation:

• Wildlife Conservation Act 1950 (WA)

• Conservation and Land Management Act 1984 (WA).

In Western Australia, rare or endangered species are protected by the Wildlife Conservation (Specially 

Protected Fauna) Notice 2008, under the WC Act.  Schedules 1 and 4 in this Notice are relevant to this 

assessment, providing a listing of those species protected by this Notice.

The DEC (Nature Conservation Division) Priority Fauna List also nominates conservation species from 

Priority 1 to 5.  It is expected that the potential impacts of a proposal to these Pri

be managed such that the species do not meet the IUCN criteria for threatened species.21.2 Findings of surveys and investigations
No surveys or investigations have been conducted to assess the environmental impact of noise, dust and

waste generation as the environmental impacts are expected to be insignificant and short21.2.1 Stygofauna 
Stygofauna are subterranean fauna that live below the watertable in caves and large pores.  Typical 

stygofauna are pale and blind with elongated

(Subterranean Ecology 2010a).  

stygofauna in an area may be of conservation significance.

A desktop assessment of the Study Area for

assessment found that the inland intrusion of seawater into the superficial formations suggests conditions 

may be suitable for stygofauna with anchialine affinities, and is likely to be the case all al

of the Swan Coast plain where Tamala Limestone is present (Bennelongia 2011). 
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EPA Draft Guidance Statement No. 8 
The EPA’s Guidance Statement No. 8 (EPA 2007a) provides guidance on the EPA assessment process 

for the compliance with statutory noise regulation requirements during the construction of a Proposal.  EPA Guidance Statement No. 18 
The EPA’s Guidance Statement No. 18 (EPA 2000c) provides guidance on the process for the asses

of air quality impacts from land development sites and management measures required during the 

preparation of land for development.   

In its assessment of proposals, the EPA will expect the Proponent to demonstrate that cleared areas on 

ent sites will be stabilised following vegetation clearance.    54 and Draft Guidance Statement No. 54a 
54 (EPA 2003) provides guidance on the information the EPA will consider 

where subterranean fauna is a relevant factor.   

The draft EPA Guidance Statement No. 54a (EPA 2007b) has been developed as a technical appendix to 

EPA Guidance Statement No. 54 and provides guidance on sampling for subterranean fauna, including 

ffort, sampling design and ongoing monitoring. 

In a legislative context, the preservation and conservation of subterranean fauna is covered primarily by 

the following Western Australian legislation: 

e Conservation Act 1950 (WA) 

ervation and Land Management Act 1984 (WA). 

In Western Australia, rare or endangered species are protected by the Wildlife Conservation (Specially 

Protected Fauna) Notice 2008, under the WC Act.  Schedules 1 and 4 in this Notice are relevant to this 

ment, providing a listing of those species protected by this Notice.  

The DEC (Nature Conservation Division) Priority Fauna List also nominates conservation species from 

Priority 1 to 5.  It is expected that the potential impacts of a proposal to these Priority listed species should 

be managed such that the species do not meet the IUCN criteria for threatened species.Findings of surveys and investigations 
No surveys or investigations have been conducted to assess the environmental impact of noise, dust and

waste generation as the environmental impacts are expected to be insignificant and short

Stygofauna are subterranean fauna that live below the watertable in caves and large pores.  Typical 

stygofauna are pale and blind with elongated appendages, because of their subterranean existence 

(Subterranean Ecology 2010a).  A high proportion of these species are SREs.  As such, the presence of 

stygofauna in an area may be of conservation significance. 

A desktop assessment of the Study Area for stygofauna was undertaken by Bennelongia (2011).  The 

assessment found that the inland intrusion of seawater into the superficial formations suggests conditions 

may be suitable for stygofauna with anchialine affinities, and is likely to be the case all al

of the Swan Coast plain where Tamala Limestone is present (Bennelongia 2011).  

Marina Based Tourist Precinct  
the EPA assessment process 

for the compliance with statutory noise regulation requirements during the construction of a Proposal.   

The EPA’s Guidance Statement No. 18 (EPA 2000c) provides guidance on the process for the assessment 

of air quality impacts from land development sites and management measures required during the 

In its assessment of proposals, the EPA will expect the Proponent to demonstrate that cleared areas on 

2003) provides guidance on the information the EPA will consider 

) has been developed as a technical appendix to 

EPA Guidance Statement No. 54 and provides guidance on sampling for subterranean fauna, including 

In a legislative context, the preservation and conservation of subterranean fauna is covered primarily by 

In Western Australia, rare or endangered species are protected by the Wildlife Conservation (Specially 

Protected Fauna) Notice 2008, under the WC Act.  Schedules 1 and 4 in this Notice are relevant to this 

The DEC (Nature Conservation Division) Priority Fauna List also nominates conservation species from 

ority listed species should 

be managed such that the species do not meet the IUCN criteria for threatened species. 

No surveys or investigations have been conducted to assess the environmental impact of noise, dust and 

waste generation as the environmental impacts are expected to be insignificant and short-term only. 

Stygofauna are subterranean fauna that live below the watertable in caves and large pores.  Typical 

appendages, because of their subterranean existence 

s.  As such, the presence of 

stygofauna was undertaken by Bennelongia (2011).  The 

assessment found that the inland intrusion of seawater into the superficial formations suggests conditions 

may be suitable for stygofauna with anchialine affinities, and is likely to be the case all along the coastline 
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A freshwater lake (Lake Richmond) which occurs in proximity to the Proposal area is likely to contribute 

significant nutrients to the surrounding groundwater a

in the vicinity of the lake (Bennelongia 2011).

Both Safety Bay Sand and Tamala Limestone of the superficial aquifer are likely to contain sufficient voids 

to provide stygofauna habitat (Bennelongia 20

moderate to high likelihood that stygofauna occurs in the 

underlying geological substrates and the carbonate

productivity of Lake Richmond and its connectivity to the local groundwater systems

Ecology 2010b).  The habitat present is well connected to the extensive regional habitat within the sands 

and limestone of the Swan Coastal Plain (B

In their assessment Bennelongia (2011) conclude that it is unlikely that development of the Proposal at 

Mangles Bay will threaten persistence of any species of stygofauna.  Stygofauna species are considered 

likely to occur within the impact footprint; however, the spatial extent of the impacts associated with the 

Proposal will be very small at the scale of which species are likely to be distributed.  The impact footprint is 

not expected to exceed 75 ha.  Thus, the spatial extent of impact

less than the likely range of a restricted stygofauna species.  To provide context, Harvey (2002) defined 

SREs as species with ranges <1,000,000

Further investigation of risk to stygofauna, in particular, fiel

Bennelongia (2011). 21.2.2 Troglofauna 
Troglofauna are subterranean fauna that live above the watertable in caves and large pores.  Troglofauna 

are generally invertebrates such as spiders,

Ecology 2010b).   

A desktop assessment of the Study Area was undertaken for troglofauna by Subterranean Ecology 

(2010b).  The troglofauna habitat assessment (Subterranean Ecology 2010c)

reasons there is a very low likelihood of troglofa

1. Geological substrates that occur within the Proposal area comprises unconsolidated sands, which 

area not known to provide prospective troglofauna habitat.

2. If limestone occurs below the unconsoli

saturated and therefore unsuitable as habitat for air

2010c). 

On the basis of the Subterranean Ecology (2010c) assessment no further troglofauna investigati

(surveys) have occurred. 21.3 Evaluation of options or alternatives to avoid or minimise impact
No other options or alternatives to avoid or further minimise impact have been evaluated.
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A freshwater lake (Lake Richmond) which occurs in proximity to the Proposal area is likely to contribute 

significant nutrients to the surrounding groundwater and it is possible that stygofauna abundance is greater 

in the vicinity of the lake (Bennelongia 2011). 

Both Safety Bay Sand and Tamala Limestone of the superficial aquifer are likely to contain sufficient voids 

to provide stygofauna habitat (Bennelongia 2011).  The stygofauna habitat review concluded that there is a 

moderate to high likelihood that stygofauna occurs in the Proposal area, largely owing to the nature of the 

underlying geological substrates and the carbonate-rich groundwaters, as well as the b

productivity of Lake Richmond and its connectivity to the local groundwater systems (Subterranean 

The habitat present is well connected to the extensive regional habitat within the sands 

and limestone of the Swan Coastal Plain (Bennelongia 2011).  

In their assessment Bennelongia (2011) conclude that it is unlikely that development of the Proposal at 

Mangles Bay will threaten persistence of any species of stygofauna.  Stygofauna species are considered 

act footprint; however, the spatial extent of the impacts associated with the 

Proposal will be very small at the scale of which species are likely to be distributed.  The impact footprint is 

ha.  Thus, the spatial extent of impact footprint is several orders of magnitude 

less than the likely range of a restricted stygofauna species.  To provide context, Harvey (2002) defined 

SREs as species with ranges <1,000,000 ha.  

Further investigation of risk to stygofauna, in particular, field survey, was not recommended by 

Troglofauna are subterranean fauna that live above the watertable in caves and large pores.  Troglofauna 

invertebrates such as spiders, pseudoscorpions, millipedes and insects (Subterranean 

A desktop assessment of the Study Area was undertaken for troglofauna by Subterranean Ecology 

habitat assessment (Subterranean Ecology 2010c) found that for the following 

likelihood of troglofauna being present at the Proposal area:

Geological substrates that occur within the Proposal area comprises unconsolidated sands, which 

area not known to provide prospective troglofauna habitat. 

If limestone occurs below the unconsolidated sands within the Proposal area it is likely to be 

saturated and therefore unsuitable as habitat for air-breathing troglofauna (Subterranean Ecology 

On the basis of the Subterranean Ecology (2010c) assessment no further troglofauna investigatiEvaluation of options or alternatives to avoid or minimise impact
No other options or alternatives to avoid or further minimise impact have been evaluated.
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A freshwater lake (Lake Richmond) which occurs in proximity to the Proposal area is likely to contribute 

nd it is possible that stygofauna abundance is greater 

Both Safety Bay Sand and Tamala Limestone of the superficial aquifer are likely to contain sufficient voids 

review concluded that there is a 

, largely owing to the nature of the 

rich groundwaters, as well as the biological 

(Subterranean 

The habitat present is well connected to the extensive regional habitat within the sands 

In their assessment Bennelongia (2011) conclude that it is unlikely that development of the Proposal at 

Mangles Bay will threaten persistence of any species of stygofauna.  Stygofauna species are considered 

act footprint; however, the spatial extent of the impacts associated with the 

Proposal will be very small at the scale of which species are likely to be distributed.  The impact footprint is 

footprint is several orders of magnitude 

less than the likely range of a restricted stygofauna species.  To provide context, Harvey (2002) defined 

d survey, was not recommended by 

Troglofauna are subterranean fauna that live above the watertable in caves and large pores.  Troglofauna 

Subterranean 

A desktop assessment of the Study Area was undertaken for troglofauna by Subterranean Ecology 

found that for the following 

una being present at the Proposal area: 

Geological substrates that occur within the Proposal area comprises unconsolidated sands, which 

dated sands within the Proposal area it is likely to be 

breathing troglofauna (Subterranean Ecology 

On the basis of the Subterranean Ecology (2010c) assessment no further troglofauna investigations Evaluation of options or alternatives to avoid or minimise impact 
No other options or alternatives to avoid or further minimise impact have been evaluated. 
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21.4 Assessment of likely direct and indirect impacts21.4.1 Potential sources of 
No long-term discharge of pollutants are expected from the Proposal, however aspects or activities 

associated with the construction stages of the Proposal that may have the potential to affect amenity 

values, not considering mitigation efforts incl

• short-term emissions during the construction

and demolition on existing structures on site

• excavation of the marina

• excess water from dewatering

• use of hydrocarbons and ignition sources onsite resulting in potential fire risk

• indirect impacts from increase in saltwater interface

impacting groundwater-dependent ecosyst

No long-term discharge of pollutants will result from the Proposal.  However, short

the construction phase of the Proposal21.4.2 Subterranean Fauna 
It is considered that there is a very low likelihood of troglofauna occurring within the Proposal area

(Subterranean Ecology 2010c).  Hence the Proposal is unlikely to impact upon these subterranean 

species.  

The Proposal will result in a minor proportion o

As stygofauna live in freshwater aquifers, this

However, the Proposal is unlikely to impact upon s

continuous stygofauna habitat occurring outside the Proposal area (Bennelongia21.4.3 Noise 
The likely direct impacts from noise resulting from the Proposal are expected to occur during 0700

Monday to Friday during the construction phases of the Proposal.  It is likely that potential noise issues will 

be experienced by residences east along Hymus St/Safety Bay Road and recreation camps west of 

Memorial Drive and Point Peron Road during these time perio21.4.4 Dust 
Dust will be generated by the Proposal primarily by mechanical disturbances such as vegetation clearing, 

earthmoving and road traffic on unsealed surfaces.  In dry, windy conditions, particles can lift from open or 

disturbed areas resulting in visible dust emissions.  The generation of dust from the Proposal will likely 

result from: 

• the frequency at which dust generating activity takes place

• meteorological conditions such as wind speed

• moisture content of the dust source

• composition of dust, inclu

• the condition of the dust source.  

Potential direct dust emissions are most likely to be experienced by residences east along 

Hymus St/Safety Bay Road and recreation camps west of Memorial Drive and Point 

the construction stages of the Proposal.  
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Assessment of likely direct and indirect impacts  impact 
term discharge of pollutants are expected from the Proposal, however aspects or activities 

associated with the construction stages of the Proposal that may have the potential to affect amenity 

values, not considering mitigation efforts include: 

term emissions during the construction phase from noise and dust as a result of clearing 

and demolition on existing structures on site 

excavation of the marina and dredging resulting in solid wastes  

excess water from dewatering the watertable to allow for the dry excavation of the marina

use of hydrocarbons and ignition sources onsite resulting in potential fire risk 

indirect impacts from increase in saltwater interface as a result of the land based marina 

dependent ecosystems (such as subterranean fauna). 

discharge of pollutants will result from the Proposal.  However, short-term emissions during 

Proposal will occur including noise, vibration, odour and dust.   
t is considered that there is a very low likelihood of troglofauna occurring within the Proposal area

(Subterranean Ecology 2010c).  Hence the Proposal is unlikely to impact upon these subterranean 

a minor proportion of the freshwater aquifer becoming saline (refer to Section

As stygofauna live in freshwater aquifers, this has the potential to result in habitat loss (Bennelongia

However, the Proposal is unlikely to impact upon stygofauna regionally as there is extensive and 

continuous stygofauna habitat occurring outside the Proposal area (Bennelongia 2011). 

The likely direct impacts from noise resulting from the Proposal are expected to occur during 0700

Friday during the construction phases of the Proposal.  It is likely that potential noise issues will 

be experienced by residences east along Hymus St/Safety Bay Road and recreation camps west of 

Memorial Drive and Point Peron Road during these time periods.  

Dust will be generated by the Proposal primarily by mechanical disturbances such as vegetation clearing, 

earthmoving and road traffic on unsealed surfaces.  In dry, windy conditions, particles can lift from open or 

sible dust emissions.  The generation of dust from the Proposal will likely 

the frequency at which dust generating activity takes place 

meteorological conditions such as wind speed 

moisture content of the dust source 

composition of dust, including particle size distribution, particle density 

the condition of the dust source.   

Potential direct dust emissions are most likely to be experienced by residences east along 

St/Safety Bay Road and recreation camps west of Memorial Drive and Point Peron Road during 

the construction stages of the Proposal.   
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term discharge of pollutants are expected from the Proposal, however aspects or activities 

associated with the construction stages of the Proposal that may have the potential to affect amenity 

phase from noise and dust as a result of clearing 

o allow for the dry excavation of the marina 

as a result of the land based marina 

 

term emissions during 

will occur including noise, vibration, odour and dust.   

t is considered that there is a very low likelihood of troglofauna occurring within the Proposal area 

(Subterranean Ecology 2010c).  Hence the Proposal is unlikely to impact upon these subterranean 

shwater aquifer becoming saline (refer to Section 6).  

result in habitat loss (Bennelongia 2011).  

tygofauna regionally as there is extensive and 

2011).  

The likely direct impacts from noise resulting from the Proposal are expected to occur during 0700 - 1700, 

Friday during the construction phases of the Proposal.  It is likely that potential noise issues will 

be experienced by residences east along Hymus St/Safety Bay Road and recreation camps west of 

Dust will be generated by the Proposal primarily by mechanical disturbances such as vegetation clearing, 

earthmoving and road traffic on unsealed surfaces.  In dry, windy conditions, particles can lift from open or 

sible dust emissions.  The generation of dust from the Proposal will likely 

Potential direct dust emissions are most likely to be experienced by residences east along 

Peron Road during 
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21.4.5 Waste (other than ASS)
Wastes generated by the Proposal include:

• waste water from limited 

• dredged spoil from dredging of channel

• domestic solid and liquid wastes (including food scra

• waste oils and lubricants

• general office waste (from site offices).

Solid wastes are expected to occur as a result of excavation of the marina and dredging the channel of the 

Proposal.  Dredge spoil is expected to be settled and th

where required solid material will be disposed 

spoil will be used on site, however as the dredging is relatively shallow it is expected that t

the dredge spoil (maximum 50 000m

The excavated material for the marina is expected to be sand and will largely re

material will be tested for geotechnical stability and any material that contains organic matter will be 

disposed of offsite. 

Dewatering will be very limited given that a wet construction technique will be employed in the construction 

of the marina.  Dewatering will be undertaken using 

groundwater system via infiltration basins located within the 

and treated where necessary via a series of infiltration basins and settlement ponds, lined appr

with geofabric, as part of routine dewatering management requirements.  21.4.6 Fire 
Construction activities may increase the risk of fire

native bushland and will include activities in the summer s

include: 

• storage, handling and disposal of hydrocarbons

• storage, handling and disposal of solid waste materials

• ignition sources such as machinery and smoking.21.5 Management measures and performance standards21.5.1 Subterranean fauna 
Potential impacts on subterranean fauna within, and adjacent to the 

through the management measures implemented under various management plans, including the 

Hydrocarbon Management Plan, Groundwater Managemen

Plan as part of the CEMP Appendix 

are: 

• restricting canal disturbance to areas approved in accordance with the 

with legislative requirements including Schedule

Environment 

• monitoring the extent of groundwater drawdown 

• containing and bunding hydrocarbon storage facilities, re

hydrocarbon usage in compliance with corporate policy, relative standards and legal 

requirements. 
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Waste (other than ASS) 
Wastes generated by the Proposal include: 

limited dewatering 

dredged spoil from dredging of channel 

domestic solid and liquid wastes (including food scraps) during construction 

waste oils and lubricants  

general office waste (from site offices). 

Solid wastes are expected to occur as a result of excavation of the marina and dredging the channel of the 

Proposal.  Dredge spoil is expected to be settled and the water infiltrated onsite via infiltration ponds and 

where required solid material will be disposed offsite.  Any sand suitable for use as fill from the dredge 

spoil will be used on site, however as the dredging is relatively shallow it is expected that t

000m
3
) will have organic content and will need to be disposed of 

The excavated material for the marina is expected to be sand and will largely re-used onsite 

technical stability and any material that contains organic matter will be 

will be very limited given that a wet construction technique will be employed in the construction 

will be undertaken using dewatering spears, with excess water returned to the 

groundwater system via infiltration basins located within the Proposal area.  Excess water will be settled 

and treated where necessary via a series of infiltration basins and settlement ponds, lined appr

with geofabric, as part of routine dewatering management requirements.   

Construction activities may increase the risk of fire, particularly as construction is in close proximity to 

native bushland and will include activities in the summer season.  Activities that can increase fire risk 

storage, handling and disposal of hydrocarbons 

storage, handling and disposal of solid waste materials 

ignition sources such as machinery and smoking. Management measures and performance standards  
Potential impacts on subterranean fauna within, and adjacent to the Proposal area will be mitigated 

through the management measures implemented under various management plans, including the 

Hydrocarbon Management Plan, Groundwater Management Plan and Vegetation and Flora Management 

Appendix 1).  The key management measures relevant to subterranean fauna 

disturbance to areas approved in accordance with the Proposal, in 

with legislative requirements including Schedule 1 of any Statement issued by the Minister for the 

monitoring the extent of groundwater drawdown associated with the Proposal 

containing and bunding hydrocarbon storage facilities, re-fuelling locations and areas of stationary 

hydrocarbon usage in compliance with corporate policy, relative standards and legal 

Marina Based Tourist Precinct  

Solid wastes are expected to occur as a result of excavation of the marina and dredging the channel of the 

via infiltration ponds and 

.  Any sand suitable for use as fill from the dredge 

spoil will be used on site, however as the dredging is relatively shallow it is expected that the majority of 

) will have organic content and will need to be disposed of offsite. 

onsite as fill.  All 

technical stability and any material that contains organic matter will be 

will be very limited given that a wet construction technique will be employed in the construction 

dewatering spears, with excess water returned to the 

.  Excess water will be settled 

and treated where necessary via a series of infiltration basins and settlement ponds, lined appropriately 

, particularly as construction is in close proximity to 

.  Activities that can increase fire risk 

will be mitigated 

through the management measures implemented under various management plans, including the 

and Vegetation and Flora Management 

).  The key management measures relevant to subterranean fauna 

Proposal, in compliance 

1 of any Statement issued by the Minister for the 

 

uelling locations and areas of stationary 

hydrocarbon usage in compliance with corporate policy, relative standards and legal 
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21.5.2 Noise 
The Proposal will be subject to Environmental Protection (Noise) Regulations 1997 during the construction 

phase of the Proposal.  However, under Regulation 13, construction noise from construction sites are not 

required to meet the assigned levels, provided certain conditions are met.  The Proponent will ensure that

• construction equipment is the quietest reasonab

• construction work will be carried out in accordance with 

2436-1981 “Guide to noise control on construction, maintenance and demolition sites”

• screens, enclosures and other noise mitigating devices shall be

unacceptable noise levels to the community

• establishment of a complaints management system by the Proponent to ensure complaints by 

nearby residents are captured and the source of noise is addressed.21.5.3 Dust 
The Proposal is subject to the EP Act 

Proposal.  The Proponent will ensure the following measures are employed

offsite impacts of dust: 

• screens (wind fencing) around the development si

• dust suppression to damp down prone dust generation areas

• hydromulching of dust generation areas

• transplant valuable species from areas to be cleared to 

• cleared areas on land development areas will be stabilised following vegetatio

• restricted speed limits on unsealed roads

• chip cleared vegetation and use as much mulch for soil stabilisation.  21.5.4 Waste 
The storage and disposal of wastes generated by the Proposal will be controlled in accordance with 

conditions set out in the environmental licence, and also through implementation of the following 

management measures to be included within the Waste Management Plan and Hydrocarbon Management 

Plan (as part of the EMP): 

• re-use dredge spoil and excavated sands as necessary if testi

geotechnical stable and contains no organic matter

• disposing of waste (both dredge spoil and excavated material and municipal waste) to an 

appropriately licensed landfill or recycling facility.21.5.5 Fire 
Fire management will take into consideration and adhere to the requirements of all applicable legislation 

and regulations associated with that legislation. 

• Bush Fires Act 1954;  

• Bush Fires Regulations 1954; 

• Dangerous Goods Safety Act 2004; 

• Dangerous Goods Safety (General) Regulations 2007; 

• Dangerous Goods Safety (Storage and Handling of Non

• Dangerous Goods Safety (Explosives) Regulations 2007. 
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The Proposal will be subject to Environmental Protection (Noise) Regulations 1997 during the construction 

.  However, under Regulation 13, construction noise from construction sites are not 

required to meet the assigned levels, provided certain conditions are met.  The Proponent will ensure that

construction equipment is the quietest reasonably available 

construction work will be carried out in accordance with section 6 of the Australian Standards 

1981 “Guide to noise control on construction, maintenance and demolition sites”

screens, enclosures and other noise mitigating devices shall be used where there is a risk of 

unacceptable noise levels to the community 

establishment of a complaints management system by the Proponent to ensure complaints by 

nearby residents are captured and the source of noise is addressed. 

