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Foreword

It is with pleasure that I submit this State of 
Cockburn Sound 2006 report to the Minister for 
the Environment on behalf of the Cockburn Sound 
Management Council (CSMC). While this report 
aims to provide an overall assessment of the health 
of Cockburn Sound, it is also an opportunity for us 
to share the achievements of the CSMC and state our 
future direction. 

The past year has seen the completion of two major 
studies which will contribute to the knowledge base 
and management of Cockburn Sound. These studies 
investigated the issues of groundwater quality within 
the catchment and Tributyltin contamination in 
Cockburn Sound. They were commissioned by the 
CSMC as a direct result of concerns raised by the 
community at previous community forums.

I am pleased to announce that in 2006, the CSMC’s 
Owen Anchorage Sub-committee was established 
to guide the CSMC’s expanded role in the Owen 

Anchorage area to the north of Cockburn Sound. The 
Sub-committee has already commissioned a State 
of Owen Anchorage study which, once completed, 
will lead to the development of an Environmental 
Management Plan for the area.

Since its formation in 2000, the CSMC has established 
its place as a leading body for marine and catchment 
management in Western Australia. This leadership 
status is due to the hard work and dedication of its 
members and staff in pursuing the development 
and implementation of the State Environmental 
(Cockburn Sound) Policy 2005 and Environmental 
Management Plan for Cockburn Sound and its 
Catchment 2005. Through these important documents 
and others developed over the last year the CSMC 
has established a framework that will help to ensure 
a sustainable future for Cockburn Sound and Owen 
Anchorage so that future generations can enjoy the 
same benefits we all experience today.

Professor Kateryna Longley 
Chair, Cockburn Sound Management Council

October 2006
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Executive Summary

 The Cockburn Sound Management Council 
(CSMC) provides an annual State of Cockburn 
Sound report to Parliament as mandated by the 
State Environmental (Cockburn Sound) Policy 
2005 (SEP). 

 The CSMC’s role in providing advice on 
sustainable development is becoming increasingly 
important and challenging as development 
demands increase.

 The SEP has established a management framework  
declaring and protecting the environmental values 
of Cockburn Sound.

 The Environmental Management Plan for 
Cockburn Sound and its Catchment 2005 (EMP) 
outlines specific actions for implementing the 
SEP, and establishes the particular roles and 
responsibilities of managers and user groups.

 In 2005–06, the CSMC released two significant 
studies investigating groundwater quality in the 
catchment and tributyltin (TBT) contamination 
in Cockburn Sound.

 2005–06 has seen the establishment of the CSMC’s 
Owen Anchorage Sub-Committee (OASC), which 
is currently guiding the CSMC’s expanded 
role in the Owen Anchorage area. The OASC 
has commissioned a State of Owen Anchorage 
study, which will provide valuable and much 
needed information for the development of an 
Environmental Management Plan for the area.

 The CSMC continues its work to build strong 
communication channels with proponents of 
developments, the community and stakeholders. 
In 2005–06 the CSMC provided advice on such 
proposals as the Perth Seawater Desalination 
Plant, the Kwinana Gas-Fired Power Station, 
the Cape Peron Tourist Precinct Project and the 
Fremantle Ports Outer Harbour Project.

 The CSMC coordinates an Environmental Quality 
Monitoring Program (EQMP) for Cockburn Sound. 
This program ensures relevant environmental 
monitoring is undertaken throughout the Sound to 
allow for an assessment to be made on its overall 
health. 

 While there have been improvements in some 
environmental quality criteria, evident through 
monitoring, there are continuing problems 
in certain areas and these are currently being 
addressed.

 Environmental Report Cards produced from data 
collected as part of the EQMP during 2005–06 
indicate that action is required in relation to 
TBT Contamination, Phytoplankton Biomass 
within the Jervoise Bay Northern Harbour, and, 
Bacterial Enteroccoci at local swimming beaches. 
The Report Cards indicate that investigations are 
also required for other parameters such as light 
attenuation.

 In response to the CSMC’s Environmental Report 
Cards, investigations and actions are ongoing by 
the Department of Health (DoH) and the City of 
Rockingham in regard to bacterial enterococci, 
and by LandCorp in regard to phytoplankton 
biomass. 

 The Department of Environment and Conservation 
recently visited a number of sites operating 
within the Jervoise Bay harbours that manage the 
application and removal of anti-fouling agents. 
They have developed a joint interagency task force 
specifically to coordinate a management response 
to anti-fouling agents, particularly TBT.

 In 2006–07 the CSMC will commission a study 
that will provide updated information for toxicant 
levels in water. Data from this study will be 
available for use in the 2007 Report Cards. 

 The CSMC has also committed to undertake 
development of an integrated multiple use 
framework for both Cockburn Sound and Owen 
Anchorage. This project will lead to a better 
understanding of past and current use, both marine 
and terrestrial. This will assist in determining 
future directions for development and use of 
these two very important and unique marine water 
bodies and their foreshores.
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Setting the Scene

Accessibility in all weather, unique natural assets 
and proximity to transport routes, industry and port 
infrastructure have all resulted in Cockburn Sound 
becoming one of the busiest and most popular water 
bodies in Western Australia. Development and use 
of its shores and waters have been ongoing since 
colonial settlement in 1837 and have resulted in 
substantial economic benefits to Western Australia. 
However, these benefits have increasingly put 
pressure on social and environmental values and so 
careful management is needed, especially as all types 
of use are expected to intensify.

Cockburn Sound is a shallow coastal basin, lying 
between Garden Island to the west and the mainland 
to the east. It is 16 km long, north to south, about 
7 km wide, east to west, and covers an area of 
approximately 124 km2. It has developed within an 
elongated depression that forms a margin between the 
Swan Coastal Plain and the Rottnest Shelf, known 
as the Cockburn-Warnbro Depression (Skene et al., 
2005).

The first comprehensive environmental study 
of the Sound between 1976 and 1979 identified 
a large variety of contaminants in industrial 
discharges entering the Sound. The study recorded 
the deterioration of water quality and widespread 
death and loss of seagrass beds. Industry responded 
by reducing contaminant and nutrient discharges, 
particularly nitrogen, and by the early 1980s the 
Sound’s water quality had improved (DoE 2005).

By the late 1980s the water quality in the Sound had 
declined again, triggering a second comprehensive 
investigation – the Southern Metropolitan Coastal 
Waters Study (1991–1994). This study found that 
seagrass dieback had slowed considerably, but 
nutrient-related water quality was only slightly better 
than in the late 1970s. Contaminated groundwater 
had replaced direct industrial pipeline discharge as 
the main nutrient (primarily nitrogen) input to the 
Sound.

A review of relevant studies in 2001 confirmed that 
a mix of co-operative and regulatory management 
had resulted in no further deterioration of the overall 
health of surviving seagrass meadows, and no 
significant losses related to water quality. Nutrient 
inputs from human activities had declined from an 
estimated 2000 tonnes/year in 1978 to about 300 

tonnes/year in 2000, about 70% of which is from 
groundwater (DoE 2005).

Cockburn Sound Management 
Council
The Cockburn Sound Management Council (CSMC) 
was established by the State Government in August 
2000 in response to increasing pressures on Cockburn 
Sound. Its purpose is to facilitate and coordinate 
ongoing environmental management of Cockburn 
Sound, Owen Anchorage and their catchments  
(DoE 2005). 

The CSMC is chaired by an independent Chairperson 
and comprises 23 members. Broad community 
interests are represented by two community members 
and the Chair. The following organisations are 
represented by one member each: Community 
Networking Inc.; Recfishwest; Conservation 
Council of Western Australia; Cockburn Power 
Boat Association; Kwinana Industries Council; 
WA Vegetable Growers Association; Western 
Australian Fishing Industry Council; Department of 
Defence; CSIRO Marine; Department of Industry 
and Resources; Department of Environment and 
Conservation; Department of Water; Department of 
Fisheries; Fremantle Ports; Department for Planning 
and Infrastructure; Water Corporation; South West 
Group; City of Rockingham; Town of Kwinana; and 
City of Cockburn. 

The CSMC is guided in its activities, decision 
making and advice it provides by the Environmental 
Management Plan for Cockburn Sound and its 
Catchment 2005 and the State Environmental 
(Cockburn Sound) Policy 2005. The CSMC also 
endeavours to incorporate community issues or 
concerns raised through annual community forums.
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State Environmental Policy for 
Cockburn Sound
The State Environmental (Cockburn Sound) Policy 
2005 (SEP) continues to be the guiding document for 
monitoring and management of the Environmental 
Quality Values and Objectives for Cockburn 
Sound.