EP Act (for air quality impacts) during the construction phase of the 

.  The Proponent will ensure the following measures are employed onsite for the management of 

screens (wind fencing) around the development site to block out wind 

dust suppression to damp down prone dust generation areas 

hydromulching of dust generation areas 

transplant valuable species from areas to be cleared to POS 

cleared areas on land development areas will be stabilised following vegetation clearance

restricted speed limits on unsealed roads 

chip cleared vegetation and use as much mulch for soil stabilisation.   

The storage and disposal of wastes generated by the Proposal will be controlled in accordance with 

environmental licence, and also through implementation of the following 

management measures to be included within the Waste Management Plan and Hydrocarbon Management 

use dredge spoil and excavated sands as necessary if testing identifies the material is 

geotechnical stable and contains no organic matter 

disposing of waste (both dredge spoil and excavated material and municipal waste) to an 

appropriately licensed landfill or recycling facility. 

nto consideration and adhere to the requirements of all applicable legislation 

and regulations associated with that legislation.  Applicable State legislation includes:  

Bush Fires Regulations 1954;  

Dangerous Goods Safety Act 2004;  

Dangerous Goods Safety (General) Regulations 2007;  

Dangerous Goods Safety (Storage and Handling of Non-explosives) Regulations 2007;and 

Dangerous Goods Safety (Explosives) Regulations 2007.  

Marina Based Tourist Precinct  
The Proposal will be subject to Environmental Protection (Noise) Regulations 1997 during the construction 

.  However, under Regulation 13, construction noise from construction sites are not 

required to meet the assigned levels, provided certain conditions are met.  The Proponent will ensure that: 

6 of the Australian Standards 

1981 “Guide to noise control on construction, maintenance and demolition sites” 

used where there is a risk of 

establishment of a complaints management system by the Proponent to ensure complaints by 

truction phase of the 

for the management of 

n clearance 

The storage and disposal of wastes generated by the Proposal will be controlled in accordance with 

environmental licence, and also through implementation of the following 

management measures to be included within the Waste Management Plan and Hydrocarbon Management 

ng identifies the material is 

disposing of waste (both dredge spoil and excavated material and municipal waste) to an 

nto consideration and adhere to the requirements of all applicable legislation 

 

explosives) Regulations 2007;and  
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Applicable Australian Standards include

• AS/NZ 1221 – 1997, Fire Hose Reels

• AS 12239 – 2004, Fire Detection an

• AS 1841.1 – 1997, Portable Fire Extin

– 2001 and Amendment 2 

• AS 1841.5 – 1997, Portable Fire Extinguishers 

Extinguishers 

• AS 1841.6 – 1997, Portable Fire Extinguishers 

Extinguishers 

• AS 1851 – 2005, Maintenance of Fire Pr

• AS 2441 – 2005, Installation of F

• AS 2444 – 2001, Portable Fire Extinguishers and Fire Blank

• AS 3786 – 1993, Smoke Alarms.

The Proponent will ensure the following measures are employed

impacts: 

• install signs to indicate the prohibition of smoking and other ignition sources

construction 

• appropriate management of fuels, oils and other hydrocarbons

construction equipment, in accordance with the Hydrocarbon Management Plan

• appropriate storage and management of solid waste

with the Waste Management Plan

• manage fire in accordance with the City of Rockingham’s Local Emergency Management 

Committee guidance  

• comply with fire control provisions 21.6 Predicted environmental outcomes against environmental objectives, policies, guidelines, standards and procedures
Given the distances of noise sensitive premises and recreational areas from the construction areas and 

the above management measures, noise and dust emissions and waste generation by the Proposal are 

unlikely to impact on sensitive environmental premises or recreational areas.  

Due to the proximity of native bushland, there is potential for construction activities to increa

fire generation.  However the proposed management and adherence to relevant standards will significantly 

mitigate this risk. 

After application of mitigation measures

no significant impact to any troglofauna or stygofauna species on the basis of:

• no presence of a troglofauna habitat within the Proposal area

• broad distribution of stygofauna species outside the Proposal area.
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le Australian Standards include: 

ire Hose Reels 

2004, Fire Detection and Alarm Systems – Smoke Alarms 

1997, Portable Fire Extinguishers – General Requirements (Includes Amendment 1 

and Amendment 2 – 2003) 

1997, Portable Fire Extinguishers – Specific Requirements for Powder Type 

1997, Portable Fire Extinguishers – Specific Requirements for Car

2005, Maintenance of Fire Protection Systems and Equipment 

nstallation of Fire Hose Reels 

2001, Portable Fire Extinguishers and Fire Blankets Selection and Location

1993, Smoke Alarms. 

The Proponent will ensure the following measures are employed onsite for the management of fire 

cate the prohibition of smoking and other ignition sources onsite 

appropriate management of fuels, oils and other hydrocarbons onsite during refuelling of 

construction equipment, in accordance with the Hydrocarbon Management Plan

riate storage and management of solid waste onsite during construction, in accordance 

with the Waste Management Plan 

manage fire in accordance with the City of Rockingham’s Local Emergency Management 

comply with fire control provisions established by FESA. Predicted environmental outcomes against environmental objectives, policies, guidelines, standards and procedures 
Given the distances of noise sensitive premises and recreational areas from the construction areas and 

nt measures, noise and dust emissions and waste generation by the Proposal are 

unlikely to impact on sensitive environmental premises or recreational areas.   

Due to the proximity of native bushland, there is potential for construction activities to increa

fire generation.  However the proposed management and adherence to relevant standards will significantly 

mitigation measures described in Section 21.5.1, the Proposal is expected to result in

no significant impact to any troglofauna or stygofauna species on the basis of: 

no presence of a troglofauna habitat within the Proposal area 

broad distribution of stygofauna species outside the Proposal area. 
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(Includes Amendment 1 

for Powder Type 

Specific Requirements for Carbon Dioxide Type 

ets Selection and Location 

for the management of fire 

onsite during 

during refuelling of 

construction equipment, in accordance with the Hydrocarbon Management Plan 

during construction, in accordance 

manage fire in accordance with the City of Rockingham’s Local Emergency Management Predicted environmental outcomes against environmental objectives, 
Given the distances of noise sensitive premises and recreational areas from the construction areas and 

nt measures, noise and dust emissions and waste generation by the Proposal are 

Due to the proximity of native bushland, there is potential for construction activities to increase the risk of 

fire generation.  However the proposed management and adherence to relevant standards will significantly 

xpected to result in 
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22. Summary of likely enviro22.1 Environmental management framework22.1.1 Overview 
In addition to implementing the requirements of specific environmental conditions set by the EPA if the 

Proposal is approved the Proponent will minimise environmental impacts through

• maintaining an Environmental Management System (EMS)

• implementing the CEMP for the Proposal (

• regularly reviewing the performance of the EMS, EMP and developing environmental 

improvement plans for priorities identifie

• continually updating construction (including ASS and dewatering) management plans and 

measuring success 

• training staff and contractors in environmental requirements and considerations of their work

• ensuring that stakeholder views are sough

• regularly reporting to stakeholders on performance.

Cedar Woods will abide by all relevant current and future statutory requirements. 22.1.2 Environmental Policy
Environmentally Sustainable Development pr

following principles are the central Green Estates and Buildings 
• the preservation and enhancement of natural ecosystems

• proponent of ‘Greensmart’ principles 

• intelligent water use and solar or

• comprehensive Design Standards applied to each estate facilitating 

Development best practice

• energy efficiency – 6 star apartments and townhouses

• provision of landscaping p

types. Urban Water Management 
• water sensitive design features 

which treat and reuse stormwater

• rainwater tanks are encouraged through design standards and in some projects actually supplied 

and installed by Cedar Woods

• use of recycled water for public areas.
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Summary of likely environmental measures and controlsEnvironmental management framework 
In addition to implementing the requirements of specific environmental conditions set by the EPA if the 

Proposal is approved the Proponent will minimise environmental impacts through: 

maintaining an Environmental Management System (EMS) 

EMP for the Proposal (Appendix 1) 

regularly reviewing the performance of the EMS, EMP and developing environmental 

improvement plans for priorities identified in the reviews 

continually updating construction (including ASS and dewatering) management plans and 

training staff and contractors in environmental requirements and considerations of their work

ensuring that stakeholder views are sought, respected and considered 

regularly reporting to stakeholders on performance. 

Cedar Woods will abide by all relevant current and future statutory requirements.  Environmental Policy 
Environmentally Sustainable Development principles are key drivers for Cedar Woods projects

the central objectives for Cedar Woods projects: 

the preservation and enhancement of natural ecosystems 

proponent of ‘Greensmart’ principles  

intelligent water use and solar orientation of lots, facilitation of passive solar design

comprehensive Design Standards applied to each estate facilitating Environmentally Sustainable 

best practice 

6 star apartments and townhouses 

provision of landscaping packages which contain a water wise selection of plants and grass 

water sensitive design features – bio filtration systems incorporated into estate water features 

stormwater throughout the development 

water tanks are encouraged through design standards and in some projects actually supplied 

and installed by Cedar Woods 

use of recycled water for public areas. 
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nmental measures and controls 

In addition to implementing the requirements of specific environmental conditions set by the EPA if the 

regularly reviewing the performance of the EMS, EMP and developing environmental 

continually updating construction (including ASS and dewatering) management plans and 

training staff and contractors in environmental requirements and considerations of their work 

edar Woods projects.   The 

ientation of lots, facilitation of passive solar design 

Environmentally Sustainable 

ackages which contain a water wise selection of plants and grass 

bio filtration systems incorporated into estate water features 

water tanks are encouraged through design standards and in some projects actually supplied 
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Urban Renewal, Waste & Heritage Preservation
• adoption of stringent waste minimisation plans 

viable materials within the development and mandate the sustainable disposal of all disused 

materials 

• minimisation of development impact upon surrounding community

• utilisation of comprehensive urban renewal s

• preservation and restoration of pre

• implementation of site remediation and decontamination programs

• adding value to the existing communities

strategy. 

Cedar Woods’ Environment Policy emphasises the commitment to protecting the natural environment.

The Proposal’s environmental intent is to:

• create a development that respects the marine 

• improve long-term viability of seagrass in Cockburn Sound

• improve management of both the surrounding land and marine environments

• include a commitment to more than offset any environmental impact to the land. 22.1.3 Environmental Management System (EMS)
Cedar Woods is proactively working to ensure that the environmental impact from their activities is minimal 

and that they meet or exceed their approval obligations.  Activities are supported by their 

cover environmental approvals, environmental management plans, incident management systems, internal 

audits and awareness and training programs. 22.1.4 Environmental Management Program (EMP)
The proposed management of the key issues associated with the Proposal has been documente

EMP (Appendix 1) to be implemented to manage specific environmental aspects of the Proposal.  

Implementation of the Proposal in accordance with the EMP will ensure that the Proposal meets all 

respective environmental obligations including internal objectives, legislation, regulations and conditions of 

approval relating to operation of the Proposal.  

The EMP is comprised of management sub

targets for each environmental factor, the management measures to be applied to avoid and minimise the 

environmental impact of the Proposal, monitoring measures to measure the performance of management 

against the targets and contingency measures to mitigate unavoidable or accid

plans are as follows: 

• groundwater management plan

• surface water management plan

• dredge spoil management plan

• terrestrial biodiversity and habitat management plan

• marine biodiversity and habitat management plan

• graceful sun-moth manag

• dust management plan 

• noise and vibration management plan

• fire management plan 

• cultural heritage management plan

• hydrocarbon management plan
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Urban Renewal, Waste & Heritage Preservation 
adoption of stringent waste minimisation plans for all projects which incorporate the reuse of 

viable materials within the development and mandate the sustainable disposal of all disused 

minimisation of development impact upon surrounding community 

utilisation of comprehensive urban renewal strategies for disused or under-utilised urban sites 

preservation and restoration of pre-existing heritage features influenced by ethnographic findings

implementation of site remediation and decontamination programs 

adding value to the existing communities by enlivening tired streetscapes as part of project design 

Cedar Woods’ Environment Policy emphasises the commitment to protecting the natural environment.

environmental intent is to: 

create a development that respects the marine and land environment of the area

term viability of seagrass in Cockburn Sound 

improve management of both the surrounding land and marine environments 

include a commitment to more than offset any environmental impact to the land. Management System (EMS) 
Cedar Woods is proactively working to ensure that the environmental impact from their activities is minimal 

and that they meet or exceed their approval obligations.  Activities are supported by their 

l approvals, environmental management plans, incident management systems, internal 

audits and awareness and training programs.  Environmental Management Program (EMP) 
The proposed management of the key issues associated with the Proposal has been documente

) to be implemented to manage specific environmental aspects of the Proposal.  

Implementation of the Proposal in accordance with the EMP will ensure that the Proposal meets all 

gations including internal objectives, legislation, regulations and conditions of 

approval relating to operation of the Proposal.   

The EMP is comprised of management sub-plans that describe the specific environmental objectives and 

nmental factor, the management measures to be applied to avoid and minimise the 

environmental impact of the Proposal, monitoring measures to measure the performance of management 

against the targets and contingency measures to mitigate unavoidable or accidental impact.  The sub

groundwater management plan 

surface water management plan 

dredge spoil management plan 

terrestrial biodiversity and habitat management plan 

marine biodiversity and habitat management plan 

oth management plan 

 

noise and vibration management plan 

cultural heritage management plan 

hydrocarbon management plan 

Marina Based Tourist Precinct  
for all projects which incorporate the reuse of 

viable materials within the development and mandate the sustainable disposal of all disused 

utilised urban sites  

existing heritage features influenced by ethnographic findings 

by enlivening tired streetscapes as part of project design 

Cedar Woods’ Environment Policy emphasises the commitment to protecting the natural environment. 

and land environment of the area 

 

include a commitment to more than offset any environmental impact to the land.  

Cedar Woods is proactively working to ensure that the environmental impact from their activities is minimal 

and that they meet or exceed their approval obligations.  Activities are supported by their EMS’s, which 

l approvals, environmental management plans, incident management systems, internal 

The proposed management of the key issues associated with the Proposal has been documented in the 

) to be implemented to manage specific environmental aspects of the Proposal.  

Implementation of the Proposal in accordance with the EMP will ensure that the Proposal meets all 

gations including internal objectives, legislation, regulations and conditions of 

plans that describe the specific environmental objectives and 

nmental factor, the management measures to be applied to avoid and minimise the 

environmental impact of the Proposal, monitoring measures to measure the performance of management 

ental impact.  The sub-



 

CED10088.01 Mangles Bay PER Rev 1  9-Feb-12  

• waste management plan

• contaminated sites and 

• public access and beach management plan

• rehabilitation management plan

• community issues management plan

• visual amenity management plan

• road traffic management plan

The EMP will be regularly will be regularly reviewed and revised as appropriate.  

The EMP in Appendix 1 primarily focuses on the c

regularly reviewed and revised as appropriate.  An Operational Environmental Management Plan (OEMP) 

for the Proposal will be developed during the construction phase. 22.2 Summary of potential impacts, propoenvironmental outcomes
Table 76 provides a summary of the potential impacts, proposed management commitments and 

environmental outcomes for each of the environmental factors assessed.
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waste management plan 

contaminated sites and ASS management plan 

public access and beach management plan 

rehabilitation management plan 

community issues management plan 

visual amenity management plan 

road traffic management plan. 

The EMP will be regularly will be regularly reviewed and revised as appropriate.   

The EMP in Appendix 1 primarily focuses on the construction aspects of the Proposal.  The EMP will be 

regularly reviewed and revised as appropriate.  An Operational Environmental Management Plan (OEMP) 

for the Proposal will be developed during the construction phase.  Summary of potential impacts, proposed management commitments and environmental outcomes 
provides a summary of the potential impacts, proposed management commitments and 

environmental outcomes for each of the environmental factors assessed. 

Marina Based Tourist Precinct  

onstruction aspects of the Proposal.  The EMP will be 

regularly reviewed and revised as appropriate.  An Operational Environmental Management Plan (OEMP) sed management commitments and 
provides a summary of the potential impacts, proposed management commitments and 
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Table 76  Summary of impacts and proposed management commitments

Management objectives Relevant standards and guidance documents

Groundwater 

To maintain the quantity of 
water so that existing and 
potential environmental values, 
including ecosystem 
maintenance, are protected. 

 

To ensure that emissions do 
not adversely affect 
environmental values or the 
health, welfare or amenity of 
people and land uses by 
meeting statutory requirements 
and acceptable standards. 

• National Water Quality Management 
Strategy (ANZECC/ARMCANZ 2000)

• Guidelines for Groundwater Protection in 
Australia (ANZECC/ARMCANZ 1995)

• Guidelines on national water quality 
management 
Resource Management Ministerial Council 
(NRMMC)

• Rights in Water and Irrigation Act 1914

• Rockingham 
Management Plan (DoW 2008)

• State Water Quality Management Strategy 
2001 

• State Water Strategy 2003

• Stormwater
2004-2007)

• Operational Policy 5.12 
reporting associated with a groundwater 
well licence

• Operational Policy 1.02 Water 
conservation/efficiency plans

Surface water 

To maintain the integrity, 
ecological functions and 
environmental values of 
wetlands. 

 

To maintain the quantity of 
water so that existing and 
potential environmental values, 
including ecosystem 
maintenance, are protected. 

 

To maintain biological diversity 
where that represents different 
plants, animals and micro-
organisms, the genes they 
contain and the ecosystems 
they form, at the levels of 
genetic diversity, species 
diversity and ecosystem 
diversity. 

 

• National Principles for the Provision of 
Water for Ecosystems 
(ANZECC/ARMCANZ 1996)

• National Water Quality Management
Strategy (ANZECC/ARMCANZ 2000)

• State Water Quality Management Strategy 
2001 (Waters and Rivers Commission 
2001) 

• State Water Strategy 2003

• Stormwater Management Manual (DoW 
2004-2007)

• Wetlands Conservation Policy for Western 
Australia 1997

• Environmental Pr
Preliminary Position Statement 
Statement No. 4 (EPA 2004e)

• Environmental Protection (Swan Coastal 
Plain Lakes) (EPA 1992)

• Guideline for the Determination of Wetland 
Buffering Requirements (WAPC 2005b).

 

  

Summary of impacts and proposed management commitments 

Relevant standards and guidance documents Existing environment

National Water Quality Management 
Strategy (ANZECC/ARMCANZ 2000) 

Guidelines for Groundwater Protection in 
Australia (ANZECC/ARMCANZ 1995) 

Guidelines on national water quality 
management - released by the Natural 
Resource Management Ministerial Council 
(NRMMC) 

Rights in Water and Irrigation Act 1914 

Rockingham – Stakehill Groundwater 
Management Plan (DoW 2008) 

State Water Quality Management Strategy 
 

State Water Strategy 2003 

Stormwater Management Manual (DoW 
2007) 

Operational Policy 5.12 – Hydrogeological 
reporting associated with a groundwater 
well licence 

Operational Policy 1.02 Water 
conservation/efficiency plans 

The key environmental value of groundwater in 
the area is in maintaining groundwater levels in 
Lake Richmond over the winter months.

Groundwater in the area is used for irrigation of 
public open space and gardens.  

The superficial lithology in the Proposal area 
consists of two main superficial geological units 
(1) the Safety Bay Sand; and (2) the Tamala 
Limestone. 

The hydraulic conductivity (K) of the Safety Bay 
Sands is relatively high, with estimates ranging 
between 5 and 174 m/day (MWH 2011b).

The hydraulic conductivity (K) of the Tamala 
Limestone is very high because
nature, with estimates ranging between 100 and 
3,000 m/day (MWH 2011b).

Groundwater flow in the superficial aquifer in the 
Rockingham area is generally in a westerly 
direction, towards the Indian Ocean (Department 
of Environment 2004).

National Principles for the Provision of 
Water for Ecosystems 
(ANZECC/ARMCANZ 1996) 

National Water Quality Management 
Strategy (ANZECC/ARMCANZ 2000) 

State Water Quality Management Strategy 
(Waters and Rivers Commission 
 

State Water Strategy 2003 

Stormwater Management Manual (DoW 
2007) 

Wetlands Conservation Policy for Western 
Australia 1997 

Environmental Protection of Wetlands 
Preliminary Position Statement - Position 
Statement No. 4 (EPA 2004e) 

Environmental Protection (Swan Coastal 
Plain Lakes) (EPA 1992) 

Guideline for the Determination of Wetland 
Buffering Requirements (WAPC 2005b). 

The soils of the Propo
are Safety Bay Sands, which are known for their 
high permeability (Gozzard 1983).  

Runoff is unlikely to occur, except perhaps 
during extreme events such as the 1 in 100 year 
rainfall event.  Runoff from the Proposal area is 
not expected to enter Lake Richmond.

Lake Richmond is a perennial, freshwater lake 
with an area of approximately 40 ha and a depth 
of approximately 14 

The Lake Richmond Outlet Drain runs through 
the site, close to the southern and western 
boundaries of the Proposal area.

Lake Richmond is a groundwater throughflow 
lake receiving groundwater from south and 
discharging water to the north towards Cockburn 
Sound (CALM 2003b).

Water levels in the lake
between approximately 0.2 and 1.2
water levels generally peaking in spring and 
being lowest in summer/autumn, prior to the 
commencement of winter rainfall.

Water quality in the lake is fresh, with values of 
between 400 mg/L and 1400 mg/L total 
dissolved salts (TDS) being record
2011a). 
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Existing environment Potential impacts 

The key environmental value of groundwater in 
aining groundwater levels in 

Lake Richmond over the winter months. 

Groundwater in the area is used for irrigation of 
public open space and gardens.   

The superficial lithology in the Proposal area 
consists of two main superficial geological units 

afety Bay Sand; and (2) the Tamala 

The hydraulic conductivity (K) of the Safety Bay 
Sands is relatively high, with estimates ranging 

m/day (MWH 2011b). 

The hydraulic conductivity (K) of the Tamala 
Limestone is very high because of its’ porous 
nature, with estimates ranging between 100 and 

m/day (MWH 2011b). 

Groundwater flow in the superficial aquifer in the 
Rockingham area is generally in a westerly 
direction, towards the Indian Ocean (Department 
of Environment 2004). 

Changes to groundwater levels due to 
the presence of the marina allowing 
more interaction between local 
groundwater and the sea, resulting in:

• lowering of water levels in nearby 
private garden bores  

• exposure of acid sulfate soils if they 
exist within the land development 
area. 

Saltwater intrusion caused by the inland 
movement of the saltwater-groundwater 
(fresh) interface due to the inland 
marina that may result in: 

• increasing salinity in local bores

• salt entering the root zone of 
potentially salt sensitive na
species. 

The soils of the Proposal area and surrounds 
are Safety Bay Sands, which are known for their 
high permeability (Gozzard 1983).   

Runoff is unlikely to occur, except perhaps 
during extreme events such as the 1 in 100 year 
rainfall event.  Runoff from the Proposal area is 

ected to enter Lake Richmond. 

Lake Richmond is a perennial, freshwater lake 
with an area of approximately 40 ha and a depth 

 m (MWH 2011a). 

The Lake Richmond Outlet Drain runs through 
the site, close to the southern and western 

s of the Proposal area. 

Lake Richmond is a groundwater throughflow 
lake receiving groundwater from south and 
discharging water to the north towards Cockburn 
Sound (CALM 2003b). 

lake vary seasonally from 
between approximately 0.2 and 1.2 mAHD, with 
water levels generally peaking in spring and 
being lowest in summer/autumn, prior to the 
commencement of winter rainfall. 