Under the SEP, Environmental Quality Objectives 
(EQOs) have been established for the following 
Environmental Values:

 Ecosystem Health
 Fishing and Aquaculture
 Recreation and Aesthetics
 Industrial Water Supply

Benchmarks, known as Environmental Quality 
Criteria, have been developed for Cockburn 
Sound and can be used to determine whether the 
Environmental Values for Cockburn Sound are 
being protected. These Criteria are outlined in a 
companion document titled Environmental Quality 
Criteria Reference Document for Cockburn Sound 
(2003–2004). 

This document provides two main types of 
Environmental Quality Criteria: Environmental 
Quality Guidelines and Environmental Quality 
Standards. The methods used to collect environmental 
quality information are clearly explained in the 
Manual of Standard Operating Procedures for 
Environmental Monitoring against the Cockburn 
Sound Environmental Quality Criteria (2003–
2004).

The CSMC also produces annual Report Cards on 
the health of Cockburn Sound. These Report Cards 
are derived by comparing monitoring data with 
relevant environmental quality criteria, following the 
process defined in the Environmental Quality Criteria 
Reference Document.

Under the SEP, the Cockburn Sound Management 
Council is required to report to the Minister for the 
Environment on the State of Cockburn Sound each 
year. This report is to include annual performance 
and monitoring reporting and is to be tabled in 
Parliament.

Environmental Management Plan 
for Cockburn Sound
The SEP requires the CSMC to prepare and 
coordinate an Environmental Management Plan for 
Cockburn Sound. 

In January 2005, the CSMC released its Environmental 
Management Plan for Cockburn Sound and its 
Catchment (EMP). This plan represents the first 
coordinated approach to addressing the health of 
Cockburn Sound in the context of its multiple uses. 
The EMP details the following five-point plan of action 
towards implementing the State Environmental Policy 
and coordinating the environmental management of 
Cockburn Sound and its catchment:

1.  Protecting the environmental values of Cockburn 
Sound.

2.  Facilitating multiple use of Cockburn Sound and 
its foreshore.

3.  Integrating management of the land and marine 
environments.

4.  Coordinating research and investigations.

5.  Monitoring and reporting on performance.

The EMP will be used by the CSMC to set its 
direction over the coming years and to identify 
priorities for monitoring and research.

Where are we now?
With the declaration of the SEP and development of 
an EMP, the CSMC now has a clear management 
framework for protecting the environmental quality 
values of Cockburn Sound. The CSMC acknowledges 
that with a number of new plans to further develop 
Cockburn Sound, increasing pressures will be placed 
on a sensitive and limited resource base.
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Monitoring and Reporting
The coordination of environmental quality monitoring 
for Cockburn Sound is a primary role of the CSMC. 
Throughout 2005–06, the CSMC continued this work 
through the implementation and ongoing development 
of the Environmental Quality Monitoring Program 
(EQMP) for Cockburn Sound. This role ensures 
that monitoring is being undertaken to enable an 
assessment of the overall health of Cockburn Sound. 
The assessment is made in the form of environmental 
Report Cards, which are derived from the comparison 
of monitoring data against relevant Environmental 
Quality Criteria. These Report Cards are provided in 
this 2006 State of Cockburn Sound report.

The EQMP and the production of Report Cards allows 
for the CSMC to take an active role in coordinating 
investigations and management actions as a result of 
exceedances of environmental criteria. 

Section 1 of the EMP relates directly to the SEP 
and the monitoring and evaluation of the Sound’s 
Environmental Values and Objectives. The CSMC 
will continue to implement this section of the EMP 
through the ongoing coordination and development 
of the EQMP for Cockburn Sound. 

Community Consultation
A key role of the CSMC is to undertake active 
community consultation regarding issues and 
activities concerning Cockburn Sound and Owen 
Anchorage. 

This year the CSMC held its annual Community 
Forums on Sunday, 27 and Monday, 28 August. 
The forums saw the release of the 2006 Cockburn 
Sound Report Cards, as well as special presentations 
on groundwater contamination and the draft State of 
Owen Anchorage Report. The forums also provided 
an opportunity for the community to raise issues, 
provide comment on Report Card results and suggest 
future directions for research and investigation. 