Water quality in the lake is fresh, with values of 
between 400 mg/L and 1400 mg/L total 
dissolved salts (TDS) being recorded (MWH 

Construction and operation of the 
marina waterbody will lower regional 
groundwater levels which may lead to:

• lowering of water levels in Lake 
Richmond  

• exposure of acid sulfate soils if they 
exist around Lake Richmond

• saltwater intrusion caused by the 
inland movement of the saltwater
groundwater (fresh) interface due to 
the inland marina. 

Increased population as a result of 
development may increase indirect 
impacts on Lake Richmond through 
uncontrolled access, rubbish and 
domestic pets. 

 

  
Management strategies/proponent commitments

ges to groundwater levels due to 
the presence of the marina allowing 
more interaction between local 
groundwater and the sea, resulting in: 

lowering of water levels in nearby 

exposure of acid sulfate soils if they 
development 

Saltwater intrusion caused by the inland 
groundwater 

(fresh) interface due to the inland 

increasing salinity in local bores 

salt entering the root zone of 
potentially salt sensitive native 

Use of a wet construction method involving the use of excavators and 
dredges to construct the marina with the use of no to very little 
dewatering to minimise groundwater drawdown. Limited dewatering 
may be required for the relocation of the SDOOL and construction of 
services such as sewer. This will be below the threshold for a 
dewatering licence. 

Design modifications to reduce impacts to groundwater include 
reducing the length of the south eastern arm of the marina and 
reduction in depth of canals. The Proponent will develop a 
Groundwater Quality Management Plan to address potential changes 
in salinity on groundwater users, including measures to inform 
householders, investigating potential changes in locations for council 
irrigation bores and measures to mitigate impacts to affected 
households.  This will be supported by a groundwater salinity 
monitoring program. 

A Local Water Management Strategy will be prepared to accompany 
the Local Structure Plan and will outline management measures for 
groundwater quality and quantity, and potable and non
supplies (which would be initiated should these criteria be breached).

Establishment of a contingency plan where domestic groundwater 
bore supply and quality is diminished.  

A Local Water Management Strategy will be prepared to accompany 
the Local Structure Plan and outline management measures for 
groundwater quality and quantity, and potable and non
supplies  

Using the construction methods advised by the Water Corporation, the 
construction of the SDOOL without the marina present resulted in a 
decrease in water levels at Lake Richmond of 0.24 m.  With the 
marina being constructed at the same time, the decrease was 0.25 m.  
The cumulative impact of the two proposals on Lake Richmon
predominantly due to the construction of the SDOOL.

Construction and operation of the 
marina waterbody will lower regional 
groundwater levels which may lead to: 

lowering of water levels in Lake 

exposure of acid sulfate soils if they 
exist around Lake Richmond 

aused by the 
inland movement of the saltwater-
groundwater (fresh) interface due to 

as a result of 
development may increase indirect 
impacts on Lake Richmond through 
uncontrolled access, rubbish and 

Minimising the amount of dewatering associated with the Proposal 
through adopting a wet construction method. 

Undertaking rehabilitation of areas not to be cleared within the 
Proposal area and within the Proposed Service Corridor. 

Installing best Management Practices that treat stormwater prior to 
infiltration or discharge in line with the Stormwater Management 
Manual (DoW 2004-2007). 

A Local Water Management Strategy will be submitted with the Local 
Structure Plan for the development outlining the details of
measures to be undertaken to manage stormwater water quality and 
quantity in the development. 

Possible raising of the weir wall on the Lake Richmond Outlet Drain to 
decrease the amount of water leaving the lake as surface water each 
year.  This measure will be considered in consultation with the City of 
Rockingham, Water Corporation, DEC, DOW and 
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Management strategies/proponent commitments Predicted outcomes 

Use of a wet construction method involving the use of excavators and 
dredges to construct the marina with the use of no to very little 
dewatering to minimise groundwater drawdown. Limited dewatering 

DOOL and construction of 
services such as sewer. This will be below the threshold for a 

Design modifications to reduce impacts to groundwater include 
eastern arm of the marina and 

roponent will develop a 
Groundwater Quality Management Plan to address potential changes 
in salinity on groundwater users, including measures to inform 
householders, investigating potential changes in locations for council 

measures to mitigate impacts to affected 
households.  This will be supported by a groundwater salinity 

A Local Water Management Strategy will be prepared to accompany 
the Local Structure Plan and will outline management measures for 

undwater quality and quantity, and potable and non-potable water 
initiated should these criteria be breached). 

Establishment of a contingency plan where domestic groundwater 

agement Strategy will be prepared to accompany 
the Local Structure Plan and outline management measures for 
groundwater quality and quantity, and potable and non-potable water 

Using the construction methods advised by the Water Corporation, the 
onstruction of the SDOOL without the marina present resulted in a 

decrease in water levels at Lake Richmond of 0.24 m.  With the 
marina being constructed at the same time, the decrease was 0.25 m.  
The cumulative impact of the two proposals on Lake Richmond is 
predominantly due to the construction of the SDOOL. 

After mitigation measures as described, the 
proposal is expected to be able to:

• result in a minimal reduction in groundwater 
levels at Lake Richmond of 0.032 m during 
construction and 0.038 m during 

• ensure no impact to groundwater quality at 
Lake Richmond during construction or 
operation 

• manage the limited impacts to bore users in 
the Rotary Park area through the 
implementation of mitigation measures in line 
with the proposed Groundwater Qua
Management Plan 

These impacts are considered to be acceptable 
as the key environmental values for groundwater 
surrounding the Proposal will not be significantly 
affected. 

 

nimising the amount of dewatering associated with the Proposal 

Undertaking rehabilitation of areas not to be cleared within the 
Proposal area and within the Proposed Service Corridor.  

Practices that treat stormwater prior to 
infiltration or discharge in line with the Stormwater Management 

A Local Water Management Strategy will be submitted with the Local 
Structure Plan for the development outlining the details of the 
measures to be undertaken to manage stormwater water quality and 

Possible raising of the weir wall on the Lake Richmond Outlet Drain to 
decrease the amount of water leaving the lake as surface water each 

e will be considered in consultation with the City of 
Rockingham, Water Corporation, DEC, DOW and DSEWPaC. 

The Proposal is likely to result in a decrease of 
water levels in Lake Richmond of 0.032m during 
construction and 0.038m during operation.  This 
is not considered to significantly impact the lake 
ecology. 

The change in the location of the 
interface within the groundwater will not impact 
upon Lake Richmond during dewatering or 
following construction of the Proposal. 

The moving of the Lake Richmond Outlet Drain 
will not impact water levels in the 

Stormwater from the proposal will not directly 
enter the lake and hence there will be no change 
in surface water quantities or quality entering the 
lake.  

The increased population within the Lak
Richmond area is not expected to significantly 
impact the lake.  

The Proposal is not expected to significantly 
impact upon the TECs present at Lake 
Richmond. 

As the 50 m buffer will generally be retained 
intact and rehabilitation will occur, the impact o
the Proposal upon the integrity of the buffer of 
Lake Richmond is considered to be minimal.

The Proposal will not impact upon lake water 
quality, and hence will not result in an increase in 
the frequency of algal blooms in the 

The Proposal is not expected to have an impact 
on the function and ecology of Lake Richmond. 

a Based Tourist Precinct  
After mitigation measures as described, the 
proposal is expected to be able to: 

result in a minimal reduction in groundwater 
levels at Lake Richmond of 0.032 m during 
construction and 0.038 m during operation 

ensure no impact to groundwater quality at 
Lake Richmond during construction or 

manage the limited impacts to bore users in 
the Rotary Park area through the 
implementation of mitigation measures in line 
with the proposed Groundwater Quality 

These impacts are considered to be acceptable 
as the key environmental values for groundwater 
surrounding the Proposal will not be significantly 

The Proposal is likely to result in a decrease of 
water levels in Lake Richmond of 0.032m during 
construction and 0.038m during operation.  This 

ot considered to significantly impact the lake 

saltwater 
interface within the groundwater will not impact 
upon Lake Richmond during dewatering or 
following construction of the Proposal.  

hmond Outlet Drain 
will not impact water levels in the lake.  

Stormwater from the proposal will not directly 
and hence there will be no change 

in surface water quantities or quality entering the 

The increased population within the Lake 
Richmond area is not expected to significantly 

The Proposal is not expected to significantly 
impact upon the TECs present at Lake 

As the 50 m buffer will generally be retained 
intact and rehabilitation will occur, the impact of 
the Proposal upon the integrity of the buffer of 
Lake Richmond is considered to be minimal. 

The Proposal will not impact upon lake water 
quality, and hence will not result in an increase in 
the frequency of algal blooms in the lake. 

xpected to have an impact 
on the function and ecology of Lake Richmond.  
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Terrestrial flora and vegetation 

To maintain the abundance, 
species diversity, geographic 
distribution and productivity of 
flora and fauna at species and 
ecosystems levels through the 
avoidance or management of 
adverse impacts and 
improvements in knowledge. 

• EPA Position Statement No.

• EPA Position Statement No.

• EPA Guidance Statement No.
2008a

• EPA Guidance Statement No.
2004b)

• EPA Guidance S
2006a)

• Wildlife Conservation Act 1950 (WA) (WC 
Act) 

• Environmental Protection Act 1986 (EP Act)

• Conservation and Land Management Act 
1984 (WA)

• Bush Forever Policies, Principles and 
Processes

• State Planning Policy 2.8 Bushland Policy 
for the Perth Metropolitan Region (WAPC 
2005a)

• Environment Protection and Biodiversity 
Conservation Act 1999 (Australian 
Government) (EPBC Act)

Terrestrial fauna 

To maintain the abundance, 
diversity geographic 
distribution and productivity of 
fauna at species and 
ecosystem levels through the 
avoidance or management of 
adverse impacts and 
improvement of knowledge. 

 

To maintain biological diversity 
that represents the different 
plants, animals and 
microorganisms, the genes 
they contain and the 
ecosystems they form, at the 
levels of genetic diversity, 
species diversity and 
ecosystem diversity. 

• Wildlife Conservation Act 1950 (WA) (WC 
Act) 

• Conservation and Land Management Act 
1984 

• Environment Protection and Biodiversity 
Conservation Act 1999 (Australian
Government) (EPBC Act)

• EPA Position Statement No.

• EPA Guidance Statement No.
2004c)

• EPA Guidance Statement No.
2009a)

 

  

EPA Position Statement No. 2 (EPA 2000a) 

EPA Position Statement No. 3 (EPA 2002) 

EPA Guidance Statement No. 33 (EPA 
a) 

EPA Guidance Statement No. 51 (EPA 
2004b) 

EPA Guidance Statement No. 10 (EPA 
2006a) 

Wildlife Conservation Act 1950 (WA) (WC 

Environmental Protection Act 1986 (EP Act) 

Conservation and Land Management Act 
1984 (WA) 

Bush Forever Policies, Principles and 
Processes 

State Planning Policy 2.8 Bushland Policy 
the Perth Metropolitan Region (WAPC 

2005a) 

Environment Protection and Biodiversity 
Conservation Act 1999 (Australian 
Government) (EPBC Act) 

Bennett (2005) recorded and described 25 
different vegetation units as occurring in the 
Proposal area.  Keating & T
recorded 16 vegetation units, one of which was 
not recorded by Bennett (2005).

Eight Floristic Community Types (FCTs) have 
been identified as occurring
and Bennett 2005) and were mapped by ENV 
(2010). 

One TEC is located withi
and is in ‘good’ to ‘degraded’ condition.  Two 
PECs occur within the Proposal area.

Much of the Proposal area is located within the 
Bush Forever Site 355.  
is 174.5 ha in area of which approximately 
107.1 ha is vegetated.

A total of 54 vascular plant families, 112 genera 
and 132 taxa, of which 67 are endemic and 65 
are weeds, were recorded by Bennett (2005) 
and/or ENV (2010). 

Four DRF and 15 Priority Flora species were 
identified from the DEC database as potentially
occurring in the Cape Peron area (ENV 2010); 
however no Declared Rare Flora (DRF) or 
Priority Flora species were recorded during the 
Bennett (2005) or ENV (2010) survey.

Wildlife Conservation Act 1950 (WA) (WC 

Conservation and Land Management Act 
 

Environment Protection and Biodiversity 
Conservation Act 1999 (Australian 
Government) (EPBC Act) 

EPA Position Statement No. 3 (EPA 2002) 

EPA Guidance Statement No. 56 (EPA 
2004c) 

EPA Guidance Statement No. 20 (EPA 
2009a) 

Bamford (2005) identified 187
species that either may potentially occur or have 
previously been recorded in the surveyed area.  

Surveys within and in the vicinity of the Proposal 
area recorded 17% of the native mammals, 52% 
of the birds, 45% of the reptiles and 71% of the 
amphibians potentially occurring.

Six species of migratory birds were found in 
survey area, but no other conservation listed 
species (ENV 2011a).  

One reptile of conservation significance has 
been recorded in the Proposal Area (ENV 
2011a).  Two other reptiles of conservation 
significance may occur within the Proposal area.

No Priority or EPBC listed mammals and
amphibians are recorded as occurring in the 
Proposal area (ENV 2011a).  

No conservation significant scorpions, millipedes 
or land snails were found in the Proposal Area.

Four terrestrial fauna habitats were identified 
within the Survey Area:

• shoreline habitat

• coastal heath habitat

• woodland habitat 

• wetland habitat (ENV 2011a).
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Bennett (2005) recorded and described 25 
different vegetation units as occurring in the 
Proposal area.  Keating & Trudgen (1986) 
recorded 16 vegetation units, one of which was 
not recorded by Bennett (2005). 

Eight Floristic Community Types (FCTs) have 
been identified as occurring onsite (ENV 2010 
and Bennett 2005) and were mapped by ENV 

One TEC is located within the Proposal area 
and is in ‘good’ to ‘degraded’ condition.  Two 
PECs occur within the Proposal area. 

Much of the Proposal area is located within the 
Bush Forever Site 355.  Bush Forever Site 355 

ha in area of which approximately 
etated. 

A total of 54 vascular plant families, 112 genera 
and 132 taxa, of which 67 are endemic and 65 
are weeds, were recorded by Bennett (2005) 

 

Four DRF and 15 Priority Flora species were 
identified from the DEC database as potentially 
occurring in the Cape Peron area (ENV 2010); 
however no Declared Rare Flora (DRF) or 
Priority Flora species were recorded during the 
Bennett (2005) or ENV (2010) survey. 

• clearing of vegetation for the 
development will directly reduce the 
extent of vegetation communities 
with minimal disturbance expected 
to occur to threatened ecological 
communities (TECs)  

• creation of new saltwater interface 
as a result of the land based marina 
may affect saltwater/freshwater 
interface dependent vegetation

• increased population as a result of 
development may increase indirect 
impacts on vegetation through 
uncontrolled access, rubbish and 
domestic pets 

• vehicle movements and earthworks 
have the potential to introduce and 
spread weed species 

• fragmentation of Bush Forever site 
355 as a result of clearing for the 
development 

• dust generation due to earthworks 
and vehicle movements has the 
potential to smother vegetation

• potential edge effects to 
surrounding vegetation from 
clearing and construction activities.

Bamford (2005) identified 187 non-marine 
species that either may potentially occur or have 

ecorded in the surveyed area.   

Surveys within and in the vicinity of the Proposal 
area recorded 17% of the native mammals, 52% 
of the birds, 45% of the reptiles and 71% of the 
amphibians potentially occurring. 

Six species of migratory birds were found in the 
survey area, but no other conservation listed 
species (ENV 2011a).   

One reptile of conservation significance has 
been recorded in the Proposal Area (ENV 
2011a).  Two other reptiles of conservation 
significance may occur within the Proposal area. 

iority or EPBC listed mammals and 
amphibians are recorded as occurring in the 
Proposal area (ENV 2011a).   

No conservation significant scorpions, millipedes 
or land snails were found in the Proposal Area. 

Four terrestrial fauna habitats were identified 
hin the Survey Area: 

shoreline habitat 

coastal heath habitat 

woodland habitat  

wetland habitat (ENV 2011a). 

• clearing of vegetation for the 
Proposal will directly disturb fauna 
habitat, create fragmentation of 
fauna linkages and may result in 
the loss of individual terrestrial 
fauna 

• vehicle movements and 
construction activities in the 
Proposal area may result in the loss 
or disturbance of individual 
terrestrial fauna  

• predation on terrestrial fauna 
species from introduced domestic 
pets from the land developm

• indirect impacts from increase in 
population degrading habitat quality 
over time thereby reducing habitat 
quality for terrestrial fauna

• indirect impacts from increase in 
saltwater interface as a result of the 
land based marina impacting 
groundwater-dependent vegetation.

 

  
clearing of vegetation for the 
development will directly reduce the 

ion communities 
with minimal disturbance expected 
to occur to threatened ecological 

creation of new saltwater interface 
as a result of the land based marina 
may affect saltwater/freshwater 
interface dependent vegetation 

tion as a result of 
development may increase indirect 
impacts on vegetation through 
uncontrolled access, rubbish and 

vehicle movements and earthworks 
have the potential to introduce and 

fragmentation of Bush Forever site 
55 as a result of clearing for the 

dust generation due to earthworks 
and vehicle movements has the 
potential to smother vegetation 

surrounding vegetation from 
clearing and construction activities. 

Clearing of vegetation will be minimised as far as practicable to allow 
construction and operation to be undertaken in a safe manner.

Management strategies include a ground disturbance authorisation 
procedure, clear demarcation of areas approved for clearing and 
environmental awareness training to ensure all employees are aware 
of the requirement to minimise ground disturbance.

Implementation of a rehabilitation Program for the remnant vegetation 
of Cape Peron within the Bush Forever Protection Area including:

• weed control program  

• planting and/or seeding disturbed areas with local provenance 
species where appropriate 

• consolidating and formalising walking tracks 

• fencing where required to protect vegetation

• stabilisation of disturbed dune areas 

• establish a monitoring program to evaluate rehabilitation.

Development of an offsets and rehabilitation package in consultation 
with DEC, OEPA, DoP and the City of Rockingham, to offset the 
vegetation loss and area excised from the RLRP
Site 355. 

The potential for the introduction of weeds will be managed through 
vehicle hygiene procedures for earth-moving equipment during the 
pre-construction and construction phases.  Ongoing weed 
management will be undertaken through regular weed spraying 
programs. 

Dust will be managed through the use of water trucks or other dust 
suppression methods. 

clearing of vegetation for the 
Proposal will directly disturb fauna 
habitat, create fragmentation of 
fauna linkages and may result in 

dividual terrestrial 

construction activities in the 
Proposal area may result in the loss 
or disturbance of individual 

predation on terrestrial fauna 
species from introduced domestic 
pets from the land development 

indirect impacts from increase in 
degrading habitat quality 

over time thereby reducing habitat 
quality for terrestrial fauna 

indirect impacts from increase in 
saltwater interface as a result of the 
land based marina impacting 

vegetation. 

Management measures to minimise the impact of construction and 
operation  of the Proposal on fauna  include: 

• not undertaking clearing outside authorised areas 

• relocating mammals, reptiles and amphibians prior to clearing 
where practicable 

• conducting clearing in stages to allow for the movement of any 
remaining fauna 

• limiting noise and vibration that may disturb fauna during 
construction 

• restricting the time and length excavated trenches are 
opened/exposed 

• preventing vehicle access outside authorised areas during 
construction, and limiting vehicle speeds inside the construction 
area 

• providing suitable areas as conservation offsets

• rehabilitating habitat areas in the vicinity of the Proposal area.
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n will be minimised as far as practicable to allow 

construction and operation to be undertaken in a safe manner. 

Management strategies include a ground disturbance authorisation 
procedure, clear demarcation of areas approved for clearing and 

awareness training to ensure all employees are aware 
of the requirement to minimise ground disturbance. 

Implementation of a rehabilitation Program for the remnant vegetation 
of Cape Peron within the Bush Forever Protection Area including: 

planting and/or seeding disturbed areas with local provenance 

consolidating and formalising walking tracks  

fencing where required to protect vegetation 

evaluate rehabilitation. 

Development of an offsets and rehabilitation package in consultation 
and the City of Rockingham, to offset the 

RLRP and Bush Forever 

oduction of weeds will be managed through 
moving equipment during the 

construction and construction phases.  Ongoing weed 
management will be undertaken through regular weed spraying 

rough the use of water trucks or other dust 

Development will result in the clearing of up to 
40 ha of remnant vegetation which has 
assessed as being of varying condition

FCT 30a near the corner of Memorial Drive and 

Safety Bay Road is 4.63 ha in area and is a an 

example of a TEC.  The Proposal will clear 1.93 

ha of TEC FCT 30a.  It is proposed to retain and 

consolidate TEC FCT 30a into a more 

sustainable shape of a remnant of approximately 

3.95 ha, where the boundary to area ratio

improved when compared to the current 

configuration of the remnant.  This will comprise 

the retention of 1.12 ha of Very Good condition 

vegetation, rehabilitation of 1.61 ha that currently 

does not support FCT 30a and 1.22 ha of FCT 

30a that has been identified as being in Good 

Degraded condition. 

The consolidation of the area of FCT 30a will 
provide an area slightly less than the 
mapped extent and an area of the occurrence 
which has a better area to boundary ratio. 
Confidence in the ability of the rehabilitation to 
improve the values of the remnant TEC 
occurrence is provided by the fact that the current 
occurrence of the TEC appears to 
area of recolonisation / rehabilitation.

The Proposal will not result in any vegetation 
complexes being cleared to less than 10% of the 
original extent.   

Approximately 48% of the pre-European extent 
Quindalup Vegetation Complex remains in the 
Metropolitan area.  

No DRF or Priority Flora will be affected by the 
Proposal. 

Changes in groundwater quality and levels are 
not anticipated to impact vegetation in the area

The development will provide offsets in 
accordance with EPA Position Statement No 9.

 

Management measures to minimise the impact of construction and 

not undertaking clearing outside authorised areas  

relocating mammals, reptiles and amphibians prior to clearing 

conducting clearing in stages to allow for the movement of any 

limiting noise and vibration that may disturb fauna during 

restricting the time and length excavated trenches are 

de authorised areas during 
construction, and limiting vehicle speeds inside the construction 

providing suitable areas as conservation offsets 

rehabilitating habitat areas in the vicinity of the Proposal area. 

The loss of 38.28 ha of habitat, of which
is coastal heathland, 0.01 ha is shoreline, and 
2.18 ha is woodland. 

The Proposal will result in a small reduction in 
potential Quenda habitat within the Proposal area 
due to clearing of coastal heathland.

Rehabilitation will increase the availabi
coastal heathland woodland, and improve the 
condition of existing habitat outside the Proposal 
area. 

The Proposal will result in a small impact to 
numbers of Perth Lined Skink, Jewelled Ctenotus 
and Carpet Python. 

The Proposal is considered unlikel
impact on short range endemic or subterranean 
fauna. 

The Proposal will result in the clearing of 32.6 ha 
of GSM habitat; however, the Proposal is unlikely 
to significantly impact upon GSM 
to the existing habitat fragmentation.

The Proposal is not expected to result in 
significant impact to migratory species as the 
Proposal area does not support important habitat 
for these species.  

The Proposal will result in a significant impact to 
the potential black cockatoo habitat
roosting habitat proposed to be cleared. 
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Development will result in the clearing of up to 

ha of remnant vegetation which has been 
assessed as being of varying condition. 

corner of Memorial Drive and 

ha in area and is a an 

The Proposal will clear 1.93 

ha of TEC FCT 30a.  It is proposed to retain and 

consolidate TEC FCT 30a into a more 

sustainable shape of a remnant of approximately 

3.95 ha, where the boundary to area ratio is 

improved when compared to the current 

configuration of the remnant.  This will comprise 

the retention of 1.12 ha of Very Good condition 

vegetation, rehabilitation of 1.61 ha that currently 

does not support FCT 30a and 1.22 ha of FCT 

dentified as being in Good – 

of the area of FCT 30a will 
slightly less than the current 

mapped extent and an area of the occurrence 
which has a better area to boundary ratio. 

f the rehabilitation to 
improve the values of the remnant TEC 

is provided by the fact that the current 
of the TEC appears to have been an 

rehabilitation. 

will not result in any vegetation 
s being cleared to less than 10% of the 

European extent 
Quindalup Vegetation Complex remains in the 

No DRF or Priority Flora will be affected by the 

y and levels are 
not anticipated to impact vegetation in the area 

The development will provide offsets in 
accordance with EPA Position Statement No 9. 

ha of habitat, of which 35.2 ha 
is coastal heathland, 0.01 ha is shoreline, and 

The Proposal will result in a small reduction in 
potential Quenda habitat within the Proposal area 
due to clearing of coastal heathland. 