The CSMC has provided educational displays at 
a number of events throughout the year, including 
the Naregebup Environment Festival, the Cockburn 
Sound Mussel Festival and the Rockingham Spring 
Festival. The CSMC produces a regular newsletter 
titled Sound News, and maintains an informative 
website which provides an excellent information and 
resource base. The CSMC also maintains a shop front 
located at Rockingham Beach where community 

members can seek out information and also talk 
directly to CSMC staff.

Provision of Advice on Proposed 
Developments
The CSMC has continued its work to build strong 
communication channels with proponents of 
developments within Cockburn Sound. Further, 
the CSMC continues its ongoing role of providing 
strategic advice to the Environmental Protection 
Authority (EPA) and the Minister for the Environment 
on such proposals. The focus of this advice is to ensure 
developments do not compromise the Environmental 
Values for Cockburn Sound and are in keeping with 
the principles of the EMP for Cockburn Sound. 

In 2005–06, the CSMC undertook considerable 
consultation with proponents of numerous large-scale 
development proposals, including the Perth Seawater 
Desalination Plant, the Kwinana Gas-Fired Power 
Station, the Cape Peron Tourist Precinct Project and 
the Fremantle Ports Outer Harbour Project. In many 
cases advice was also provided to the EPA and the 
Minister for the Environment on these proposals. 

The CSMC also provides advice to local and state 
government authorities in relation to development 
proposals with a potential to impact upon the marine 
environment of Cockburn Sound. For example advice 
has been provided on beach erosion protection 
measures, local planning strategies, construction 
and maintenance of groynes, jetties, boat ramps and 
dewatering activities.

Mooring Management in 
Cockburn Sound
The 2005 State of Cockburn Sound Report highlighted 
the CSMC’s concerns regarding the status of moored 
vessels in Cockburn Sound, and in particular the 
impacts caused by inappropriate moorings on 
sensitive seagrass beds. The CSMC has undertaken 
ongoing consultation with the Department for 
Planning and Infrastructure (DPI) with the aim of 
implementing an effective mooring management 
strategy for Cockburn Sound. The CSMC is 
represented on a working group established by DPI 
to progress this issue, with an appropriate outcome 
expected to occur by late 2006.

Key Achievements
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Owen Anchorage
2005–06 has seen the establishment of the CSMC’s 
Owen Anchorage Sub-Committee (OASC), which 
is currently guiding the CSMC’s expanded role 
in the Owen Anchorage area. The membership of 
the OASC is largely drawn from the full CSMC, 
but also includes both a community and industry 
representative specific to Owen Anchorage. 

The OASC has implemented a State of Owen 
Anchorage study, which will provide valuable 
information on the pressures facing Owen Anchorage, 
the current state of the environment and the 
management responses in place. The State of Owen 
Anchorage study will provide valuable and much 
needed information for the development of an EMP 
for the Anchorage and is expected to be completed 
by late 2006.

TBT Investigations
In 2005 the CSMC commissioned Oceanica 
Consulting to investigate the effects of tributyltin 
(TBT) contamination in Cockburn Sound. The study 
was completed in February 2006, with a full report 
and summary paper released. The study provided 
a comprehensive overview of the sources of TBT, 
both historical and current, and reviewed the current 
status of contamination and issues associated with 
monitoring and management. Results from this study 
are reported in the 2006 Report Cards in the next 
section of this report.

Groundwater Quality
In 2005 the CSMC commissioned CSIRO Land & 
Water to undertake a study of groundwater quality 
in the Cockburn Sound catchment. A report was 
prepared and finalised in February 2006 with a 
community summary paper also being released. 
The report provided an overview of potential 
sources of groundwater contamination and made 
recommendations for dealing with the issues. Much 
of the data used in the report was provided voluntarily 
by businesses within the Kwinana Industrial Strip. 
One of the key recommendations of the report was 
to establish a groundwater monitoring network 
and adequately monitor water quality to develop 
criteria and standards in order to provide consistent 
data for use in a future Report Card subject. After 
endorsement, a strategy was developed by the 
CSMC to work towards the implementation of 
recommendations made in the report. Implementation 
of this strategy will be ongoing over the next twelve 
months and is expected to result in an increased 
awareness by community, government and business 
of the importance of protecting and improving 
groundwater quality throughout the catchment. 