Rehabilitation will increase the availability of 
coastal heathland woodland, and improve the 
condition of existing habitat outside the Proposal 

The Proposal will result in a small impact to 
numbers of Perth Lined Skink, Jewelled Ctenotus 

The Proposal is considered unlikely to have an 
impact on short range endemic or subterranean 

the clearing of 32.6 ha 
habitat; however, the Proposal is unlikely 

 population due 
to the existing habitat fragmentation. 

he Proposal is not expected to result in 
significant impact to migratory species as the 
Proposal area does not support important habitat 

The Proposal will result in a significant impact to 
the potential black cockatoo habitat, with 1 ha of 
roosting habitat proposed to be cleared.   
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Marine water quality 

To maintain the integrity, 
ecological functions and 
environmental values of the 
seabed and coast. 

 

To ensure that emissions do 
not adversely affect 
environmental values or the 
health, welfare and amenity of 
people and land use by 
meeting statutory requirements 
and acceptable standards. 

• State Environmental (Cockburn Sound) 
Policy 2005 (Cockburn Sound SEP) 
(Government of Western Australia

• Western Australian Planning Commission 
Policy Number DC1.8 (WAPC 1999).

• National Health and Medical Research 
Council Guidelines (NHMRC 2008).

• Contaminated Sites Act 2003 (CS Act).

• Department of Environment and 
Conservation Contaminated Sites 
Management Series (DEC 2010b).

• National Assessment Guidel
Dredging (
Australia 2009).

• SIMP Management Plan (DEC 2007).

 

  

State Environmental (Cockburn Sound) 
Policy 2005 (Cockburn Sound SEP) 
Government of Western Australia 2005b).  

Western Australian Planning Commission 
cy Number DC1.8 (WAPC 1999). 

National Health and Medical Research 
Council Guidelines (NHMRC 2008). 

Contaminated Sites Act 2003 (CS Act). 

Department of Environment and 
Conservation Contaminated Sites 
Management Series (DEC 2010b). 

National Assessment Guidelines for 
Dredging (NAGD; Commonwealth of 
Australia 2009). 

Management Plan (DEC 2007). 

Mangles Bay is sheltered by the Garden Island 
Causeway and Cape Peron, and is therefore 
relatively calm and poorly flushed by marine 
waters under most circumstances,
exposed to storms from the north (Strategen 
2006).   

Nutrient enrichment

Chlorophyll-a levels in 
Bay are generally higher than most other 
in Cockburn Sound, largely due to the reduction 
in flushing in Mangles Bay 
construction of the Garden Island Causeway.  
Baseline water quality surveys
chlorophyll-a levels in the shallows of Mangles 
Bay do not meet the 
EQG or EQS set under the Cockburn Sound 
SEP for high ecological 
for moderate ecological protection (the EQS is 
met).  

Nutrient inputs into Mangles Bay come mainly 
from groundwater discharge and stormwater 
drainage, largely in organic forms available for 
plant growth. 

Other contaminants

Studies for the Proposal have found low 
concentrations of metals in groundwater (MWH 
2011a).  Other contaminants sources include 
boat traffic and stormwater drainage (including 
faecal bacteria, metals, antifoulants, and fuels).  

Contaminant concentrations (metals, 
hydrocarbons, tributyltin) in sediments to be 
dredged for the Proposal access channel meet 
relevant guidelines (NAGD, and 
Sound EQG), as do Mangles Bay sediments 
adjacent to the channel.  
ammonia in sediment 
toxicity guideline of the NAGD
Sound EQG for high ecological protection. 
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Mangles Bay is sheltered by the Garden Island 
Causeway and Cape Peron, and is therefore 
relatively calm and poorly flushed by marine 
waters under most circumstances, but is 
exposed to storms from the north (Strategen 

Nutrient enrichment 

a levels in the shallows of Mangles 
Bay are generally higher than most other areas 

ound, largely due to the reduction 
in Mangles Bay caused by the 

construction of the Garden Island Causeway.  
quality surveys indicate 

in the shallows of Mangles 
the phytoplankton biomass 

or EQS set under the Cockburn Sound 
ecological protection, or the EQG 

for moderate ecological protection (the EQS is 

Nutrient inputs into Mangles Bay come mainly 
from groundwater discharge and stormwater 
drainage, largely in organic forms available for 

Other contaminants 

oposal have found low 
concentrations of metals in groundwater (MWH 
2011a).  Other contaminants sources include 
boat traffic and stormwater drainage (including 
faecal bacteria, metals, antifoulants, and fuels).   

Contaminant concentrations (metals, 
bons, tributyltin) in sediments to be 

dredged for the Proposal access channel meet 
relevant guidelines (NAGD, and Cockburn 

), as do Mangles Bay sediments 
adjacent to the channel.  Concentrations of 

sediment elutriates also meet the 
city guideline of the NAGD, and Cockburn 

Sound EQG for high ecological protection.  

• changes to marine water quality
(mainly turbidity) during 
construction may adversely affect 
marine ecology and function

• outflow of marina waters into 
Mangles Bay may result in changes 
in turbidity, nutrients, and/or 
contaminants, which in turn may 
adversely affect marine ecology 
and function 

• changes in flushing of Mangles Bay 
may affect marine ecology and 
function 

• operational aspects with potential to 
impact on marine water quality 
include an increase in the number 
of boats in Mangles Bay and 
adjacent water, with the potential to 
release contaminants into the 
water. 

  
changes to marine water quality 

construction may adversely affect 
marine ecology and function 

outflow of marina waters into 
in changes 

in turbidity, nutrients, and/or 
contaminants, which in turn may 
adversely affect marine ecology 

changes in flushing of Mangles Bay 
may affect marine ecology and 

operational aspects with potential to 
quality 

include an increase in the number 
of boats in Mangles Bay and 
adjacent water, with the potential to 
release contaminants into the 

• baseline and ongoing monitoring of water quality and seagrass 
health at agreed sites 

• agreed reporting requirements, management triggers for water 
quality and seagrass health, and required actions if management 
triggers are exceeded 

• post construction monitoring of seagrass health

it is also proposed to include monitoring of water and sediments in the 
infiltration ponds used for temporary storage of dredged material, to 
confirm predictions that overall concentrations of contaminants 
(especially tributyltin) meet relevant EQG. 

Operational management plan will include: 

• fuel spill management plan 

• maintenance and management plan for marina facilities

• codes of conduct for users of the marina 

• ongoing monitoring of water and sediment quality within the 
marina 

• monitoring of seagrass health 

• addition of sullage facilities. 

 

Best Management Practises for stormwater should ensure 
Increases in stormwater runoff to Mangles Bay from the Proposal
area.  The realignment of the Lake Richmond drain will also redirect 
the single largest source of stormwater-borne contaminants into better 
flushed waters east of the Proposal. 
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baseline and ongoing monitoring of water quality and seagrass 

nts, management triggers for water 
quality and seagrass health, and required actions if management 

post construction monitoring of seagrass health 

it is also proposed to include monitoring of water and sediments in the 
nds used for temporary storage of dredged material, to 

confirm predictions that overall concentrations of contaminants 

nt plan for marina facilities 

ongoing monitoring of water and sediment quality within the 

Best Management Practises for stormwater should ensure minimal 
Increases in stormwater runoff to Mangles Bay from the Proposal 

.  The realignment of the Lake Richmond drain will also redirect 
borne contaminants into better 

The potential for contaminant release during 
dredging and disposal is considered very low, as 
contaminant concentrations in the sediments met 
NAGD screening levels (Commonwealth of 
Australia 2009) 

It is considered that the Proposal will not result in 
any significant lessening of water quality in 
Mangles Bay, and that EQC for those 
environmental indicators that are presently met 
will continue to do so.  Marina waters will also 
meet WAPC Policy No. DC1.8 guidelines for 
artificial waterways. 

a Based Tourist Precinct  
tential for contaminant release during 

dredging and disposal is considered very low, as 
contaminant concentrations in the sediments met 
NAGD screening levels (Commonwealth of 

It is considered that the Proposal will not result in 
cant lessening of water quality in 

Mangles Bay, and that EQC for those 
environmental indicators that are presently met 
will continue to do so.  Marina waters will also 
meet WAPC Policy No. DC1.8 guidelines for 
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Coastal processes 

To maintain the integrity, 
ecological functions and 
environmental values of the 
seabed and coast. 

• Planning and Development Act (2005)

• Town Planning and Development Act 
(1928)

• Statement of Planning Policy No. 2.6: State 
Coastal Planning Policy (SPP2.6) (WAPC 
2006) 

• Sea Level Change in Western Australia 
Application to Coastal Planning (DoT 2010)

Benthic primary producer habitats 

To maintain the abundance, 
diversity, geographic 
distribution and productivity of 
flora at species and ecosystem 
levels through the avoidance or 
management of adverse 
impacts and improvement in 
knowledge. 

• EPA Environmental Assessment Guideline 
No. 3 (EPA 2009b)

• EPA Environmental Assessment Guideline 
No. 7 (EPA 2011)

• Western Australian Government’s 
Environmental Offsets Policy

• EPA Position Statement No. 9 (EPA 2006c)

• EPA Guidance Statement No. 19 (EPA 
2008b)

• State Environmental (Cockburn Sound) 
Policy 2005 (
Australia

• SIMP Management Plan 2007
2007) 

 

  

Planning and Development Act (2005) 

Town Planning and Development Act 
(1928) 

Statement of Planning Policy No. 2.6: State 
Coastal Planning Policy (SPP2.6) (WAPC 

 

Sea Level Change in Western Australia – 
Application to Coastal Planning (DoT 2010) 

The shallow sheltered waters of Cockburn 
Sound (and Mangles Bay) support extensive 
seagrass meadows and a wide range of marine 
fauna (Strategen 2010). 

Cockburn Sound is bound to the west by Garden 
Island and to the north by Parmelia Bank, 
resulting in the sound being relatively sheltered 
from swell energy.  Limited swell does penetrate 
through from the northern entrance to the 
Sound.   

The local seas are dependent on win
conditions and basin dimensions.  In the 
southern portion of Cockburn Sound, the locally 
generated seas have been found to come from 
the south or south west in summer, and from the 
west to northwest in winter.  

The coast where the Proposal is located, 
experiences diurnal microtidal conditions, with a 
maximum spring tidal range of 0.6

The beaches at Mangles Bay have been 
identified as low energy beaches.

A number of shoreline structures have been 
constructed in the vicinity of the Proposal area 
since 1971, the most significant of which is the 
Garden Island Causeway.

The coastline spanning the Proposal area is 
currently divided into distinct sub compartments 
by existing coastal structures.

EPA Environmental Assessment Guideline 
No. 3 (EPA 2009b) 

EPA Environmental Assessment Guideline 
No. 7 (EPA 2011) 

Western Australian Government’s 
Environmental Offsets Policy 

EPA Position Statement No. 9 (EPA 2006c) 

EPA Guidance Statement No. 19 (EPA 
2008b) 

State Environmental (Cockburn Sound) 
Policy 2005 (Government of Western 
Australia 2005b) 

Management Plan 2007-2017 (DEC 
 

Cockburn Sound has a history of poor water
quality and large scale seagrass loss dating 
from the 1960s and 1970s.  The shallow flats of 
Mangles Bay contain approximately 100 ha of 
seagrass. There has been an estimated 3 ha of 
seagrass loss within Mangles Bay due to 
mooring scars.   

Seagrass monitoring was undertaken in January 
2010 at one reference site west of the Garden 
Island Causeway and one potential impact site 
east of the causeway in Mangles Bay.  Shoot 
density counts were documented based on 
standard operating procedures established for 
Cockburn Sound. The median shoot density at 
the reference site met the 1 year shoot density 
EQS for high ecological protection 
potential impact site 

Seagrass monitoring in 2011 measured shoot 
density counts at four locations
Proposal access channel. 
year EQS for high ecological protection and one 
site did not, indicating
variability in seagrass health (

Studies for the Proposal included seagrass 
transplant trials into mooring scars in Mangles 
Bay, where traditional moorings were replaced 
by seagrass-friendly designs.  
regrowth of existing seagrass would achieve 
infilling of scars in about seven years, and a 
combination of transplanted se
natural regrowth into the scars 
time to around four to five years
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The shallow sheltered waters of Cockburn 
Sound (and Mangles Bay) support extensive 
seagrass meadows and a wide range of marine 
fauna (Strategen 2010).  

bound to the west by Garden 
Island and to the north by Parmelia Bank, 
resulting in the sound being relatively sheltered 
from swell energy.  Limited swell does penetrate 
through from the northern entrance to the 

The local seas are dependent on wind 
conditions and basin dimensions.  In the 
southern portion of Cockburn Sound, the locally 
generated seas have been found to come from 
the south or south west in summer, and from the 
west to northwest in winter.   

The coast where the Proposal is located, 
xperiences diurnal microtidal conditions, with a 

maximum spring tidal range of 0.6 m. 

The beaches at Mangles Bay have been 
identified as low energy beaches. 

A number of shoreline structures have been 
constructed in the vicinity of the Proposal area 

971, the most significant of which is the 
Garden Island Causeway. 

The coastline spanning the Proposal area is 
currently divided into distinct sub compartments 
by existing coastal structures. 

• construction of the marina entrance 
breakwater and channel which 
interrupt longshore sediment 
transport 

• construction of the breakwaters 
may result in the accumulation of 
seagrass wrack against the 
structure. 

In addition to consideration of the 
potential impacts of the Proposal on 
coastal processes, the effects of se
level rise and processes on coastal 
infrastructure need to be considered in 
the design of coastal structures. 

  

Cockburn Sound has a history of poor water 
quality and large scale seagrass loss dating 
from the 1960s and 1970s.  The shallow flats of 
Mangles Bay contain approximately 100 ha of 
seagrass. There has been an estimated 3 ha of 
seagrass loss within Mangles Bay due to 

ring was undertaken in January 
2010 at one reference site west of the Garden 
Island Causeway and one potential impact site 
east of the causeway in Mangles Bay.  Shoot 
density counts were documented based on 
standard operating procedures established for 

The median shoot density at 
the reference site met the 1 year shoot density 
EQS for high ecological protection but the 
potential impact site  did not (Oceanica 2012) 

Seagrass monitoring in 2011 measured shoot 
density counts at four locations adjacent to the 
Proposal access channel.  Three sites met the 1 
year EQS for high ecological protection and one 

ing considerable spatial 
variability in seagrass health (Oceanica 2012). 

Studies for the Proposal included seagrass 
nt trials into mooring scars in Mangles 

Bay, where traditional moorings were replaced 
friendly designs.  Results indicated 

regrowth of existing seagrass would achieve 
infilling of scars in about seven years, and a 

transplanted seagrass and 
natural regrowth into the scars would reduce this 
time to around four to five years 

The following aspects of the Proposal 
have the potential to affect BPPH 
values: 

• direct removal of seagrass to allow 
for the construction of the marina 
access channel and breakwaters

• indirect impacts to seagrass 
meadows as altered patterns of 
sediment movement and water flow 
due to the breakwaters result in the 
erosion or smothering of seagrass, 
creating a ‘halo’ effect around 
breakwaters 

• indirect impacts to seagra
meadows as a result of alteration in 
water quality within Mangles Bay as 
a result of the creation of the 
marina. 

  
construction of the marina entrance 
breakwater and channel which may 
interrupt longshore sediment 

construction of the breakwaters 
may result in the accumulation of 
seagrass wrack against the 

In addition to consideration of the 
potential impacts of the Proposal on 
coastal processes, the effects of sea 
level rise and processes on coastal 
infrastructure need to be considered in 
the design of coastal structures.  

Management, measures to protect the shore from erosion while 
ensuring that existing and planned recreation areas are not 
compromised include the installation of coastal defence structures, 
specifically: 

• two groynes located on either side of the marina breakwater 
entrance 

• buried sea wall adjacent to the development along the beaches 
within the Proposal area, exact location yet to be finalised

• beach nourishment involving deposition of sediment along 
beaches at Mangles Bay to improve and protect social amenity 
and public access.  The Proponent will undertake management 
and maintenance works until landscaping handover.

The recommended coastal setback allowance calculation, as outlined 
in SPP 2.6 (WAPC 2003) is comprised of four distinct components, 
each of which have been addressed for the Proposal (JFA 2011).  

The calculated setback requirement for the Proposal also considered 
the management structures and beach nourishment activities which 
have been incorporated into the Proposal design.

The following aspects of the Proposal 
have the potential to affect BPPH 

direct removal of seagrass to allow 
for the construction of the marina 

nnel and breakwaters 

indirect impacts to seagrass 
meadows as altered patterns of 
sediment movement and water flow 
due to the breakwaters result in the 
erosion or smothering of seagrass, 
creating a ‘halo’ effect around 

indirect impacts to seagrass 
meadows as a result of alteration in 
water quality within Mangles Bay as 
a result of the creation of the 

The proposed dredging program  has been designed to avoid or 
minimise impact on seagrass communities including:

• dredging only between April and August when seagrasses are not 
actively growing 

• reduced period of dredging (3-4 months) 

• use of silt curtains to control turbidity release and dispersion.

Seagrass health and water quality will be monitored during 
construction and contingency measures will be implemented, if 
necessary, to avoid impacts to seagrasses. 
Trained operators will be employed to operate machinery to ensure 
the loss of BPPH does not exceed the predicted footprint area.
The number of swing moorings in the Mangles Bay area 
to be reduced, in turn reducing the damage to seagrass from these 
types of moorings. 
A CEMP will be prepared to identify the proposed breakwater and 
other construction methods and proposed management measures.
After construction, seagrass will be monitored for two years through 
high resolution vertical digital imagery. 
The cessation of most boat launching activities across the beach 
adjacent to the Proposal area should reduce scouring damage to 
seagrass.  The realignment of the Lake Richmond drain may a
benefit seagrass.   
Any loss of seagrass will be offset by rehabilitation of at least an equal 
area of seagrass within Cockburn Sound.  The proposed target for the 
total area of seagrass rehabilitation of 6 ha will exceed the total losses.
A Seagrass Rehabilitation Plan will be developed identifying 
rehabilitation sites, species to be used, transplanting units and 
techniques, spacing of planting units and monitoring and management 
measures for transplanted seagrass. 
Development of an offsets and rehabilitation package for seagrass will 
be in consultation with OEPA, DEC and CSMC to offset the seagrass 
loss and area for replanting 
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Management, measures to protect the shore from erosion while 
ensuring that existing and planned recreation areas are not 

the installation of coastal defence structures, 

two groynes located on either side of the marina breakwater 

buried sea wall adjacent to the development along the beaches 
within the Proposal area, exact location yet to be finalised 

ach nourishment involving deposition of sediment along 
beaches at Mangles Bay to improve and protect social amenity 
and public access.  The Proponent will undertake management 
and maintenance works until landscaping handover. 

k allowance calculation, as outlined 
in SPP 2.6 (WAPC 2003) is comprised of four distinct components, 
each of which have been addressed for the Proposal (JFA 2011).   

The calculated setback requirement for the Proposal also considered 
ures and beach nourishment activities which 

have been incorporated into the Proposal design. 

• reorientation of beach profiles at Mangles 
Bay, with sediment deposition on either side 
of the marina breakwater 

• minor seagrass accumulation in the dredge 
channel and harbour 

• minimal impact to development and foreshore 
area by sea level rise and storm events.

The proposed dredging program  has been designed to avoid or 
minimise impact on seagrass communities including: 

and August when seagrasses are not 

use of silt curtains to control turbidity release and dispersion. 

Seagrass health and water quality will be monitored during 
ill be implemented, if 

Trained operators will be employed to operate machinery to ensure 
the loss of BPPH does not exceed the predicted footprint area. 
The number of swing moorings in the Mangles Bay area is proposed 

be reduced, in turn reducing the damage to seagrass from these 

A CEMP will be prepared to identify the proposed breakwater and 
other construction methods and proposed management measures. 

ored for two years through 

The cessation of most boat launching activities across the beach 
adjacent to the Proposal area should reduce scouring damage to 
seagrass.  The realignment of the Lake Richmond drain may also 

Any loss of seagrass will be offset by rehabilitation of at least an equal 
area of seagrass within Cockburn Sound.  The proposed target for the 
total area of seagrass rehabilitation of 6 ha will exceed the total losses. 

ehabilitation Plan will be developed identifying 
rehabilitation sites, species to be used, transplanting units and 
techniques, spacing of planting units and monitoring and management 

itation package for seagrass will 
be in consultation with OEPA, DEC and CSMC to offset the seagrass 

The construction of the Proposal will potentially 
result in the loss of approximately 5.66 ha of 
direct and indirect seagrass loss.  Approximately 
1.7 ha of bare, unvegetated habitat (primarily 
mooring scars) will also be removed.
are expected due to turbidity generated during 
dredging, as this is expected to be minimal.

The loss of seagrass will be offset by the 
rehabilitation of 6 ha of seagrass in Cockburn 
Sound, but this will probably target areas other 
than mooring scars.    Transplant trials in mooring 
scars indicate that natural regrowth of existing 
seagrass should achieve infilling of scars in about 
seven years, once seagrass-friendly moorings 
are used (resulting in an estimated 3ha of 
seagrass). 

The Proposal is not expected to significantly 
impact on marine flora. 

a Based Tourist Precinct  
reorientation of beach profiles at Mangles 
Bay, with sediment deposition on either side 

minor seagrass accumulation in the dredge 

minimal impact to development and foreshore 
area by sea level rise and storm events. 

The construction of the Proposal will potentially 
result in the loss of approximately 5.66 ha of 

oss.  Approximately 
1.7 ha of bare, unvegetated habitat (primarily 
mooring scars) will also be removed.  No losses 
are expected due to turbidity generated during 
dredging, as this is expected to be minimal. 

will be offset by the 
litation of 6 ha of seagrass in Cockburn 
, but this will probably target areas other 

than mooring scars.    Transplant trials in mooring 
regrowth of existing 

seagrass should achieve infilling of scars in about 
friendly moorings 

are used (resulting in an estimated 3ha of 

The Proposal is not expected to significantly 
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Marine fauna  

To maintain the abundance, 
diversity, geographic 
distribution and productivity of 
fauna at species and 
ecosystem levels through the 
avoidance or management of 
adverse impacts and 
improvement in knowledge. 

 

To maintain the integrity, 
ecological functions and 
environmental values of the 
seabed and coast. 

 

To conserve WA’s marine 
environment by managing and 
reducing the impacts of 
introduced marine species and 
by preventing further 
introduction and spread. 

• Wildlife Conservation Act 1950

• Conservation and Land Management Act 
1984 

• Environmental Protection and Biodiversity 
Conservation Act 1999

• State Environmental (Cockburn Sound) 
Policy 2005 (
Australia 2005b

• SIMP Management Plan 2007
2007) 

• Fisheries Resources Management Act 1994

Matters of National Environmental Significance

To provide for the protection of 
the environment, especially 
matters of NES, promote 
ecological sustainable 
development through the 
conservation and ecological 
sustainable use of natural 
resources and control of 
international movement of 
wildlife, wildlife specimens and 
products made or derived from 
wildlife. 

• Environment Protection and Biodiversity 
Conservation Act 1999 (Australian 
Government) (EPBC Act).