Integrated Multiple Use
The CSMC has commenced a project to develop an 
integrated multiple use strategy for Cockburn Sound. 
The objective is to establish an integrated approach 
for the use and development of Cockburn Sound 
and Owen Anchorage in keeping with the SEP and 
EMP. It is expected that this framework will lead 
to a better understanding of potential impacts from 
current and future use and will assist in determining 
future directions and potential limits for development 
of Cockburn Sound and Owen Anchorage.

Stakeholder Achievements
The CSMC encourages the strategic and proactive 
actions of the many stakeholders with management 
responsibilities that can affect Cockburn Sound. For 
example, the Kwinana Water Reclamation Plant 
was opened in 2005 which led to a reduction of 
groundwater use in the catchment, and a decline in 
industrial effluent discharged to Cockburn Sound. 

Publications
In 2005–06 the following reports were commissioned 
and/or released by the CSMC:

A Survey of Selected Seagrass Meadows in the 
Fremantle–Warnbro Sound Region 2006. Report 
No. 2006–004. P. Lavery and K. McMahon, 
Edith Cowan University, Centre for Ecosystem 
Management, Perth 2006

Investigation into Tributyltin (TBT) Contamination 
in Cockburn Sound – FINAL REPORT prepared 
by Oceanica Pty Ltd February 2006 

Status of Groundwater Quality in the Cockburn 
Sound Catchment – Final Report to Cockburn 
Sound Management Council Prepared by M.G 
Trefry, G.B Davis, C.D. Johnston, A.G. Gardiner, 
D.W. Pollock and A.J. Smith CSIRO Land and 
Water Resources February 2006 

Toxicants in Sediment Survey Report 2006 Cockburn 
Sound and Owen Anchorage – Prepared for the 
Cockburn Sound Management Council by the 
Aquatic Science Branch, Department of Water.

Water Quality of Cockburn and Warnbro Sound 
(December 2005 to March 2006). C. Wilson and 
E.Paling, Marine and Freshwater Laboratory 
Environmental Science. Institute for Environmental 
Science Report No. MAFRA06/2, Murdoch 
University, 2006

A complete list of the technical reports and other 
publications released by the CSMC is available from 
<http://csmc.environment.wa.gov.au>.
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What did we do?
In 2005–06, the Cockburn Sound Management 
Council coordinated an Environmental Quality 
Monitoring Program to assess the health of Cockburn 
Sound. Data was collected for physical and chemical 
measures, direct and indirect biological measures, 
toxicants in sediments, biological contaminants, and 
chemical contaminants in seafood flesh.

Contributors to this program included the Kwinana 
Industries Council, Department of Defence, Fremantle 
Ports, Department of Health, City of Rockingham, City 
of Cockburn, Department of Fisheries, Department of 
Environment and Conservation, and LandCorp.

Data collected under this monitoring program was 
assessed against the Environmental Quality Criteria 
for Cockburn Sound and a series of Report Cards 
were developed to inform stakeholders and the 
community on the health of the Cockburn Sound 
marine environment.

What did we find?
Report Cards and Report Card Maps produced from 
data collected during the 2005–06 monitoring period 
are provided as Figures 1–11. The Report Cards 
provide a summary of results collected from within 
specific Ecological Protection Areas of the Sound 
and across the Sound as a whole. The Report Card 
Maps show site specific information for a selection 
of parameters monitored.

When Environmental Quality Guidelines are 
met, Report Cards are marked ‘monitor’ and are 
assigned the colour green. If an Environmental 
Quality Guideline is exceeded, the Report Card 
is marked ‘investigate’ and is assigned the colour 
orange. Where Environmental Quality Standards 
have been exceeded, the Report Card states ‘action 
required’ and is assigned the colour red. Marks are 
calculated according to the Environmental Quality 
Criteria Reference Document for Cockburn Sound  
(2003–2004) , and its companion document 
Manual of Standard Operating Procedures for 
Environmental Monitoring against the Cockburn 
Sound Environmental Quality Criteria (2003–
2004).

A summary of findings of the 2006 Report Cards 
follow. 

Ecosystem Health in Areas of a High Level of 
Protection (Broader area of Cockburn Sound) 
(Figure 1) 

Most parameters met either the guideline or the 
standard, indicating this area is generally in good 
condition. Light attenuation, which is a measure 
of light penetration through the water column, 
did not meet the guideline at a number of sites 
(Figure 2). All sediment samples met the guideline 
for tributyltin (TBT). However, the standard was not 
met at Woodman Point when the marine snail Thais 
orbita was used as a biological indicator of TBT 
(Thais orbita is used to investigate imposex where 
female snails grow male sexual organs compromising 
sexual reproduction as a result of too much tin 
in the environment). Positive reports include the 
improvement in seagrass quality in Mangles Bay. 

Ecosystem Health in Areas of a Moderate Level 
of Protection (outside Jervoise Bay Harbours) 
(Figure 3)

Results of monitoring from within the Moderate 
Protection Area demonstrate that the overall health 
of this part of the Sound is in good condition. All 
parameters met the guidelines and standards with the 
exception of TBT, where all sediment samples met 
the guideline except for a site within Careening Bay. 
Additionally, the standard was not met at Careening 
Bay and James Point when Thais orbita was used as 
a biological indicator of TBT.

Ecosystem Health in Areas of a Moderate Level 
of Protection (inside Jervoise Bay Harbours) 
(Figure 5) 

Harbours are traditionally associated with poorer 
water quality as they are often enclosed which 
reduces the amount of flushing that can occur. 
Monitoring indicates that water quality within the 
harbours still require further attention. The guidelines 
for chlorophyll a and light attenuation in addition to 
the guideline and standard for phytoplankton biomass 
(activity) (Figure 6) were not met at any of the sites 
in Northern Harbour. Where Thais orbita was used 
as an indicator of TBT, a site in both the Northern 
and Southern Harbour did not meet the standard. 
Sediment samples for TBT showed that the guidelines 
were met at all sites with the exception of one site in 
Northern Harbour and one site in Southern Harbour 
(Figure 4). 

Environmental Quality  
Monitoring Program
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Safe Seafood for Eating Report Card (Figure 7) 

The criteria for thermotolerant faecal coliform levels 
in seafood flesh were met at all sites (Figure 8). It is 
important to note that the levels of bacteria in the flesh 
of mussels, as opposed to within the water column, 
met the guideline at all sites sampled. Samples were 
collected from Southern Flats and in proximity to 
the Kwinana Grain Terminal. The guideline for 
thermotolerant faecal coliform levels in water was 
not met at Rockingham Beach, Palm Beach and 
Palm Beach West. The guideline for algal biotoxins 
(based on presence of potentially toxic algal species) 
was also not met at a majority of the sites. Through 
the WA Shellfish Quality Assurance Program 
(WASQAP), exceedances of the guidelines were 
reported, with the presence of potentially toxic algal 
species at the Kwinana Bulk Terminal and Southern 
Flats. However, as dictated under the WASQAP 
Marine Biotoxin Management Plan, follow up mussel 
samples were taken during the blooms and analysed 
for the presence of toxins. These were all negative, 
indicating that whilst these species were present they 
were not producing toxins and mussels were deemed 
safe for consumption.

The presence of potentially toxic species of algae was 
recorded in Jervoise Bay Harbours. Therefore, the 
public needs to be aware of the risk associated with 
the consumption of potentially contaminated seafood 
taken from heavily used harbour areas. 

Clean Waters for Swimming and Boating 
(Figure 9) 

All parameters met the criteria with the exception 
of bacterial enterococci (Figure 10). Bacterial 
enterococci is the criterion for primary contact 
recreation (swimming). The guideline for bacterial 
enterococci was not met at Palm Beach, TCYC jetty 
and North Hymus St. In addition, both the guideline 
and standard were not met at Rockingham Beach. It 
is important to note that the bacteria report cards are 
calculated using five years worth of data which is 
recorded during both dry and wet weather periods in 
summer. For the 2005–06 bathing season all sites met 
the standard for primary contact, which is swimming, 
except for Rockingham Beach on one occasion. 
Examination of the data showed that isolated high 
values recorded in previous years also contributed 
to the red card. 

Protecting the Health of Aquaculture Species 
(Figure 11) 

All parameters monitored met the criteria and there 
were no issues of concern noted.