• Matters of National Environmental 
Significance: Impact Guidelines 1.1 
Environment Protection and Biodiversity 
Conservation Act 1999 (DEWHA 2009)

• Japan Australia Migratory Bird Agreement 
(JAMBA)

• China Australia Migratory Bird Agreement 
(CAMBA)

• Republic of Korea Australia Migratory Bird 
Agreement (ROKAMBA)

• Ramsar Convention.

 

  

Wildlife Conservation Act 1950 

Conservation and Land Management Act 
 

Environmental Protection and Biodiversity 
Conservation Act 1999 

tate Environmental (Cockburn Sound) 
Policy 2005 (Government of Western 
Australia 2005b) 

Management Plan 2007-2017 (DEC 
 

Fisheries Resources Management Act 1994 

Mangles bay provides significant habitat for a 
high fish diversity and abundance, in 
comparison to the broader Cockburn Sound 
area, most likely due to its sheltered waters, 
extensive seagrass meadows close to shore and 
high availability of food.  It is also an important 
nursery for fish species targeted by fishers and 
baitfish. 

Marine invertebrate surveys in Mangles Bay 
have identified polychaetes, nematodes, 
amphipods (small crustaceans) and juvenile 
decapods (e.g. crabs, prawns).  The blue 
swimmer crab, Portunus pelagicus
southern calamari squid and mussels are fished 
commercially within Cockburn Sound.

Common bottlenose and Indo
dolphins occur and forage within Mangles Bay. 
Leatherback and green turtles are seen 
occasionally in Cockburn Sound, being visitors 
brought southwards from tropical waters by 
storms and/or the southward flowing Leeuwin 
Current.  Loggerhead turtle
commonly seen.  Australian sea lions 
islands of the SIMP as haul
only) during the non
often seen in waters around Garden Is
(including Cockburn Sound)
Penguins is found on Garden Island.

The Southern Right Whale is often seen in Perth 
coastal waters and may occasionally enter 
Cockburn Sound.  The Humpback Whale is 
likely to occur offshore of Garden Island but is 
unlikely to enter Cockburn Sound.

Matters of National Environmental Significance 

Environment Protection and Biodiversity 
Conservation Act 1999 (Australian 
Government) (EPBC Act). 

Matters of National Environmental 
Significance: Impact Guidelines 1.1 
Environment Protection and Biodiversity 
Conservation Act 1999 (DEWHA 2009) 

an Australia Migratory Bird Agreement 
(JAMBA) 

China Australia Migratory Bird Agreement 
(CAMBA) 

Republic of Korea Australia Migratory Bird 
Agreement (ROKAMBA) 

Ramsar Convention. 

Based on previous surveys, databases and 
literature searches of the Proposal ar
surrounds, one endangered terrestrial species 
and 32 migratory bird species listed under the 
EPBC Act may occur in the Proposal area.

A search using the EPBC Protected Matters 
Database search identified a number of matters 
of NES that may occur with
as follows: 

• 3 wetlands of international significance

• 2 TECs 

• 21 threatened species

• 23 migratory species

• 38 marine species

• 13 whales and other cetaceans.

Synemon gratiosa (GSM
flying moth endemic to the area between
Beekeepers National Park (10
Leeman) and Preston Beach (Bishop 
2010).   

Two EPBC listed TECs occur within close 
proximity to the Proposal area.
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Mangles bay provides significant habitat for a 
high fish diversity and abundance, in 
omparison to the broader Cockburn Sound 

area, most likely due to its sheltered waters, 
extensive seagrass meadows close to shore and 
high availability of food.  It is also an important 
nursery for fish species targeted by fishers and 

tebrate surveys in Mangles Bay 
have identified polychaetes, nematodes, 
amphipods (small crustaceans) and juvenile 
decapods (e.g. crabs, prawns).  The blue 

Portunus pelagicus, octopus, 
southern calamari squid and mussels are fished 

y within Cockburn Sound. 

Common bottlenose and Indo-Pacific bottlenose 
dolphins occur and forage within Mangles Bay. 
Leatherback and green turtles are seen 
occasionally in Cockburn Sound, being visitors 
brought southwards from tropical waters by 

/or the southward flowing Leeuwin 
Loggerhead turtles are more 

Australian sea lions use the 
islands of the SIMP as haul-out sites (males 

during the non-breeding season, and are 
often seen in waters around Garden Island 

ding Cockburn Sound).  A colony of Little 
Penguins is found on Garden Island. 

The Southern Right Whale is often seen in Perth 
coastal waters and may occasionally enter 
Cockburn Sound.  The Humpback Whale is 
likely to occur offshore of Garden Island but is 
unlikely to enter Cockburn Sound. 

The following aspects of the Proposal 
may affect marine fauna: 

• temporary changes in water quality 
during construction (turbidity, 
nutrient-related water quality, 
contaminants) due to dredging and 
the discharge of return wa

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

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

• increased risk of introduced marine 
species due to increased numbers 
of large recreational vessels 
berthing in the marina 

• increased human access causing 
littering 

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

• increased interactions between 
humans and marine fauna

Based on previous surveys, databases and 
literature searches of the Proposal area and 
surrounds, one endangered terrestrial species 
and 32 migratory bird species listed under the 
EPBC Act may occur in the Proposal area. 

A search using the EPBC Protected Matters 
Database search identified a number of matters 
of NES that may occur within the Proposal area 

3 wetlands of international significance 

21 threatened species 

23 migratory species 

38 marine species 

13 whales and other cetaceans. 

GSM) is an endangered day 
flying moth endemic to the area between 
Beekeepers National Park (10 km North of 
Leeman) and Preston Beach (Bishop et al. 

Two EPBC listed TECs occur within close 
proximity to the Proposal area. 

• vegetation clearing for the 
development will result in clearing 
of fauna habitat  

• construction of a inland marina
result in the inland migration of the 
saltwater interface and changes to 
water quality, which may potentially 
impact fauna habitat and 
threatened ecological communities

• construction of the access channel 
and breakwater of the mari
result in the direct and indirect loss 
of marine habitat 

• increased boat movements and 
berths may potentially impact fauna 
habitat and individual fauna species 
by increasing the risk of introduced 
marine species, increasing fishing 
pressure and the increasing the 
potential for boat strike of marine 
fauna 

• increased recreational access may 
potentially impact fauna habitat 
through littering 

• edge effects may potentially impact 
habitat at Lake Richmond.

  
The following aspects of the Proposal 

temporary changes in water quality 
during construction (turbidity, 

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 the 

increased risk of introduced marine 
cies due to increased numbers 

of large recreational vessels 

increased human access causing 

increased vessel numbers causing 
increased fishing pressure and the 

increased interactions between 
and marine fauna. 

Management measures to reduce potential impact of habitat loss on 
marine fauna include: 

• improvement of habitat value of seagrass meadows in Mangles 
Bay 

• seagrass transplantation in other areas of Cockburn Sound

• no removal of sea wrack 

• establishment and enforcement of no-wake zones in shallow 
surface waters 

• promoting/displaying information on ecological values and 
appropriate behaviour, sustainable fishing practices, wildlife 
regulations, boat speeds 

• providing a base for surveillance, monitoring and research in the 
marine environment 

• provision of fishing line discard bins and information signs

• patrolling of marina to remove line and other entanglement 
sources and to support clean up measures

• prohibiting fishing within the marina 

• implementing strict environmental management standards for the 
marina 

• encouraging recreational and charter boat owners to participate in 
penguin monitoring program 

• encourage and promote best practice measures for refuelling, 
cleaning vessels, oil spills, bilge water, detergents, stormwater 
runoff 

• collaboration with department of fisheries to prevent and respond 
to incidents of introduced marine pests, or significant amounts of 
fouling organisms or sediment. 

for the 
development will result in clearing 

on of a inland marina may 
result in the inland migration of the 
saltwater interface and changes to 
water quality, which may potentially 
impact fauna habitat and 
threatened ecological communities 

construction of the access channel 
and breakwater of the marina may 
result in the direct and indirect loss 

increased boat movements and 
berths may potentially impact fauna 
habitat and individual fauna species 
by increasing the risk of introduced 
marine species, increasing fishing 

ncreasing the 
potential for boat strike of marine 

increased recreational access may 
potentially impact fauna habitat 

edge effects may potentially impact 
habitat at Lake Richmond. 

Implementation of a CEMP will include management of d
dust GSM and noise and vibration. 

Measures to minimise impacts to matters of NES include:

• no clearing outside authorised areas 

• clearing in stages to allow for fauna movement

• planting/seeding of disturbed areas with local provenance species 
where appropriate 

• limiting noise/vibration 

• limiting time and length excavated trenches are open

• no vehicle access outside authorised areas and vehicle speed 
limits imposed 

• fencing to protect vegetation where required

• monitoring to evaluate rehabilitation 

• offset plan 

• rehabilitation of areas in vicinity of Proposal area

• landscape median strips of Memorial Drive and Safety Bay Rd

• designing proposal in water sensitive manner

• strategic weed control program. 

 Mangles Bay Marina Based Tourist Precinct
Management measures to reduce potential impact of habitat loss on 

improvement of habitat value of seagrass meadows in Mangles 

seagrass transplantation in other areas of Cockburn Sound 

wake zones in shallow 

promoting/displaying information on ecological values and 
appropriate behaviour, sustainable fishing practices, wildlife 

ring and research in the 

provision of fishing line discard bins and information signs 

patrolling of marina to remove line and other entanglement 
sources and to support clean up measures 

strict environmental management standards for the 

encouraging recreational and charter boat owners to participate in 

ncourage and promote best practice measures for refuelling, 
etergents, stormwater 

collaboration with department of fisheries to prevent and respond 
to incidents of introduced marine pests, or significant amounts of 

Construction of the Proposal will likely result in:

• minor temporary turbidity and noise 
associated with dredging, with minimal effect 
on marine fauna 

• direct loss of 5.66 ha of seagrass meadow 
and 1.69 ha of bare sediment and offset of 6 
ha of seagrass in Cockburn Sound.

Operation of the Proposal will likely result 

in: 

• increased shore based recreational activity 
and increased recreational vessels and
fishing pressure, which will be offset through 
management measures described.

Implementation of a CEMP will include management of dredge spoil, 

Measures to minimise impacts to matters of NES include: 

clearing in stages to allow for fauna movement 

planting/seeding of disturbed areas with local provenance species 

limiting time and length excavated trenches are open 

no vehicle access outside authorised areas and vehicle speed 

fencing to protect vegetation where required 

rehabilitation of areas in vicinity of Proposal area 

landscape median strips of Memorial Drive and Safety Bay Rd 

designing proposal in water sensitive manner 

The Proposal is expected to have minimal 
impacts on matters of NES, as follows:

• reduction in area of available GSM habitat
through clearing of 32.6 ha 

• the Proposal will not result in a significant 
impact to the potential black cockatoo 
(Carnaby’s and Forest Red-Tailed) habitat 
ha cleared) or the population of 
cockatoo species that may potential occur

• terrestrial migratory species –
not expected to result in significant impacts to 
these species 

• marine migratory species – the Proposal is 
not expected to result in significant impacts to 
these species. 

Overall, there are likely to be some local 
reductions in fauna populations within the 
Proposal boundary; but the Proposal is unlikely to 
significantly affect the regional diversity or 
abundance as the habitats are well distributed 
locally and regionally. 

With management and offsets, it is considered 
that the Proposal can meet EPA objectives, as 
well as other applicable policy and guidelines 
objectives.  

a Based Tourist Precinct  
Construction of the Proposal will likely result in: 

rary turbidity and noise 
associated with dredging, with minimal effect 

direct loss of 5.66 ha of seagrass meadow 
and 1.69 ha of bare sediment and offset of 6 
ha of seagrass in Cockburn Sound. 

Operation of the Proposal will likely result 

increased shore based recreational activity 
vessels and 

fishing pressure, which will be offset through 
management measures described. 

The Proposal is expected to have minimal 
s of NES, as follows: 

reduction in area of available GSM habitat 

the Proposal will not result in a significant 
impact to the potential black cockatoo 

Tailed) habitat (1 
or the population of black 

cockatoo species that may potential occur 

– the Proposal is 
not expected to result in significant impacts to 

the Proposal is 
not expected to result in significant impacts to 

Overall, there are likely to be some local 
reductions in fauna populations within the 
Proposal boundary; but the Proposal is unlikely to 
significantly affect the regional diversity or 
abundance as the habitats are well distributed 

With management and offsets, it is considered 
that the Proposal can meet EPA objectives, as 
well as other applicable policy and guidelines 
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Aboriginal and European heritage 

To ensure that changes to the 
biophysical environment do not 
adversely affect historical and 
cultural associations and 
comply with relevant heritage 
legislation. 

• Aboriginal Heritage Act 1972

• Native Title Act 1993 (Commonwealth)

• EPA Guidance Statement No. 41, 
“Assessment of Aboriginal Heritage” (EPA 
2004d)

• Planning 
Conservation and Development Policy.

Recreation and public access impact assessment

To ensure that existing and 
planned recreational uses are 
not compromised. 

• Perth’s Coastal Waters position paper (EPA 
2000b)

• Draft Perth Coastal Planning Strategy (DPI 
and WAPC 2008)

• RLRP Management Plan (DEC 2010a

• City of Rockingham Strategic Plan 2006
2011 (CoR 2007).

 

  

Aboriginal Heritage Act 1972 

Native Title Act 1993 (Commonwealth) 

EPA Guidance Statement No. 41, 
“Assessment of Aboriginal Heritage” (EPA 
2004d) 

Planning Policy 3.1.7 – Heritage 
Conservation and Development Policy. 

Two ‘Registered’ sites are located within and/or 
adjacent to the Proposal area:

• Lake Richmond (15974)

• Rotary Park (3471).

Two ‘Other Heritage Places’ are also included 
within the vicinity of the 

• Mooribirdup Ceremonial Ground (22888)

• Lake Richmond (352). 

In April 2011, a detailed consultation program 
was undertaken to determine the significance of 
the sites located within / adjacent to the 
Proposal area. 

Sites / buildings of Europea
significance include:

• Cape Peron Battery Complex

• the Point Peron Recreation Camp buildings

• the ‘Turtle Factory’ building.

tion and public access impact assessment 

Perth’s Coastal Waters position paper (EPA 
2000b) 

Draft Perth Coastal Planning Strategy (DPI 
and WAPC 2008) 

RLRP Management Plan (DEC 2010a) 

City of Rockingham Strategic Plan 2006-
2011 (CoR 2007). 

The Mangles Bay foreshore comprises of sandy 
beaches backed by low sand dunes.  

A large proportion of this foreshore is presently 
occupied by the local yacht club, fishing club 
(with associated jetty and boat ramp) and chalet 
accommodation.   

The use of the land by these facilities currently 
restricts public access to these foreshore areas, 
although access along the beach is mostly 
unimpeded.   

The beach is not a popular swimming area, and 
beach-based recreation is more focussed on 
walking, and the launching of boats.

Cape Peron is as a popular though neglected 
sightseeing destination, as well as providing for 
activities including fishing, walking, exercising 
dogs, diving, swimming, picnicking and 
windsurfing (DEC 2010a).

Lake Richmond is an attractive expanse of water 
in an urban setting and is used for walking, bird 
watching and nature observation (DEC 2010a).  

Public facilities provided at Cape Peron include 
lookout points and an extensive walk tr
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Two ‘Registered’ sites are located within and/or 
adjacent to the Proposal area: 

Lake Richmond (15974) 

Rotary Park (3471). 

Two ‘Other Heritage Places’ are also included 
within the vicinity of the Proposal area: 

Mooribirdup Ceremonial Ground (22888) 

Lake Richmond (352).  

In April 2011, a detailed consultation program 
was undertaken to determine the significance of 
the sites located within / adjacent to the 

Sites / buildings of European heritage 
significance include: 

Cape Peron Battery Complex 

the Point Peron Recreation Camp buildings 

the ‘Turtle Factory’ building. 

As a result of the Proposal, one 
registered heritage site (Rotary Park) 
and one other heritage site (Mooribidup 
Ceremonial Grounds) will be affected 
through the following: 

• physical disturbance of the land 
surface during clearing and 
construction including removal of 
topsoil and overburden, and 
landform modification has the 
potential to disturb heritage sites 
and affect ethnographic values

• presence of construction and 
operational personnel has the 
potential to disturb heritage sites, 
disrupt cultural association 
meetings and gatherings, and affect 
ethnographic values. 

The Mangles Bay foreshore comprises of sandy 
beaches backed by low sand dunes.   

A large proportion of this foreshore is presently 
occupied by the local yacht club, fishing club 

ty and boat ramp) and chalet 

The use of the land by these facilities currently 
restricts public access to these foreshore areas, 
although access along the beach is mostly 

The beach is not a popular swimming area, and 
ed recreation is more focussed on 

walking, and the launching of boats. 

Cape Peron is as a popular though neglected 
sightseeing destination, as well as providing for 
activities including fishing, walking, exercising 
dogs, diving, swimming, picnicking and 

ndsurfing (DEC 2010a). 

Lake Richmond is an attractive expanse of water 
in an urban setting and is used for walking, bird 
watching and nature observation (DEC 2010a).   

Public facilities provided at Cape Peron include 
lookout points and an extensive walk trail. 

• dredge movements may cause 
temporary disruption to yachting 
and recreational fishing activities

• construction noise may affect 
recreational amenity 

• increased turbidity from dredging 
may affect local fish and crab 
behaviour and recreational 
swimming  

• direct removal of a small amount of 
beach due to the construction of the 
access channel and breakwaters to 
allow access to the marina

• interruption of pedestrian traffic flow 
along the beach due to the access 
channel and breakwaters

• increased traffic and use 
land and water based recreation 
areas 

• interruption of adjacent gazetted 
water-ski area and power craft area

• construction of marina will reduce 
public access to the beach.

  
the Proposal, one 

registered heritage site (Rotary Park) 
and one other heritage site (Mooribidup 

Grounds) will be affected 

physical disturbance of the land 
surface during clearing and 
construction including removal of 
topsoil and overburden, and 
landform modification has the 
potential to disturb heritage sites 

aphic values 

presence of construction and 
operational personnel has the 
potential to disturb heritage sites, 
disrupt cultural association 
meetings and gatherings, and affect 

Where the Proposal may impact on any Aboriginal site, an appl
to disturb will be made under section 18 of the AH Act.  

Continue consultation and discussions with heritage site informants 
and the Native Title Claimants for the area throughout the planning, 
development and implementation stages of the Proposal

Install public art displays and signage to interpret and present the 
cultural and historical values held for the area, in close consultation 
with the Nyungar community. 

The Nyungar community will be given the opportunity to conduct 
appropriate proprietary rituals prior to ground disturbance associated 
with the sites mentioned above. 

Clearing is to be monitored by a qualified archaeologist and two 
Nyungar community members. 

Rehabilitation will be conducted utilising any indigenous seeds and 
plants are salvaged from the Proposal area. 

Employment opportunities for Nyungar people will be provided where 
possible throughout the construction phase of the Proposal.

The Proponent will investigate the option for the former Sister Kate’s 
Children’s Home site to be leased to the Nyungar community.  The site 
should also be registered with the DIA under the AH Act.

Consideration will be given to relocating the Turtle Factory building, 
however, this may not be plausible given the building is constructed of 
asbestos material.   

The Proponent will consult with the relevant government heritage 
agencies, community groups and the City of Rockingham to determine 
the best outcome for this building. 

dredge movements may cause 
temporary disruption to yachting 
and recreational fishing activities 

construction noise may affect 

increased turbidity from dredging 
may affect local fish and crab 
behaviour and recreational 

rect removal of a small amount of 
beach due to the construction of the 
access channel and breakwaters to 
allow access to the marina 

interruption of pedestrian traffic flow 
along the beach due to the access 
channel and breakwaters 

 of both 
land and water based recreation 

interruption of adjacent gazetted 
ski area and power craft area 

construction of marina will reduce 
public access to the beach. 

The proposed marina development is primarily a boating and tourist 
facility proposed to cope with the high demand for boating facilities in 
the City of Rockingham area.   

Within the Cape Peron and Lake Richmond area of the 
proposed to: 

• improve recreational opportunities by providing hard walking and 
cycling paths without creating additional disturbance to the natural 
environment 

• formalise beach access points, provide parking and remove 
unnecessary paths to minimise dune erosion

• recognise cultural heritage (Aboriginal and European) links with 
the area (e.g. providing interpretive signage at sites of significance 
and contributing to the maintenance of these sites)

• contribute to research and educational opportunities through the 
provision of facilities within the marina and interpretative walk 
trails/signage 

The Proposal will provide new recreation facilities and funds to 
positively contribute to the management of the 

 Mangles Bay Marina Based Tourist Precinct
Where the Proposal may impact on any Aboriginal site, an application 

18 of the AH Act.   

Continue consultation and discussions with heritage site informants 
and the Native Title Claimants for the area throughout the planning, 
development and implementation stages of the Proposal. 

Install public art displays and signage to interpret and present the 
cultural and historical values held for the area, in close consultation 

The Nyungar community will be given the opportunity to conduct 
y rituals prior to ground disturbance associated 

Clearing is to be monitored by a qualified archaeologist and two 

Rehabilitation will be conducted utilising any indigenous seeds and 

Employment opportunities for Nyungar people will be provided where 
possible throughout the construction phase of the Proposal. 

The Proponent will investigate the option for the former Sister Kate’s 
ased to the Nyungar community.  The site 

should also be registered with the DIA under the AH Act. 

Consideration will be given to relocating the Turtle Factory building, 
however, this may not be plausible given the building is constructed of 

The Proponent will consult with the relevant government heritage 
agencies, community groups and the City of Rockingham to determine 

The Proposal will potentially affect the cultural 
heritage values associated with the Cape Peron 
area, including two Aboriginal heritage sites 
(Rotary Park and Mooribirdup Ceremonial 
Grounds) and a European heritage site (
Turtle Factory).   

An appropriate ‘interpretative site’ will be 
established to recognise the Aboriginal heritage
values of the area whilst providing for use by the 
local Aboriginal community as a meeting place.  

There are also other opportunities to recognise 
the Aboriginal connections with Cape Peron 
within the development (e.g. public art, 
information).   

The proposed marina development is primarily a boating and tourist 
roposed to cope with the high demand for boating facilities in 

Within the Cape Peron and Lake Richmond area of the RLRP, it is 

improve recreational opportunities by providing hard walking and 
t creating additional disturbance to the natural 

formalise beach access points, provide parking and remove 
unnecessary paths to minimise dune erosion 

recognise cultural heritage (Aboriginal and European) links with 
rpretive signage at sites of significance 

and contributing to the maintenance of these sites) 

contribute to research and educational opportunities through the 
provision of facilities within the marina and interpretative walk 

l provide new recreation facilities and funds to 
positively contribute to the management of the RLRP offset measure. 

Overall the Proposal will provide positive 
outcomes increasing the recreation and tourism 
values for the Mangles Bay area and the wider 
Rockingham Region. 

The Proposal will be developed in accordance 
with the City of Rockingham’s Strategic Plan 
(CoR 2007) and the RLRP Management Plan 
(DEC 2010a) targets and vision.  

Once operational, the Proposal will greatly 
enhance recreational fishing and yachting 
activities.   

There may be some temporary disruption of 
recreational fishing and yachting due to dredge 
movements, and effects on fishing movements 
due to turbidity and noise during construction. 

The Proposal will improve access to the beach, 
which is currently constrained by existing 
uses. 

 

 

a Based Tourist Precinct  
The Proposal will potentially affect the cultural 

the Cape Peron 
area, including two Aboriginal heritage sites 

Mooribirdup Ceremonial 
) and a European heritage site (the 

An appropriate ‘interpretative site’ will be 
established to recognise the Aboriginal heritage 
values of the area whilst providing for use by the 
local Aboriginal community as a meeting place.   

There are also other opportunities to recognise 
the Aboriginal connections with Cape Peron 
within the development (e.g. public art, 

Overall the Proposal will provide positive 
outcomes increasing the recreation and tourism 
values for the Mangles Bay area and the wider 

The Proposal will be developed in accordance 
with the City of Rockingham’s Strategic Plan 

Management Plan 
 

Once operational, the Proposal will greatly 
yachting 

There may be some temporary disruption of 
recreational fishing and yachting due to dredge 
movements, and effects on fishing movements 
due to turbidity and noise during construction.  

The Proposal will improve access to the beach, 
ich is currently constrained by existing land 
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Conservation areas  

To protect the environmental 
values of areas identified as 
having significant 
environmental attributes. 

 

To maintain the integrity, 
functions and environmental 
values.  

 

To maintain the integrity, 
ecological functions and 
environmental values of the 
seabed and coast. 

• National Strategy for Ecologically 
Sustainable Development (Commonwealth 
of Australia 1992)

• Australia's Biodiversity Conservation 
Strategy 2010
Management Ministerial Council 2010)

• EPA Guidance Statement No. 10 (EPA 
2006a

• Bushland Policy for the Perth Metropolitan 
Region, Statement of Planning Policy 2.8 
(WAPC 2005a)

• RLRP Management Plan (DEC 2010a)

• SIMP Management Plan 2007
2007) 

• State Environmental (Cockburn Sound) 
Policy (SEP)

• Japan Australia Migratory Bird Agreement 
(JAMBA)

• China Australia Migratory Bird Agreement 
(CAMBA)

• Republic of Korea Australia Migratory Bird 
Agreement (ROKAMBA).

Visual amenity  

To ensure that aesthetic values 
are considered and measures 
are adopted to reduce visual 
impacts on the landscape as 
low as reasonably practicable. 

 

To maintain the integrity, 
ecological functions and 
environmental values of 
landscapes and landforms. 

• EPA Guidance Statement No.
(EPA 2008)

• Visual Landscape Planning in Western 
Australia manual (WAPC 2007)

• State Planning Policy No. 2 (WAPC 2003)

 

  

National Strategy for Ecologically 
Sustainable Development (Commonwealth 
of Australia 1992) 

Australia's Biodiversity Conservation 
Strategy 2010-2030 (Natural Resource 

anagement Ministerial Council 2010) 

EPA Guidance Statement No. 10 (EPA 
a) 

Bushland Policy for the Perth Metropolitan 
Region, Statement of Planning Policy 2.8 
(WAPC 2005a) 

RLRP Management Plan (DEC 2010a) 

SIMP Management Plan 2007–2017 (DEC 
 

Environmental (Cockburn Sound) 
Policy (SEP) 

Japan Australia Migratory Bird Agreement 
(JAMBA) 

China Australia Migratory Bird Agreement 
(CAMBA) 

Republic of Korea Australia Migratory Bird 
Agreement (ROKAMBA). 

All land within the proposal area south of Point 
Peron Road is within Bush Forever Site 355 
(Government of Western Australia 2000) and 
within the RLRP. 

The total area of Bush Forever Site 355 is 
174.5 ha of which 106.1
(Bennett 2005).  The remaining 68.4
predominately of holida
Corporation waste water treatment plant and 
recreational camps (Bennett 2005).
development will result in the clearing of 
approximately 40 ha of 

The RLRP has significant conservation value 
owing to its geomorphic features, the presence 
of diverse wetland types, habitat, flora and 
fauna. 

The development will result in the clearing of 
approximately 37 ha within the 
than 1% of the total area of the 
covers an area of 4 720

The SIMP covers an area of approximately 6 
658 ha and contains the chain of islands that run 
parallel to the coast between Cape Peron, 
Becher Point, the waters of Shoalwater Bay, 
Warnbro Sound and a part of Cockburn Sound 
off Cape Peron.  The
approximately 6 658 ha and contains the chain 
of islands that run parallel to the coast between 
Cape Peron, Becher Point, the waters of 
Shoalwater Bay, Warnbro Sound and a part of 
Cockburn Sound off Cape Peron.

EPA Guidance Statement No. 33 
2008) 

Visual Landscape Planning in Western 
Australia manual (WAPC 2007) 

State Planning Policy No. 2 (WAPC 2003) 

The vantage points of the proposed 
development were classi
assessment including: 

• zone 1 – perimeter

• zone 2 – coastline

• zone 3 – vantage points.

Two primary vantage points were located, 
including Battery Hill within Cape Peron and the 
dunal ridge along Shoalwater Bay.

The Proposal area wi
Point in Point Peron which is used frequently by 
the public. 
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All land within the proposal area south of Point 
eron Road is within Bush Forever Site 355 

(Government of Western Australia 2000) and 

The total area of Bush Forever Site 355 is 
ha of which 106.1 ha is vegetated 

(Bennett 2005).  The remaining 68.4 ha consists 
predominately of holiday cottages, the Water 
Corporation waste water treatment plant and 
recreational camps (Bennett 2005).  The 
development will result in the clearing of 
approximately 40 ha of Bush Forever Site 355. 

has significant conservation value 
orphic features, the presence 

of diverse wetland types, habitat, flora and 

The development will result in the clearing of 
ha within the RLRP or less 

of the total area of the RLRP, which 
covers an area of 4 720 ha. 

overs an area of approximately 6 
658 ha and contains the chain of islands that run 
parallel to the coast between Cape Peron, 
Becher Point, the waters of Shoalwater Bay, 
Warnbro Sound and a part of Cockburn Sound 

The SIMP covers an area of 
approximately 6 658 ha and contains the chain 
of islands that run parallel to the coast between 
Cape Peron, Becher Point, the waters of 
Shoalwater Bay, Warnbro Sound and a part of 
Cockburn Sound off Cape Peron. 

• decrease in the representation of 
regionally significant bushland in 
the Swan Coastal Plain portion of 
the Perth Metropolitan Region as a 
result of clearing and earthworks 
associated with the development

• fragmentation of bushland as a 
result of clearing for the 
development which may disrupt 
recreational activities and the 
movement of terrestrial fauna

• potential increase in recreational 
activity and opportunity to better 
manage recreation 

• potential loss of visual amenity 
associated with the natural coastal 
environment through the 
development; however, visual 
amenity may also be enhanced 
through rehabilitation measures.

 

The vantage points of the proposed 
development were classified into three zones for 
assessment including:  

perimeter 

coastline 

vantage points. 

Two primary vantage points were located, 
including Battery Hill within Cape Peron and the 
dunal ridge along Shoalwater Bay. 

The Proposal area will not be visible from John 
Point in Point Peron which is used frequently by 

• clearing vegetation will alter the 
appearance of the natural 
environment which may be visible 
from identified significant sites 

• physical attributes of significant 
infrastructure that may obstruct or 
change views of existing natural 
features considered aesthetically 
significant.  The infrastructure may, 
in itself, be aesthetically 
displeasing. 

 

  
decrease in the representation of 

significant bushland in 
the Swan Coastal Plain portion of 
the Perth Metropolitan Region as a 
result of clearing and earthworks 
associated with the development 

fragmentation of bushland as a 

development which may disrupt 
nal activities and the 

movement of terrestrial fauna 

potential increase in recreational 
activity and opportunity to better 

potential loss of visual amenity 
associated with the natural coastal 
environment through the 

visual 
amenity may also be enhanced 
through rehabilitation measures. 

An offset package has been formulated to compensate the impacts of 
the development.  The package includes improving the quality of the 
surrounding Bush Forever Site and the RLRP, rather 
elsewhere. 

A Recreational Management Plan will be implemented with the 
primary aim of educating recreational users of the Mangles Bay and 
SIMP of the restrictions on use, to ensure that the conservation values 
of the SIMP are protected. 

Establishment of a Mangles Bay Heritage trail with informative signs 
and displays illustrating the heritage values of the area.

 

will alter the 
appearance of the natural 
environment which may be visible 
from identified significant sites  

physical attributes of significant 
that may obstruct or 

change views of existing natural 
features considered aesthetically 
significant.  The infrastructure may, 

Existing visual amenity values within, and surrounding the Proposal 
area will be maintained as far as practicable through the 
implementation of the following measures: 

• retaining vegetation associated with areas of public open space

• the shore disturbance required for the Proposal is concentrated in 
the area of existing yacht club activity 

• aligning roads on existing contours where practicable

• avoiding interruption of the natural ridgeline

• contributing to rehabilitation and management works in adjacent 
RLRP 

• connecting the new development with the existing residential and 
commercial areas through legible pedestrian access ways

• guiding building height and distribution to provide diversity, 
permeability and limit mass 

• developing design guidelines that specify architectural designs, 
colours and materials that blends well with the natural l
and are visually sensitive to the area 

• developing a Local Structure Plan that maintains key view 
corridors 

• maintaining a landscape buffer around Proposal
minimizes visual impact on the area 

• maintaining a landscape buffer along the coastl

 Mangles Bay Marina Based Tourist Precinct
An offset package has been formulated to compensate the impacts of 
the development.  The package includes improving the quality of the 

, rather than buying land 

A Recreational Management Plan will be implemented with the 
primary aim of educating recreational users of the Mangles Bay and 
SIMP of the restrictions on use, to ensure that the conservation values 

tablishment of a Mangles Bay Heritage trail with informative signs 
and displays illustrating the heritage values of the area. 

The Proposal is not expected to impact the 
regional significance of Cape Peron Bush 
Forever Site 355 or Lake Richmond Bush 
Forever Site 358, including TECs, fish species, 
flora and fauna and hydrological regimes of these 
sites. 

The proposed rehabilitation within Cape Peron is 
predicted to improve the biodiversity of the area, 
consistent with the objectives of the 

The Proposal will not impact directly on the 

Existing visual amenity values within, and surrounding the Proposal 
l be maintained as far as practicable through the 

retaining vegetation associated with areas of public open space 

the shore disturbance required for the Proposal is concentrated in 

aligning roads on existing contours where practicable 

avoiding interruption of the natural ridgeline 

contributing to rehabilitation and management works in adjacent 

connecting the new development with the existing residential and 
eas through legible pedestrian access ways 

guiding building height and distribution to provide diversity, 

developing design guidelines that specify architectural designs, 
colours and materials that blends well with the natural landscape 

developing a Local Structure Plan that maintains key view 

Proposal area that 

maintaining a landscape buffer along the coastline. 

Visual amenity of the coastline and surrounding 
views is an aesthetic value that may be 
compromised following the implementation of 
Proposal, though the view sheds are currently 
broken by the existing infrastructure, industry and 
residential housing.  

a Based Tourist Precinct  
The Proposal is not expected to impact the 
regional significance of Cape Peron Bush 
Forever Site 355 or Lake Richmond Bush 

r Site 358, including TECs, fish species, 
flora and fauna and hydrological regimes of these 

The proposed rehabilitation within Cape Peron is 
predicted to improve the biodiversity of the area, 
consistent with the objectives of the RLRP. 

will not impact directly on the SIMP. 

Visual amenity of the coastline and surrounding 
views is an aesthetic value that may be 
compromised following the implementation of 
Proposal, though the view sheds are currently 
broken by the existing infrastructure, industry and 
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Road traffic 

To ensure that the increase in 
traffic resulting from the 
Proposal does not adversely 
impact on the amenity of social 
surroundings or increase the 
risk to local public safety. 

Main Roads Western Australia (MRWA) Road 
Hierarchy Criteria (MRW

Western Australian Restricted Access Vehicles 
Network 

City of Rockingham infrastructure guidelines

Contaminated sites and acid sulfate soils 

To ensure that emissions do 
not adversely affect 
environment values or the 
health, welfare, and amenity of 
people and land uses by 
meeting statutory requirements 
and acceptable standards. 

 

To ensure that rehabilitation 
achieves an acceptable 
standard compatible with the 
intended land use and 
consistent with appropriate 
criteria. 

• Contaminated Sites Act 2003 (WA)

• Contaminated Sites Regulations 

• Environmental Protection Act (EP Act)

• Contaminated Sites Management Seri
(developed by the DEC)

• Acid Sulfate Soils Guideline Series 
(developed by the DEC)

• Australian New Zealand Guidelines for 
Fresh and Marine Water Quality 
(ANZECC/ARMCANZ 2000)

• National Ocean Disposal Guidelines for 
Dredged Material (Commonwealth of 
Austral

• National Assessment Guidelines for 
Dredging (Commonwealth of Australia 
2009).

 

 

 

 

  

Main Roads Western Australia (MRWA) Road 
Hierarchy Criteria (MRWA 2011) 

Western Australian Restricted Access Vehicles 

City of Rockingham infrastructure guidelines 

The road network within and around the 
Proposal area consists of local access, local 
distributor and distributor roads that service the 
area. 

These existing roads provide access to Garden 
Island and direct access to residential, retail, 
commercial and recreational areas.

Key roads connected to the Proposal area:

• Point Peron Road

• Naval access road

• Memorial Drive 

• Lease Road 

• Boundary Road 

• Parkin Street 

• Rae Road 

• Safety Bay Road.

Contaminated Sites Act 2003 (WA)  

Contaminated Sites Regulations 2006 

Environmental Protection Act (EP Act) 

Contaminated Sites Management Series 
(developed by the DEC) 

Acid Sulfate Soils Guideline Series 
(developed by the DEC) 

Australian New Zealand Guidelines for 
Fresh and Marine Water Quality 
(ANZECC/ARMCANZ 2000) 

National Ocean Disposal Guidelines for 
Dredged Material (Commonwealth of 
Australia 2002) 

National Assessment Guidelines for 
Dredging (Commonwealth of Australia 
2009). 

A search of the ASS Swan Coastal Plain risk 
map (DEC 2003) indicated the site was within an 
area of “low to no risk of ASS occurring within 
3 m of the natural soil surfa

Results of geotechnical investigations suggest 
the majority of soil samples contain neutral to 
alkaline soils with a significant amount of acid 
neutralising capacity.

Concentrations of metals within the sediments to 
be dredged did not exceed, EILs, HIL
EQGs), indicating that there was a low risk of 
adverse ecological effects due to dredging or 
disposal, and that the material was suitable for 
use on land. 

Concentrations of ammonia in elutriates of 
Mangles Bay sediments did not exceed the 
toxicity guideline of the NAGD or Cockburn 
Sound EQG for high ecological protection. The 
median TBT concentration at baseline sediment 
sampling sites also met the EQG.
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The road network within and around the 
Proposal area consists of local access, local 
distributor and distributor roads that service the 

xisting roads provide access to Garden 
Island and direct access to residential, retail, 
commercial and recreational areas. 

Key roads connected to the Proposal area: 

Point Peron Road 

Naval access road 

 

 

Safety Bay Road. 

• public safety issues (e.g. road traffic 
and pedestrian safety) 

• reduction in amenity (e.g. increase 
in noise emissions from vehicles).

A search of the ASS Swan Coastal Plain risk 
map (DEC 2003) indicated the site was within an 
area of “low to no risk of ASS occurring within 

m of the natural soil surface. 

Results of geotechnical investigations suggest 
the majority of soil samples contain neutral to 
alkaline soils with a significant amount of acid 
neutralising capacity. 

Concentrations of metals within the sediments to 
be dredged did not exceed, EILs, HILs or 
EQGs), indicating that there was a low risk of 
adverse ecological effects due to dredging or 
disposal, and that the material was suitable for 

Concentrations of ammonia in elutriates of 
Mangles Bay sediments did not exceed the 

deline of the NAGD or Cockburn 
Sound EQG for high ecological protection. The 
median TBT concentration at baseline sediment 
sampling sites also met the EQG. 

• earthworks (excavation and 
dewatering) have the potential to 
disturb and expose contaminated 
soil, sediment and/or water if 
contamination exists on site

• excavation onsite or along service 
infrastructure corridors has the 
potential to disturb ASS if they 
occur on the site 

• exposure of contaminated 
sediments during the dredging of 
the marina access channel

  
public safety issues (e.g. road traffic 

reduction in amenity (e.g. increase 
in noise emissions from vehicles). 

The increased volume of traffic created by both the construction and 
operation phases of the Proposal may potentially increase public 
safety issues and / or reduce amenity of the area (e.g. increased noise 
emissions).   

In order to mitigate these impacts the following management 
measures will be incorporated into the Local Structure Plan 
preparation and design phase: 

• design of roads according to the City of Rockingham standards

• routing of construction traffic to avoid existing high volume and/or 
residential areas 

• upgrade of Memorial Drive (Section 21.5.2) to cater for increased 
demand, including the installation of appropriate intersection 
controls.  

A Traffic Management Plan, outlining actions to minimise impacts to 
safety and amenity will be developed prior to the commencement of 
construction phase of the Proposal.   

earthworks (excavation and 
dewatering) have the potential to 
disturb and expose contaminated 

sediment and/or water if 
contamination exists on site 

or along service 
infrastructure corridors has the 
potential to disturb ASS if they 

exposure of contaminated 
sediments during the dredging of 
the marina access channel. 

Management measures will be implemented by the Proponent and 
include: 

• undertaking due diligence onshore ASS investigations as part of a 
dewatering management program 

• undertaking due diligence ASS monitoring of the access channel 
during the dredge program 

• undertaking due diligence ASS monitoring of the dredge spoil from 
construction of the access channel  

• stockpiled dredge spoil will be tested for contaminants (such as 
metals and TBT) on advice from DEC Contaminated Sites Branch

• establish a monitoring program encompassing the marina and 
access channel sediments to monitor the potential for Monosulfidic 
black ooze formation.   

• conducting further investigations at three small localised locations 
of potential contamination, 

• maintaining an up to date contaminated sites inventory.

Any areas of contaminated land within the Proposal area will be 
identified, remediated and managed by the Proponent for clearance by 
the DEC prior to the cessation of the construction period and the use 
of the potential contaminated land by the public and/or residents.  

The Proponent will maintain a contaminated sites register throughout 
the pre-construction and construction period at the Proposal area as 
required by the Contaminated Sites Act 2003 (WA).  

 Mangles Bay Marina Based Tourist Precinct
The increased volume of traffic created by both the construction and 

sal may potentially increase public 
safety issues and / or reduce amenity of the area (e.g. increased noise 

In order to mitigate these impacts the following management 
measures will be incorporated into the Local Structure Plan 

design of roads according to the City of Rockingham standards 

routing of construction traffic to avoid existing high volume and/or 

upgrade of Memorial Drive (Section 21.5.2) to cater for increased 
tallation of appropriate intersection 

A Traffic Management Plan, outlining actions to minimise impacts to 
safety and amenity will be developed prior to the commencement of 

It is not anticipated that the increased traffic flow 
generated by the Proposal will have significant 
negative impacts on local road traffic.  

The Proposal will generate increased traffic on 
the road network in the vicinity of Cape Peron, 
during both the construction and operation 
phases.   

Memorial Drive will be realigned and upgraded to 
improve traffic flow with multiple road connections 
to Mangles Bay and the marina. 

The service corridor will have provision for a dual 
road to accommodate increased traffic volumes 
to HMAS Stirling. 

 

Management measures will be implemented by the Proponent and 

undertaking due diligence onshore ASS investigations as part of a 

undertaking due diligence ASS monitoring of the access channel 

undertaking due diligence ASS monitoring of the dredge spoil from 

stockpiled dredge spoil will be tested for contaminants (such as 
metals and TBT) on advice from DEC Contaminated Sites Branch 

ram encompassing the marina and 
access channel sediments to monitor the potential for Monosulfidic 

conducting further investigations at three small localised locations 

ed sites inventory. 

Any areas of contaminated land within the Proposal area will be 
identified, remediated and managed by the Proponent for clearance by 
the DEC prior to the cessation of the construction period and the use 

d by the public and/or residents.   

The Proponent will maintain a contaminated sites register throughout 
construction and construction period at the Proposal area as 

(WA).   

Contaminant levels in the sediment to be 
excavated are such that ecological values in the 
vicinity of the Proposal area will not be affected 
as no EILs or HILs are exceeded, no marine 
guidelines for sediment are exceeded.  

Elutriate testing of sediments in the breakwater 
footprints meet marine water quality guidelines. 

The risk of ASS (sediments and soil) for this 
Proposal is negligible and contaminated sites 
within the Proposal area are unlikely to cause any 
environmental impacts. 

 

a Based Tourist Precinct  
eased traffic flow 

generated by the Proposal will have significant 
negative impacts on local road traffic.   

The Proposal will generate increased traffic on 
the road network in the vicinity of Cape Peron, 
during both the construction and operation 

Memorial Drive will be realigned and upgraded to 
improve traffic flow with multiple road connections 

have provision for a dual 
road to accommodate increased traffic volumes 

ment to be 
excavated are such that ecological values in the 
vicinity of the Proposal area will not be affected 
as no EILs or HILs are exceeded, no marine 
guidelines for sediment are exceeded.   

Elutriate testing of sediments in the breakwater 
et marine water quality guidelines.  

The risk of ASS (sediments and soil) for this 
Proposal is negligible and contaminated sites 
within the Proposal area are unlikely to cause any 
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23. Environmental Offsets Strategy23.1 Policy summary 23.1.1 Western Australian State Government Offsets Policy and GuidanceWA Environmental Offsets Policy, September 2011
The Western Australian Government’s 

Western Australia 2011) seeks to protect and conse

and future generations. The policy is not intended to replace appropriate higher order proactive 

environmental practices, including avoidance and mitigation. 

Offsets are off-site actions to address sig

activity.  There are two categories of environmental offsets:

1. Direct offsets, which are actions providing for on

conservation of habitat on a ‘like for like’

revegetation and rehabilitation of areas outside the 

2. Indirect offsets are actions aimed at improving scientific knowledge or community awareness of 

environmental values that are impac

contributions to existing State Government initiatives, policies or strategic funds.

When committing to a state environmental offset, the following principles apply:

1. Environmental offsets will on

pursued. 

2. Environmental offsets are not appropriate for all projects.

3. Environmental offsets will be cost

of the environmental value being impacted.

4. Environmental offsets will be based on sound environmental information and knowledge.

5. Environmental offsets will be applied within a framework of adaptive management.

6. Environmental offsets will be focussed on longer term strategic

An Environmental Offsets Register will be established by the State Government to record all

agreements in a central register.  The register will provide transparency and accountability across offset 

agreements for monitoring, auditing 

offsets across the State. EPA Position Statement No. 9:  
The Environmental Protection Authority (EPA)

Environmental Offsets (EPA 2006) 

assets’ represent the most important environmental 

conserved for: 

• the State to fulfil its statutory a

• the State to remain sust

• the EPA to comply with its general principles for advice and decision making

For current information on offsets

and Environmental Protection Bulletin: environmental offsets 

Statement is to provide overarching advice about the intent and appropriate use of environmental offsets

to the community, government agencies, indu

stakeholders.  The EPA holds the view that environmental offsets should not be considered

 Mangles Bay Marina Based Tourist Precinct
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Environmental Offsets Strategy 

estern Australian State Government Offsets Policy and Guidance WA Environmental Offsets Policy, September 2011 
The Western Australian Government’s Environmental Offsets Policy September 2011 (Government of 

Western Australia 2011) seeks to protect and conserve environmental and biodiversity values for present 

and future generations. The policy is not intended to replace appropriate higher order proactive 

including avoidance and mitigation.  

site actions to address significant residual environmental impacts of a development or 

activity.  There are two categories of environmental offsets: 

Direct offsets, which are actions providing for on-ground improvement, rehabilitation and 

conservation of habitat on a ‘like for like’ basis.  These include the acquisition, restoration, 

revegetation and rehabilitation of areas outside the Proposal footprint. 

Indirect offsets are actions aimed at improving scientific knowledge or community awareness of 

environmental values that are impacted by a development or activity and may include research or 

contributions to existing State Government initiatives, policies or strategic funds. 

When committing to a state environmental offset, the following principles apply: 

Environmental offsets will only be considered after avoidance and mitigation options have been 

Environmental offsets are not appropriate for all projects. 

Environmental offsets will be cost-effective, as well as relevant and proportionate to the significance 

tal value being impacted. 