Coral in Cockburn Sound
Many people may be surprised to hear that coral 
exists within Cockburn Sound. However, a recent 
survey undertaken as a joint initiative between the 
Cockburn Sound Management Council (CSMC) 
and the Swan Catchment Council (SCC) identified 
approximately 50 hard coral colonies at two 
separate sites in the Sound.

The Coral Survey was initiated by CSMC 
Community Member John Polglaze, who was 
intrigued by studies undertaken in the 1970s 
that identified coral at various locations in the 
Sound. John was also interested in involving 
community members in environmental monitoring 
programs.

The SCC’s Southern Metropolitan Coastcare 
officer proved to be a great avenue to progress 
the study, who subsequently approached the 
Underwater Explorers Club (UEC) to become 
involved. This resulted in a group of 10 keen 
divers spending a day out on the water and diving 
at two separate sites searching for coral. A report 
was then prepared by the UEC’s Environmental 
Officer, with findings indicating that the survey 
was successful in gathering data on the abundance, 
size and types of hard coral present at the sites 
visited (Underwater Explorers Club 2006).

Corals are sensitive to water temperature changes 
(e.g. coral bleaching), excessive epiphytic growth, 
nutrient enrichment and turbidity. Monitoring 
for coral presence over time may provide useful 
information on the health of Cockburn Sound and 
give an early warning of change, which may assist 
management authorities (Underwater Explorers 
Club 2006).
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Overall Health
Since monitoring programs began in 2000 there 
have been improvements in some environmental 
quality criteria. However, there are continuing 
problems in certain areas and these are currently 
being addressed. Report Cards for 2006 indicate that 
further investigation is required into water quality 
issues within the Jervoise Bay Harbours, including 
the presence of tributyltin (TBT). Investigation is 
also required into the levels of bacterial enterococci 
at swimming beaches and light attenuation readings 
throughout the broader area of Cockburn Sound.

Action taken
The State Environmental Policy outlines that the 
Cockburn Sound Management Council is required 
to notify the Minister for the Environment and 
the Environmental Protection Authority (EPA), in 
addition to relevant authorities, of environmental 
quality criteria exceedances. Accordingly, the CSMC 
have notified the Minister for the Environment and 
the EPA of exceedances of environmental quality 
standards noted in the 2006 Report Cards. 

The results of monitoring against environmental 
quality standards are similar to those recorded in 
2005. Noting this, investigations and actions are 
ongoing by the Department of Health (DoH) and the 
City of Rockingham in regard to bacterial enterococci, 
and LandCorp in regard to phytoplankton biomass. 
Exceedances noted for Tributyltin (TBT) have been 
referred to the Department of Environment and 
Conservation. Relevant authorities have also been 
advised in relation to exceedances of environmental 
quality guidelines. 

As a result of exceedances for bacterial enterococci 
in 2005, the DoH in partnership with the City of 
Rockingham undertook a sanitary survey to determine 
the potential sources of bacteriological contamination 
at Rockingham and Palm beaches. The DoH and 
the City of Rockingham have now also combined 
their beach monitoring programs, which will allow 
for a more robust sampling program with enhanced 
coordination across relevant authorities. Recently, 
as a priority, the City of Rockingham allocated 
$150 000 in 2006–07 for stormwater management 
specifically in the Rockingham Foreshore precinct. 
This commitment will focus stormwater improvement 
works on outfalls along the Rockingham beachfront 
area with the aim of improving water quality at 
Rockingham Beach.

Mussel farming
Between 90-95% of the mussels eaten in WA 
come from Cockburn Sound! Most of the harvest 
is consumed in tasty chilli mussel dishes from 
restaurants in the city and southwest metropolitan 
area.

Commercial farming began in 1987–88 in leases 
established around northern Garden Island. For 
about 20 years before, Cockburn mussels were 
harvested from wild stock. There are now 7 
licensed operators with leases located near the 
Kwinana Grain Terminal and off Southern Flats 
with one operator still farming near northern 
Garden lsland (Department of Fisheries, 2005).

It is an industry with promise which produces over 
900 tonnes of mussels and is worth over $5 million 
dollars. A new processing factory has just been 
established in Fremantle where the industry hopes 
to add value to its exports by producing longer 
shelf life products that can be sold cheaply and 
competitively to a wider Australian and international 
market (Department of Fisheries, 2005).