Environmental offsets will be based on sound environmental information and knowledge.

Environmental offsets will be applied within a framework of adaptive management.

Environmental offsets will be focussed on longer term strategic outcomes. 

An Environmental Offsets Register will be established by the State Government to record all

agreements in a central register.  The register will provide transparency and accountability across offset 

agreements for monitoring, auditing and reporting and will centralise all relevant information regarding EPA Position Statement No. 9:  Environmental Offsets  
uthority (EPA) is in the process of updating Position Statement No. 9: 

(EPA 2006) and refining the list of critical environmental assets therein.

he most important environmental assets in the State that must be fully protected and 

atutory and policy requirements 

the State to remain sustainable in the longer term 

the EPA to comply with its general principles for advice and decision making. 

or current information on offsets, the statement recommends a referral to the Guidance Statement No. 19

Environmental Protection Bulletin: environmental offsets - biodiversity.  The purpose of this Position 

Statement is to provide overarching advice about the intent and appropriate use of environmental offsets

agencies, industry, developers, consultants, business and other key 

stakeholders.  The EPA holds the view that environmental offsets should not be considered

Marina Based Tourist Precinct 

(Government of 

rve environmental and biodiversity values for present 

and future generations. The policy is not intended to replace appropriate higher order proactive 

nificant residual environmental impacts of a development or 

ground improvement, rehabilitation and 

basis.  These include the acquisition, restoration, 

Indirect offsets are actions aimed at improving scientific knowledge or community awareness of 

ted by a development or activity and may include research or 

ly be considered after avoidance and mitigation options have been 

effective, as well as relevant and proportionate to the significance 

Environmental offsets will be based on sound environmental information and knowledge. 

Environmental offsets will be applied within a framework of adaptive management. 

An Environmental Offsets Register will be established by the State Government to record all WA offset 

agreements in a central register.  The register will provide transparency and accountability across offset 

and reporting and will centralise all relevant information regarding 

Position Statement No. 9: 

and refining the list of critical environmental assets therein.  ‘Critical 

be fully protected and 

 

Guidance Statement No. 19 

The purpose of this Position 

Statement is to provide overarching advice about the intent and appropriate use of environmental offsets 

stry, developers, consultants, business and other key 

stakeholders.  The EPA holds the view that environmental offsets should not be considered in isolation, but 
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rather as part of an integrated framework for 

behavioural incentive programs. EPA Guidance Statement No. 19:
This Guidance Statement (EPA 2008) 

schemes that impact on biodiversity.

packages by proponents, which the EPA assesses on a case

established in the WA Environmental Offsets Policy

proposals and planning schemes referred to the EPA that have significant adverse impacts on biodiversity 

assets of ‘high’ or ‘critical’ value.  The Statement also identifies the responsibilities of the EPA, the 

Department of Environment and Conservation (DEC) and 

offsets. 

This Statement does not apply to offsets associated with greenhouse gas emissions or other pollutant 

emissions.  There are currently no state greenhouse gas offset policies or guidance notes.  23.1.2 Consultation Draft: Environment Protection and Biodiversity Conservation Act 1999Offset Policy, August 2011
The aim of the Environment Protection and Biodiversity Conservation Act

is to ensure that offsets deliver high quality conserv

under the EPBC Act (to improve or maintain viability).  It is intended to be applied with flexibility and to 

provide a transparent framework.  It also is intended to provide certainty for proponents and 

and will be applied with scientific rigour.  Suitable offset packages must be built around direct offsets

however, they may also include indirect offsets.  The size of the offset is to be in proportion to the impact 

and to the level of statutory protection that applies to the species or community.  It is intended that the 

offset maintains or improves the viability of the species or community while managing the risk that the 

offset may not succeed through monitoring and management (

Offsets are defined as: 

measures to compensate for environmental impacts that cannot be adequately reduced through 

avoidance or mitigation.  Offsets do not reduce the impacts of an action.  Instead they provide 

environmental benefits to counterbalance

measures. These remaining impacts are termed ‘residual impacts’

Offsets are considered to be a management tool for proponents seeking to undertake an action that will 

have residual impacts.   They are not to be presented at referral stage even though the residual impact 

should be measureable at this stage.  The decision maker will request an offset proposal if it is applicable 

and will advise the proponent to include them as a conditio

Impact Guidelines 1.1: Matters of National Environmental Significance

generally not required when no significant impact is likely (

There are two types of offsets: directDirect offsets 
The EPBC Act Offsets Policy requires direct offsets to be

improvement of habitat or landscape values.  A minimum

derived from direct offsets. They may include:

• long-term protection of existing habitat 

conservation estate, and covenanting arrangements on private land

• restoration or rehabilitation of existing degraded ha

• re-establishing habitat. 

Wherever possible, a ‘like for like’ approach should be taken, such that the offset measure should target 

the specific environmental value being impacted by the proposed action.  

 Mangles Bay Marina Based Tourist Precinct
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rather as part of an integrated framework for environmental management that includes regulator

 EPA Guidance Statement No. 19: Environmental Offsets – Biodiversity  
(EPA 2008) specifically addresses environmental offsets for proposals

schemes that impact on biodiversity.  This Statement provides advice for the development of offsets 

packages by proponents, which the EPA assesses on a case-by-case basis against the principles 

WA Environmental Offsets Policy.  It identifies the EPA’s expectations for development 

s and planning schemes referred to the EPA that have significant adverse impacts on biodiversity 

assets of ‘high’ or ‘critical’ value.  The Statement also identifies the responsibilities of the EPA, the 

Department of Environment and Conservation (DEC) and the Proponent in relation to environmental 

This Statement does not apply to offsets associated with greenhouse gas emissions or other pollutant 

emissions.  There are currently no state greenhouse gas offset policies or guidance notes.  Environment Protection and Biodiversity Conservation Act 1999Offset Policy, August 2011 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) Offsets Policy 

is to ensure that offsets deliver high quality conservation outcomes for Matters of NES that are protected 

under the EPBC Act (to improve or maintain viability).  It is intended to be applied with flexibility and to 

provide a transparent framework.  It also is intended to provide certainty for proponents and 

and will be applied with scientific rigour.  Suitable offset packages must be built around direct offsets

they may also include indirect offsets.  The size of the offset is to be in proportion to the impact 

tory protection that applies to the species or community.  It is intended that the 

offset maintains or improves the viability of the species or community while managing the risk that the 

offset may not succeed through monitoring and management (DSEWPaC 2011a). 

measures to compensate for environmental impacts that cannot be adequately reduced through 

avoidance or mitigation.  Offsets do not reduce the impacts of an action.  Instead they provide 

environmental benefits to counterbalance the impacts that remain after avoidance and mitigation 

measures. These remaining impacts are termed ‘residual impacts’ (DSEWPaC 2011a).

Offsets are considered to be a management tool for proponents seeking to undertake an action that will 

pacts.   They are not to be presented at referral stage even though the residual impact 

should be measureable at this stage.  The decision maker will request an offset proposal if it is applicable 

and will advise the proponent to include them as a condition of approval.  As defined in the 

Impact Guidelines 1.1: Matters of National Environmental Significance (DEWHA 2009) 

generally not required when no significant impact is likely (DSEWPaC 2011a). 

of offsets: direct and indirect, as outlined below. 

The EPBC Act Offsets Policy requires direct offsets to be aimed at on-ground maintenance and 

improvement of habitat or landscape values.  A minimum of 75% of the total offset points required must be 

They may include: 

term protection of existing habitat – including the acquisition and inclusion of land in the 

conservation estate, and covenanting arrangements on private land 

restoration or rehabilitation of existing degraded habitat 

 

Wherever possible, a ‘like for like’ approach should be taken, such that the offset measure should target 

the specific environmental value being impacted by the proposed action.   

Marina Based Tourist Precinct 
management that includes regulatory and 

specifically addresses environmental offsets for proposals or 

provides advice for the development of offsets 

case basis against the principles 

.  It identifies the EPA’s expectations for development 

s and planning schemes referred to the EPA that have significant adverse impacts on biodiversity 

assets of ‘high’ or ‘critical’ value.  The Statement also identifies the responsibilities of the EPA, the 

the Proponent in relation to environmental 

This Statement does not apply to offsets associated with greenhouse gas emissions or other pollutant 

emissions.  There are currently no state greenhouse gas offset policies or guidance notes.   Environment Protection and Biodiversity Conservation Act 1999 
1999 (EPBC Act) Offsets Policy 

NES that are protected 

under the EPBC Act (to improve or maintain viability).  It is intended to be applied with flexibility and to 

provide a transparent framework.  It also is intended to provide certainty for proponents and the community 

and will be applied with scientific rigour.  Suitable offset packages must be built around direct offsets; 

they may also include indirect offsets.  The size of the offset is to be in proportion to the impact 

tory protection that applies to the species or community.  It is intended that the 

offset maintains or improves the viability of the species or community while managing the risk that the 

measures to compensate for environmental impacts that cannot be adequately reduced through 

avoidance or mitigation.  Offsets do not reduce the impacts of an action.  Instead they provide 

the impacts that remain after avoidance and mitigation 

C 2011a). 

Offsets are considered to be a management tool for proponents seeking to undertake an action that will 

pacts.   They are not to be presented at referral stage even though the residual impact 

should be measureable at this stage.  The decision maker will request an offset proposal if it is applicable 

n of approval.  As defined in the Significant 

 offsets are 

ground maintenance and 

of 75% of the total offset points required must be 

including the acquisition and inclusion of land in the 

Wherever possible, a ‘like for like’ approach should be taken, such that the offset measure should target 
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Contracting this work through an accredited t

accredited biodiversity banking scheme is acceptable.Indirect offsets 
Indirect offsets are aimed at increasing knowledge, understanding and management of environmental 

values to improve the conservation outcomes.  Indirect offsets may include:

• implementation of recovery plan actions 

• contributions to relevant research or education programs

• removal of threatening processes

• on-going management activities such as monitoring, maintenanc

implementation of management plans etc. 

Offsets that have positive socio-economic benefits and build on those required by the state or territory are 

encouraged.  Therefore, a state or territory offset will count toward an offset under t

extent that it compensates for the residua

EPBC Act.  The impact on the protected 

determination of offsets.   

Offsets are required to be readily measured, monitored, audited and enforced.  This process is enhanced 

by setting clear completion criteria, which are regularly monitored.  Offsets will be registered to ensure that 

they are not used more than once and all costs 

Biodiversity banking schemes based on reproducible and scientifically robust metrics are acceptable as 

the means of determining the conservation value of the proposed action site and the potential offset.

Biodiversity banking schemes encourage private landholders to cons

management actions to improve biodiversity values in perpetuity will count towards the generation of 

'biodiversity credits'.  Developers could purchase these credits to offse

The Australian Government has developed eight 

EPBC Act.  These are: 

1. Environmental offsets should be targeted to the M

being impacted. 

2. A flexible approach should be taken to the design and use of environmental offsets to achieve long

term and certain conservation outcomes which are cost effective for proponents

3. Environmental offsets should deliver a

4. Environmental offsets should be developed as a

and indirect offsets. 

5. Environmental offsets should, as a

the development and ideally deliver

6. Environmental offsets should be located within the same general area as the development activity

7. Environmental offsets should be delivered in a

8. Environmental offsets should be enforcea
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Contracting this work through an accredited third party organisation or through buying credits in an 

accredited biodiversity banking scheme is acceptable. 

Indirect offsets are aimed at increasing knowledge, understanding and management of environmental 

ion outcomes.  Indirect offsets may include: 

implementation of recovery plan actions (including surveys) 

contributions to relevant research or education programs 

removal of threatening processes 

going management activities such as monitoring, maintenance, preparation and 

implementation of management plans etc.  

economic benefits and build on those required by the state or territory are 

.  Therefore, a state or territory offset will count toward an offset under the EPBC Act to the 

extent that it compensates for the residual impact to the protected Matters of NES identified under the 

impact on the protected Matters of NES needs to be well defined to assist with the 

are required to be readily measured, monitored, audited and enforced.  This process is enhanced 

by setting clear completion criteria, which are regularly monitored.  Offsets will be registered to ensure that 

they are not used more than once and all costs are to be borne by the proponent. 

Biodiversity banking schemes based on reproducible and scientifically robust metrics are acceptable as 

the means of determining the conservation value of the proposed action site and the potential offset.

ncourage private landholders to conserve biodiversity on their land;

management actions to improve biodiversity values in perpetuity will count towards the generation of 

Developers could purchase these credits to offset adverse ecological impacts.

Australian Government has developed eight principles for the use of environmental offsets under the 

should be targeted to the Matters of NES protected by the EPBC Act

A flexible approach should be taken to the design and use of environmental offsets to achieve long

conservation outcomes which are cost effective for proponents. 

Environmental offsets should deliver a real conservation outcome. 

Environmental offsets should be developed as a package of actions — which may include both direct 

Environmental offsets should, as a minimum, be commensurate with the magnitude of the impacts of 

the development and ideally deliver outcomes that are ‘like for like’. 

Environmental offsets should be located within the same general area as the development activity

Environmental offsets should be delivered in a timely manner and be long lasting. 

Environmental offsets should be enforceable, monitored and audited. 

 

Marina Based Tourist Precinct 
credits in an 

Indirect offsets are aimed at increasing knowledge, understanding and management of environmental 

e, preparation and 

economic benefits and build on those required by the state or territory are 

he EPBC Act to the 

identified under the 

needs to be well defined to assist with the 

are required to be readily measured, monitored, audited and enforced.  This process is enhanced 

by setting clear completion criteria, which are regularly monitored.  Offsets will be registered to ensure that 

Biodiversity banking schemes based on reproducible and scientifically robust metrics are acceptable as 

the means of determining the conservation value of the proposed action site and the potential offset. 

erve biodiversity on their land; 

management actions to improve biodiversity values in perpetuity will count towards the generation of 

t adverse ecological impacts. 

for the use of environmental offsets under the 

protected by the EPBC Act, that is 

A flexible approach should be taken to the design and use of environmental offsets to achieve long-

which may include both direct 

minimum, be commensurate with the magnitude of the impacts of 

Environmental offsets should be located within the same general area as the development activity. 
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23.2 Overview of impacts
The significant residual environmental impacts of the Proposal, after consideration of other mitigation 

measures to be applied, are expected to be:

1. Clearance of 1.93 ha of FCT 30a

which is identified as a Threatened Ecological Community by the State of Western Australia.

2. Clearing of 32.6 ha of graceful s

individual being recorded in the Proposal area.

3. Clearing of approximately 1 ha of woodland assessed as providing potential roosting habitat for Black 

Cockatoo species. 

4. Loss of 5.66 ha of seagrass meadow

5. Clearance of 37 ha of native vegetation

6. Clearance of 40 ha of native vegetation23.3 Significance of residual impacts on 'critical' environmental assets
The proposed site is considered a ‘critical’ environmental as

Statement No. 9 (2006a); given that 

system (Regional Park); a Bush Forever Reserve;

for Black Cockatoo species; part of a threatened ecological community (FCT 30a)

environments managed by the State Environmental (Cockburn Sound) Policy 2005 (Cockburn Sound SEP)

(including Benthic Primary Producer habitat

Given consideration to the scale 

the Proponent does not consider there to be any significant adverse impac

Proposal. Furthermore, together with the o

section (Section 23.4), the Proponent

from implementation of the Proposal, in accordance with EP

limit application of a presumption of unacceptability of the Proposal.23.4 Environmental offset strategy
This offset strategy is being developed in consultation with DEC

principles set out in EPA Guidance No

(DEWR 2007).   

The basic components of the offsets 

(the environmental offsets reporting form prescribed by the EPA 

It is intended that a detailed offsets strategy, once agreed with the DEC, DoP and 

provided to the EPA at the time of submission of the Summary and Response to Public Submissions on

the PER. 

The Proponent believes that the 

benefit’ in respect of both ‘critical’ and 

would provide for adequate mitigation of the residual impact on an area with high biodiversity values

that the overall outcome can be considered environmentally acceptable, in accordance with EPA 

objectives. 
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impacts 
The significant residual environmental impacts of the Proposal, after consideration of other mitigation 

measures to be applied, are expected to be: 

1.93 ha of FCT 30a Callitris preissii (or Melaleuca lanceolata) forest and woodlands

as a Threatened Ecological Community by the State of Western Australia.

Clearing of 32.6 ha of graceful sun-moth habitat and potential direct impact to individuals, with 

rded in the Proposal area. 

Clearing of approximately 1 ha of woodland assessed as providing potential roosting habitat for Black 

of 5.66 ha of seagrass meadow. 

ha of native vegetation that is located within the Rockingham Lakes Regional Park.

native vegetation that is located within the Cape Peron Bush Forever Site 355Significance of residual impacts on 'critical' environmental assets
The proposed site is considered a ‘critical’ environmental asset under definitions in EPA Position 

that the Proposal Area constitutes part of a public conservation reserve 

a Bush Forever Reserve; habitat for the Endangered graceful s

part of a threatened ecological community (FCT 30a); and,

State Environmental (Cockburn Sound) Policy 2005 (Cockburn Sound SEP)

including Benthic Primary Producer habitat and seagrass meadows). 

 of the expected residual impact on both ‘critical’ and ‘high value’ assets, 

does not consider there to be any significant adverse impacts to critical assets from the 

together with the offsets package to be negotiated as discussed in the following 

the Proponent believes that there would be a ‘net environmental benefit’ resulting 

from implementation of the Proposal, in accordance with EPA objectives.  This is considered

limit application of a presumption of unacceptability of the Proposal. Environmental offset strategy 
offset strategy is being developed in consultation with DEC, DoP and DSEWPaC based on the 

et out in EPA Guidance No. 19 (EPA 2008) and Commonwealth draft offsets policy 

offsets package have been qualitatively defined and are reported in 

fsets reporting form prescribed by the EPA [EPA 2008]).   

It is intended that a detailed offsets strategy, once agreed with the DEC, DoP and DSEWPaC, will be 

provided to the EPA at the time of submission of the Summary and Response to Public Submissions on

that the finalised offsets strategy would represent a substantial ‘

in respect of both ‘critical’ and ‘high value’ assets, and the conservation of Matters of NES

igation of the residual impact on an area with high biodiversity values

that the overall outcome can be considered environmentally acceptable, in accordance with EPA 

Marina Based Tourist Precinct 
The significant residual environmental impacts of the Proposal, after consideration of other mitigation 

) forest and woodlands, 

as a Threatened Ecological Community by the State of Western Australia. 

oth habitat and potential direct impact to individuals, with one 

Clearing of approximately 1 ha of woodland assessed as providing potential roosting habitat for Black 

gham Lakes Regional Park. 

Cape Peron Bush Forever Site 355. Significance of residual impacts on 'critical' environmental assets 
definitions in EPA Position 

part of a public conservation reserve 

sun-moth; habitat 

, impacts to marine 

State Environmental (Cockburn Sound) Policy 2005 (Cockburn Sound SEP) 

of the expected residual impact on both ‘critical’ and ‘high value’ assets, 

ts to critical assets from the 

ffsets package to be negotiated as discussed in the following 

be a ‘net environmental benefit’ resulting 

is considered sufficient to 

SEWPaC based on the 

) and Commonwealth draft offsets policy statement 

package have been qualitatively defined and are reported in Table 77 

SEWPaC, will be 

provided to the EPA at the time of submission of the Summary and Response to Public Submissions on 

substantial ‘net environmental 

Matters of NES.  It 

igation of the residual impact on an area with high biodiversity values, such 

that the overall outcome can be considered environmentally acceptable, in accordance with EPA 
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Table 77 Environmental offsets information 

Section A: Administrative information. 

1.  Proposal or scheme name: Mangles Bay Marina Based Tourist Precinct 

2.  Summary of proposal or scheme:  

The Proponent, Cedar Woods Properties Limited (Cedar Woods)

Sound. The Mangles Bay Marina Based Tourist Precinct (the Proposal) 

development comprising tourism, accommodation, commercial, public open space (POS) and residential land uses

Section B: Type of environmental asset(s) – State whether Critical or High Value, describe the environmental values and attributes

The proposed site is considered a ‘critical’ environmental asset 

conservation reserve system (Regional Park); a Bush Forever Reserve; 

ecological community (FCT 30a); and, impacts to marine environments

Benthic Primary Producer habitat, seagrass meadows). 

The following is a summary of environmental assets for the Proposal Area:

• occurrence FCT 30a Callitris preissii (or Melaleuca lanceolata) forest and woodlands

• occurrence of two Priority 3 Ecological Communities (State) Priority 3 PECs by the state, FCT SCP30b
Acacia shrublands on taller dunes 

• 37 ha of native vegetation that is located within the Rockingham Lakes Regional Park

• 40 ha of native vegetation that is located within the Cape Peron Bush Forever Site 355

• potential for decrease of water levels in Lake Richmond during construction 

o  Bush forever site 358 (Lake Richmond) 

o TEC (State and Federal) Thrombolite community

o TEC (State and Federal) FCT 19 a 

• approximately 36 ha of graceful sun-moth habitat known to be utilised by at least one individual sp

• approximately 6 ha of woodland assessed as providing potential roosting habitat for Black Cockatoo species

• likely presence of several Priority vertebrate fauna species (Quenda, Perth l

• potential presence of EPBC Act listed migratory terrestrial species

• potential presence of migratory marine species 

• potential presence of cetaceans 

• Benthic Primary Producer habitat (seagrass meadow) 

• impact on marine waters within the State Environmental (Cockburn Sound) Po
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Mangles Bay Marina Based Tourist Precinct  

Properties Limited (Cedar Woods) proposes to develop a tourist based marina development located in Mangles Bay, at the southern end of Cockburn 

Mangles Bay Marina Based Tourist Precinct (the Proposal) comprises a single entrance marina to accommodate up to 500 pens and moorings and a surrounding land 

ourism, accommodation, commercial, public open space (POS) and residential land uses. 

State whether Critical or High Value, describe the environmental values and attributes

itical’ environmental asset under definitions in EPA Position Statement No. 9 (2006a); given that the Proposal 

a Bush Forever Reserve; habitat for the Endangered graceful sun-moth; habitat for Black Cockatoo species; part of a threatened 

impacts to marine environments managed by the State Environmental (Cockburn Sound) Policy 2005 (Cockburn Sound SEP)

The following is a summary of environmental assets for the Proposal Area: 

) forest and woodlands, which is identified as a Threatened Ecological Community by the State of W

Priority 3 PECs by the state, FCT SCP30b Quindalup Eucalyptus gomphocephala and/or Agonis flexuosa

that is located within the Rockingham Lakes Regional Park 

Cape Peron Bush Forever Site 355 

decrease of water levels in Lake Richmond during construction and operation to impact upon values of Lake Richmond which include: 

TEC (State and Federal) Thrombolite community 

moth habitat known to be utilised by at least one individual specimen 

approximately 6 ha of woodland assessed as providing potential roosting habitat for Black Cockatoo species 

likely presence of several Priority vertebrate fauna species (Quenda, Perth lined skink, jewelled ctenotus and carpet python) 

ce of EPBC Act listed migratory terrestrial species 

State Environmental (Cockburn Sound) Policy 2005 (Cockburn Sound SEP). 

 Mangles Bay Marina Based Tourist Precinct 
located in Mangles Bay, at the southern end of Cockburn 

marina to accommodate up to 500 pens and moorings and a surrounding land 

State whether Critical or High Value, describe the environmental values and attributes. 

the Proposal Area constitutes part of a public 

th; habitat for Black Cockatoo species; part of a threatened 

State Environmental (Cockburn Sound) Policy 2005 (Cockburn Sound SEP) (including 

, which is identified as a Threatened Ecological Community by the State of Western Australia 

Agonis flexuosa woodlands and FCT SCP29b 
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Section C: Significant impacts (describe the significant adverse environmental impacts related to the proposal or scheme befo

• clearance of 1.93 ha of FCT 30a Callitris preissii (or Melaleuca lanceolata) forest and woodlands
condition of the area FCT 30a proposed to be cleared ranges from

• clearing of 32.6 ha of Graceful Sun Moth habitat and potential direct impact to individuals, with 1 individual being recorded in the Propo

• clearing of approximately 1 ha of woodland assessed as providing potential roosting hab

• loss of 5.66 ha of seagrass meadow 

• clearance of 37 ha of native vegetation that is located within the Rockingham Lakes Region

• clearance of 40 ha of native vegetation that is located within the Cape Peron Bush Forever Site 355

• construction impact of water level reduction 0.42m under ‘dry’ construction scenario

Section D: Mitigation measures (describe all measures to Avoid, Minimise, Rectify and Reduce)

Avoid 

The Marina concept and design forming the MBTBMP represents a refinement of previous concepts. The design is respons

identified as highly valuable during past assessments. 

Having determined (through a community consultation process and Section 16 EPA review

substantial changes in design and footprint in order to limit impacts. Notwithstanding these limitations

• the design has been contracted to the north to increase the separation distance between the Marina and Lake Richmond

• the marina breakwater and access channel have been designed to occupy a smaller area

• following an assessment of suitability, dredge spoil will be disposed on the Marina site and sea water captured a
(to disposal at sea) avoids impact to a secondary marine site. 
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Section C: Significant impacts (describe the significant adverse environmental impacts related to the proposal or scheme before mitigation measures are applied)

uca lanceolata) forest and woodlands, which is identified as a Threatened Ecological Community by the State of Western Australia. 
to be cleared ranges from Very Good - Degraded 

Moth habitat and potential direct impact to individuals, with 1 individual being recorded in the Proposal area 

learing of approximately 1 ha of woodland assessed as providing potential roosting habitat for Black Cockatoo species 

that is located within the Rockingham Lakes Regional Park 

Cape Peron Bush Forever Site 355 

under ‘dry’ construction scenario. 

Section D: Mitigation measures (describe all measures to Avoid, Minimise, Rectify and Reduce). 

The Marina concept and design forming the MBTBMP represents a refinement of previous concepts. The design is responsive to those environmental values that have been 

through a community consultation process and Section 16 EPA review) that the Proposal could proceed to assessment under the EP Act, i

substantial changes in design and footprint in order to limit impacts. Notwithstanding these limitations, the following changes to design have been made to avoid impacts:

separation distance between the Marina and Lake Richmond 

he marina breakwater and access channel have been designed to occupy a smaller area  

ollowing an assessment of suitability, dredge spoil will be disposed on the Marina site and sea water captured and returned in a manner that minimises adverse water quality impacts.  This alternative 

 Mangles Bay Marina Based Tourist Precinct 
re mitigation measures are applied). 

as a Threatened Ecological Community by the State of Western Australia.  The 

ive to those environmental values that have been 

could proceed to assessment under the EP Act, it is difficult to effect 

the following changes to design have been made to avoid impacts: 

nd returned in a manner that minimises adverse water quality impacts.  This alternative 
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Minimise 

On the basis of adverse modelling results, the marina construction method has been changed from

methodology represents a significant cost to the Proposal but was considered necessary.

The service corridor providing for the road and Water Corporation infrastructure has be

Following an assessment of suitability, dredge spoil will be disposed on the Marina site and sea water captured and returned 

impacts. 

Rectify/Reduce 

Long-term impacts would be reduced through the rehabilitation of

and the two Priority 3 Priority Ecological Communities.   

The rehabilitation of 2.83 ha of FCT 30a Callitris preissii (or Melaleuca lanceolata

Cedar Woods would seek to engage the Department of Environment and Conservation to investigate options for the 

Conservation Estate. 

The rehabilitation of 6 ha of seagrass in Cockburn Sound, with the additional potential to rehabilitate swing mooring seagrass scars (estimated at 

Cedar Woods would also implement environmental management plans (
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On the basis of adverse modelling results, the marina construction method has been changed from ‘dry’ to ‘wet’ to minimise the need for dewatering.  The change in construction 

but was considered necessary. 

orridor providing for the road and Water Corporation infrastructure has been designed to minimise the footprint of this infrastructure.

Following an assessment of suitability, dredge spoil will be disposed on the Marina site and sea water captured and returned in a manner that minimises adverse water quality 

term impacts would be reduced through the rehabilitation of adjacent native vegetation within the RLRP and Bush Forever Site 355, including significant areas of GSM habitat 

Melaleuca lanceolata) forest and woodlands would also include tuarts for Black Cockatoo habitat.

Cedar Woods would seek to engage the Department of Environment and Conservation to investigate options for the purchase of, or contribution to the purchase of 

6 ha of seagrass in Cockburn Sound, with the additional potential to rehabilitate swing mooring seagrass scars (estimated at 

would also implement environmental management plans (Appendix 1) to reduce impacts to key environmental assets. 

 Mangles Bay Marina Based Tourist Precinct 
‘dry’ to ‘wet’ to minimise the need for dewatering.  The change in construction 

to minimise the footprint of this infrastructure. 

manner that minimises adverse water quality 

adjacent native vegetation within the RLRP and Bush Forever Site 355, including significant areas of GSM habitat 

uarts for Black Cockatoo habitat. 

purchase of, or contribution to the purchase of an area of 

6 ha of seagrass in Cockburn Sound, with the additional potential to rehabilitate swing mooring seagrass scars (estimated at 3 ha) resulting in no net loss. 
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Section F: Proposed offsets for each significant residual impact (identify direct and contributing off

reservation status of the proposed offset site. Identify any encumbrances or other restrictions on the land that may impact t

and provide evidence demonstrating how these issues have been resolved.

As offset negotiations are at a preliminary stage, and considering the components of the package carry some commercial sensit

considered is provided below.  These include a number of options of direct and indirect offsets that could be pursued. These are divided into ‘primary’ offsets and ‘supporting’ 

offsets. 

Primary Offsets (Direct and Indirect/Contributing Components)

Rehabilitation of Rockingham Lakes Regional Park and Purchase of Conservation Estate

The Rockingham Lakes Regional Park Management Plan (DEC 2010) identifies the Park’s values and management objectives (Managem

identifies five (5) management zones, being Conservation and Protection, Natural Environmental Use, Recreation, Special Use and Area Subject to Further Planning (Indicative). 

The Proposal site is identified by the Management Plan as Area Subject to Further Planning (Indicative), deferring the identificati

of Mangles Bay Marina Based Tourist Precinct.   

There is no legal stipulation to the ratio of land affected to land replaced or restored as part of an environmental offset. 

establish environmental offset ratios applicable to Bush Forever sites. 

The Proposal area is considered to support an area of ‘medium to high’

the Proposal area is assessed as being of conservation significance.

significance of the isolated, small population requires consideration

The site does not support any populations of flora of significance. 

Complex.  Forty-eight percent of the pre-European settlement extent of this complex remains

objective of this policy.  The site supports two FCTs that are listed a

FCT SCP29b Acacia shrublands on taller dunes.  The Proposal

rehabilitation/restoration effort and is in Good to Degraded condition in this area.

SPP 2.8 establishes an equivalent gain environmental offset ratio of 1:1 for an area of medium conservation significance whic

high conservation significance.  SPP 2.8 notes that gains can include active improvements of quality and/or avoiding potential losses of quality by agreement 

uses.   

On the basis of a ratio of 1:1.5, the Proposal proposes to rehabilitate native vegetation within

suitable for inclusion in the Conservation Estate. 
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Section F: Proposed offsets for each significant residual impact (identify direct and contributing offsets). Include a description of the land tenure and zoning / 

reservation status of the proposed offset site. Identify any encumbrances or other restrictions on the land that may impact the implementation of the proposed offset 

ating how these issues have been resolved. 

As offset negotiations are at a preliminary stage, and considering the components of the package carry some commercial sensitivity, a brief description of the offset concepts being 

options of direct and indirect offsets that could be pursued. These are divided into ‘primary’ offsets and ‘supporting’ 

Primary Offsets (Direct and Indirect/Contributing Components). 

and Purchase of Conservation Estate 

The Rockingham Lakes Regional Park Management Plan (DEC 2010) identifies the Park’s values and management objectives (Managem

ation and Protection, Natural Environmental Use, Recreation, Special Use and Area Subject to Further Planning (Indicative). 

site is identified by the Management Plan as Area Subject to Further Planning (Indicative), deferring the identification of the Management Zone until the determination 

There is no legal stipulation to the ratio of land affected to land replaced or restored as part of an environmental offset.  The Statement of Planning Policy

establish environmental offset ratios applicable to Bush Forever sites.  

nsidered to support an area of ‘medium to high’ conservation significance.  The presence of Graceful Sun Moth habitat and the location of on

area is assessed as being of conservation significance.  The density of GSM recorded on-site and adjacent sites is low (DEC

significance of the isolated, small population requires consideration in the context of more extensive populations located elsewhere on the Swan Coastal Plain. 

The site does not support any populations of flora of significance.  The site’s vegetation ranges from Very Good to Good to Degraded. The site supports the Quindalu

European settlement extent of this complex remains, 20% of this complex is designated as Bush Forever, exceeding the 10% retention 

at are listed as Priority 3 PECs - FCT SCP30b Quindalup Eucalyptus gomphocephala 

Proposal will impact upon FCT 29b.  This vegetation community type is dominant in the area identified 

rehabilitation/restoration effort and is in Good to Degraded condition in this area. 

SPP 2.8 establishes an equivalent gain environmental offset ratio of 1:1 for an area of medium conservation significance which is cleared and a net gain ratio of 1:1.5

SPP 2.8 notes that gains can include active improvements of quality and/or avoiding potential losses of quality by agreement 

rehabilitate native vegetation within the Rockingham Lakes Regional Park in the Cape Perron vicinity and purchase an area 

 Mangles Bay Marina Based Tourist Precinct 
sets). Include a description of the land tenure and zoning / 

he implementation of the proposed offset 

ivity, a brief description of the offset concepts being 

options of direct and indirect offsets that could be pursued. These are divided into ‘primary’ offsets and ‘supporting’ 

The Rockingham Lakes Regional Park Management Plan (DEC 2010) identifies the Park’s values and management objectives (Management Zones).  The Management Plan 

ation and Protection, Natural Environmental Use, Recreation, Special Use and Area Subject to Further Planning (Indicative).  

on of the Management Zone until the determination 

The Statement of Planning Policy 2.8 does, however, 

conservation significance.  The presence of Graceful Sun Moth habitat and the location of one individual in 

site and adjacent sites is low (DEC 2011 pers comm) and therefore the 

in the context of more extensive populations located elsewhere on the Swan Coastal Plain.  

The site’s vegetation ranges from Very Good to Good to Degraded. The site supports the Quindalup Vegetation 

20% of this complex is designated as Bush Forever, exceeding the 10% retention 

gomphocephala and/or Agonis flexuosa woodlands and 

This vegetation community type is dominant in the area identified for 

h is cleared and a net gain ratio of 1:1.5 for an area of 

SPP 2.8 notes that gains can include active improvements of quality and/or avoiding potential losses of quality by agreement to forego permitted 

the Rockingham Lakes Regional Park in the Cape Perron vicinity and purchase an area 
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Rehabilitation of TEC FCT 30a 

FCT 30a near the corner of Memorial Drive and Safety Bay Road is 4.63

area to be cleared ranges from Very Good to Degraded. 

Cedar Woods proposes to consolidate the area of FCT 30a via rehabilitatio

being in Good – Degraded condition.  The consolidation of the area of FCT 30a will provide an area larger than

a better area to boundary ratio.  Confidence in the ability of the rehabilitation to improve the values of the remnant TEC 

of the TEC appears to be an area of recolonisation/rehabilitation

Graceful sun-moth 

Clearing for the Proposal will include graceful sun-moth habitat which has been observed within and adjacent to the development area. 

individuals, one within the site and two in the area adjacent to the south (proposed as an area of rehabilitation). 

of Lomandra maritima similar to that supported by the site and is therefore considered to form part of the hab

The GSM offset proposed seeks to rehabilitate the area directly south of the site.

Regional Park.  The site is approximately 35 ha, and currently supports vegetation of Good to Degraded condition. 

has excellent potential to support greater densities of Lomandra 

the degraded nature of the site. Rehabilitation of the site would seek to increase the densities of 

Rehabilitation of seagrass 

No net loss of seagrass is allowed in Cockburn Sound as it has been identified as a Category F system under EPA Environmental

The EPA’s environmental objective in these areas is to ensure no net loss of B

Primary Producer habitat and/or their associated BPP communities.

The Proposal is expected to result in the loss of approximately 6

seagrass replacement program is currently underway to determine the viability of seagrass replacement in the area. 

Preliminary results suggest success in the order of 70%; however, conclusions cannot be reached until the completion of a full 12 month trial period. 

be available shortly.  

In addition, an opportunity exists for rehabilitation with the removal of the swing moorings currently present in the Bay.

3 ha.  These moorings have a significant combined impact on seagrass.

confirmed throughout the EIA process. 

Section G: Spatial data relating to offset site/s (see EPA Guidance Statement No. 19: environmental offsets

Spatial data and metadata statements would be provided to the EPA when the offsets package is finalised.  This is expected to coincide with sub

Response to Public Submissions on the PER. 
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afety Bay Road is 4.63 ha in area and is an example of a TEC.  The Proposal will clear 1.93 ha of FCT 30a.  The condition of the 

Cedar Woods proposes to consolidate the area of FCT 30a via rehabilitation of 1.61 ha that currently does not support FCT 30a and 1.22 ha of FCT 30a that has been identified as 

The consolidation of the area of FCT 30a will provide an area larger than the current mapped extent and an area of 

Confidence in the ability of the rehabilitation to improve the values of the remnant TEC occurrence is provided by the fact that the current 

ation/rehabilitation. 

oth habitat which has been observed within and adjacent to the development area.  Sampling to date has only located three 

in the area adjacent to the south (proposed as an area of rehabilitation).  The area to the south is contiguous with the site, supports densities 

similar to that supported by the site and is therefore considered to form part of the habitat area for the local population (DEC

The GSM offset proposed seeks to rehabilitate the area directly south of the site.  The site is contained with the Bush Forever Protection Area and is within the Rockingham Lakes 

currently supports vegetation of Good to Degraded condition.  The vegetation communities mapped on the site suggest the site 

Lomandra maritima and subsequently GSM.  Whilst the site does support densities of 

the degraded nature of the site. Rehabilitation of the site would seek to increase the densities of Lomandra maritima and increase the habitat values for GSM.

No net loss of seagrass is allowed in Cockburn Sound as it has been identified as a Category F system under EPA Environmental Assessment Guidelines No. 3.  

as is to ensure no net loss of Benthic Primary Producer habitat and where possible, to generate a net gain in the area of 

roducer habitat and/or their associated BPP communities. 

is expected to result in the loss of approximately 6 ha of seagrass. To compensate for the loss an equal area will be re-established with the

seagrass replacement program is currently underway to determine the viability of seagrass replacement in the area.  The trial will monitor the seagrass rehabilitation for 12 mo

however, conclusions cannot be reached until the completion of a full 12 month trial period. 

the removal of the swing moorings currently present in the Bay. The scar area associated with these moorings is estimated at 

These moorings have a significant combined impact on seagrass.  The ability of the Proposal to influence the use of these moorings is under consideration and will be 

EPA Guidance Statement No. 19: environmental offsets- biodiversity, Appendix 4)

etadata statements would be provided to the EPA when the offsets package is finalised.  This is expected to coincide with sub

 Mangles Bay Marina Based Tourist Precinct 
The Proposal will clear 1.93 ha of FCT 30a.  The condition of the 

n of 1.61 ha that currently does not support FCT 30a and 1.22 ha of FCT 30a that has been identified as 

the current mapped extent and an area of the occurrence which has 

is provided by the fact that the current occurrence 

Sampling to date has only located three 

The area to the south is contiguous with the site, supports densities 

itat area for the local population (DEC 2011 pers comm.).  

The site is contained with the Bush Forever Protection Area and is within the Rockingham Lakes 

The vegetation communities mapped on the site suggest the site 

Whilst the site does support densities of Lomandra maritima, the densities reflect 

and increase the habitat values for GSM. 

Assessment Guidelines No. 3.   

roducer habitat and where possible, to generate a net gain in the area of Benthic 

established with the Proposal area.  A trial 

The trial will monitor the seagrass rehabilitation for 12 months.  

however, conclusions cannot be reached until the completion of a full 12 month trial period.  The final results of the trial will 

The scar area associated with these moorings is estimated at 

the use of these moorings is under consideration and will be 

, Appendix 4). 

etadata statements would be provided to the EPA when the offsets package is finalised.  This is expected to coincide with submission of the Summary and 
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Section H: Relevant data sources and evidence of consultatio

data/information).  Include details of specific environmental, technical or other relevant advice and information obtained to assist in the formu

N/A 
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Section H: Relevant data sources and evidence of consultation (consultation with agencies, relevant stakeholders, community an

Include details of specific environmental, technical or other relevant advice and information obtained to assist in the formu

 Mangles Bay Marina Based Tourist Precinct 
n (consultation with agencies, relevant stakeholders, community and references to sources of 

Include details of specific environmental, technical or other relevant advice and information obtained to assist in the formulation of the offset. 
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25. List of acronyms and short titles
Short Title/Acronym Full Title 

% Percentage

µg/l Micrograms per Litre

AASS Actual acid sulfate soils

ABA Acid Base Accounting

AH Act Aboriginal Heritage Act 1972

ACMC Aboriginal Cultural Material Committee

ADCP Acoustic Doppler Current Profilers

ANZECC Australian and New Zealand Environment and Conservation Council

APASA Asia Pacific Applied Sciences Associates

ARMCANZ Agriculture and Resource Management Council of Austra

ASA Applied Science Associates

ASS Acid Sulfate Soils

BoM Bureau of Meteorology

BPPH Benthic Primary Producer Habitat

CAMBA China–Australia

CEMP Construction Environmental Management Plan

CITES Conventio

Cockburn SEP State Environmental Policy (Cockburn Sound)

CoR City of Rockingham

CS Act Contaminated Sites Act 2003

CSMC Cockburn Sound Management Council

CSMS Contaminated Sites Management Series

DEC Department of Environment and Conservation

DIA Department of Indigenous Affairs

DIN Dissolved Inorganic N

DO Dissolved Oxygen

DoF Department of Fisheries

DoW Department of Water

DRF Declared Rare Flora

DSEWPaC Department of Sustainability, En

EC Electrical Conductivity

EFDC Environmental Fluid Dynamics Code

EIL Ecological Investigation Levels

EMP Environmental Management Plan

EMS Environmental Management System

EP Act Environmental Protection 

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

EPP Environmental Protection Policy

EQC Environmental Quality Criteria

EQG Environmental Quality Guidelines

EQO Environmental Quali

EQS Environmental Quality Standards
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Short Title/Acronym Full Title 

ESD Environmentally Sustainable Development

EV Environmental Values

FCT Floristic Community Types

GSM Graceful sun

ha Hectares 

HIL Health Investigation Levels

IMS Introduced 

IPCC Intergovernmental Panel on Climate Change

IUCN International Union for Conservation of Nature

JAMBA Japan–Australia

km Kilometre

L Litres 

L/s Litres per Second

LAU Local Assessment Units

LOR Limit of Reporting

LSP Local Structure Plan

LWMS Local Water Management Strategy

m Metres 

m3 Cubic Metres

MAFRL Murdoch University’s Marine and Freshwater Research Laboratory

mAHD Metres Australian Height Datum

MBMBTP Mangles Bay Marine Based Tourism Precinct

MBO Monosulfidic 

mg/kg Milligrams per Kilogram

mg/L Milligrams per Litre

ML/yr Megalitres per Year

mol H+/tonne Moles of Hydrogen per tonne

MPRA Marine Parks and Reserves Authority

MRS Metropolitan 

MRWA Main Roads Western Australia

NAGD National Assessment Guidelines for Dredging

NES National Environmental Significance

NHMRC National Health and Medical Research Council

NRMMC Natural Resource Management Ministerial Council

NTU Nephelometric Turbidity Units

NWQMS National Water Quality Man

OEPA Office of the Environmental Protection Authority

PAH Polycyclic 

PASS Potential 

PD Act Planning and Development Act

PEC Priority Ecological Communities

PER Public Environmental Review

pH Potential of Hydrogen

POS Public Open Space

ppt Parts Per 

PRAMS Perth Region A
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Environmentally Sustainable Development 

Environmental Values 

Floristic Community Types 

Graceful sun-moth 

 

Health Investigation Levels 

ntroduced Marine Species 

Intergovernmental Panel on Climate Change 

International Union for Conservation of Nature 

Australia Migratory Bird Agreements 
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Litres per Second 

Local Assessment Units 
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Local Water Management Strategy 
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Murdoch University’s Marine and Freshwater Research Laboratory 

Metres Australian Height Datum 

Mangles Bay Marine Based Tourism Precinct 

Monosulfidic Black Ooze 

Milligrams per Kilogram 

Milligrams per Litre 
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Marine Parks and Reserves Authority 

Metropolitan Region Scheme 
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National Environmental Significance 

National Health and Medical Research Council 
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Office of the Environmental Protection Authority 
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Region Aquifer Modelling System 

Marina Based Tourist Precinct 



 

CED10088.01 Mangles Bay PER Rev 1  9-Feb-12  

Short Title/Acronym Full Title 

PSI Preliminary 

PWC Personnel 

RAV Network Restricted Access Vehicles Network

RiWI Act Rights in Water 

RLRP Rockingham Lakes Regional Park

ROKAMBA Republic of Korea Australia Migratory Bird Agreement

SCR Chromium Reducable Sulfur

SDOOL Sepia Depression Ocean Outlet Landline

SE Standard Error

SEP State Environmental Policy

SER Strategic Environmental Review

SIMP Shoalwater Islands Marine Park

SPOCAS Suspension Peroxide Oxidation Combined Acidity and Sulfate

SRE Short Range Endemic

SRG Stakeholder Reference Group

SSFATE Suspended Sediment FATE

SWALSC South West Aboriginal L

SWAN Simulating Waves Nearshore

TBT Tributyltin

TDS Total Dissolved 

TSS Total Suspended Solids

TEC Threatened Ecological Community

The Marine Park Shoalwater Islands Marine Park

The Proposal Mangles Bay Marina Based Tourist

TKN Total Kjeldahl Nitrogen

TN Total Nitrogen

TOC Total Organic Carbon

TP Total Phosphorus

TPS Town Planning Scheme

TRH Total Recoverable Hydrocarbons

UCL Upper Confidence Limit

vpd Vehicles 

vph Vehicles Per Hou

WA Western Aust

WAPC Western Australian Planning Commission

WC Act Wildlife Conservation Act 1950
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reliminary Site Investigation 

ersonnel Water Craft 

Restricted Access Vehicles Network 

Rights in Water and Irrigation Act 1914 

Rockingham Lakes Regional Park 

Republic of Korea Australia Migratory Bird Agreement 

Chromium Reducable Sulfur 

Sepia Depression Ocean Outlet Landline 

Standard Error 

State Environmental Policy 

Strategic Environmental Review 

Shoalwater Islands Marine Park 

Suspension Peroxide Oxidation Combined Acidity and Sulfate 

Short Range Endemic 

Stakeholder Reference Group 

Suspended Sediment FATE 

South West Aboriginal Land and Sea Council 

Simulating Waves Nearshore 

Tributyltin 

issolved Salts 

Total Suspended Solids 

Threatened Ecological Community 

Shoalwater Islands Marine Park 

Mangles Bay Marina Based Tourist Precinct 

Total Kjeldahl Nitrogen 

itrogen 

Total Organic Carbon 

hosphorus 

Town Planning Scheme 

Total Recoverable Hydrocarbons 

Upper Confidence Limit 

Per Day 

Vehicles Per Hour 

Western Australia 

Western Australian Planning Commission 

Wildlife Conservation Act 1950 
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