The West Australian Shellfish Quality Assurance 
Program has been established to ensure mussels 
harvested from Cockburn Sound are safe for 
human consumption. This program is coordinated 
and funded by the Department of Fisheries and 
the Department of Health together with the W.A 
Mussel Producers Association.

Mussel farming in the Sound is symbolic of the 
need to manage this waterway to meet a wide 
range of multiple uses. The mussels help clean 
the water of excessive microalgae (phytoplankton) 
and because the farming is not intensive, it doesn’t 
over enrich the bottom sediments under the leases. 
The industry is an excellent bell-wether of the 
success in delicately balancing competing uses 
in this intensively used and extremely important 
marine embayment.
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Pink Snapper in Cockburn 
Sound
Pink Snapper were first recorded in Cockburn 
Sound by Captain James Stirling in 1829, and 
to some extent have been ‘rediscovered’ over 
the last two decades by an increasing number of 
recreational fishers. Pink Snapper are not only fun 
to catch but delicious to eat, which makes them 
highly prized by both amateur and commercial 
fisherman as well as cooks and gourmet chefs 
(Department of Fisheries, 2004). 

Pink Snapper (Pagrus auratus) can be found 
from Coral Bay, south around the WA coast, all 
through the southern waters of Australia and north 
as far as Mackay, Queensland. Pink Snapper get 
their name from their physical appearance with 
a pink body and creamy underbelly (Department 
of Fisheries, 2003).

Cockburn Sound is the major known aggregation 
area in the lower west coast region. Research has 
shown that 92% of pink snapper that aggregate in 
Cockburn Sound are 7 years or older. This contrasts 
to the breeding stock in the Metropolitan waters 
outside Cockburn Sound where the majority of 
fish are 3 to 7 year olds. The average size of fish 
and the size of the spawning aggregation indicates 
Cockburn Sound is an important breeding ground 
for pink snapper in the lower west coast zone of 
the fishery (Department of Fisheries, 2004).

As more research is conducted on pink snapper 
populations it has become clear that recruitment 
is highly variable from year to year (Department 
of Fisheries, 2004). To protect fish stocks the 
Department of Fisheries introduced a fishing 
closure to both commercial and recreational 
fishers from 1 October to 15 December. During 
this time no take is permitted within the waters 
of Cockburn and Warnbro Sounds.

As a result of exceedances noted in 2005 for 
phytoplankton biomass, LandCorp has undertaken a 
detailed investigation, evaluated several alternative 
management options and assessed the effectiveness 
of these in improving water quality within the 
Jervoise Bay harbours. Following the presentation 
of the various options evaluated by LandCorp, 
the CSMC resolved that the most appropriate 
management response would be the installation of 
new groundwater recovery bores to specifically target 
known groundwater contamination plumes in the 
area, in conjunction with the continued operation of 
the current southern bores. The aim of this proposal 
is to focus groundwater interception efforts on known 
nutrient sources, and further reduce the volume of 
nutrient rich groundwater entering the Northern 
Harbour. 

There is a wide range of stakeholders involved in 
the management of the Jervoise Bay harbours, and 
as a result of phytoplankton biomass exceedances in 
2006, it is proposed that a workshop be arranged to 
further discuss the management of this issue. 

The Department of Environment and Conservation 
(DEC) license premises which are involved with the 
application and removal of organotin compounds 
including tributyltin (TBT) from marine vessels. The 
CSMC has referred the issues of TBT contamination 
in Jervoise Bay Harbours to the DEC for investigation. 
In response, the Department has recently visited a 
number of sites operating within the harbours that 
manage the application and removal of anti-fouling 
agents and has since developed a joint interagency 
task force specifically to coordinate a management 
response to anti-fouling agents, particularly TBT. In 
September 2006 key stakeholders were invited to a 
workshop to discuss issues associated with TBT, its 
management and regulation. 

The Department of Health and Department of 
Fisheries have been contacted by the CSMC in regard 
to exceedances of the guideline for algal biotoxins in 
phytoplankton samples. The Department of Fisheries 
has advised that a key component of the Western 
Australian Shellfish Quality Assurance Program 
(WASQAP) is a Marine Biotoxin Management 
Plan. This plan is enacted immediately when routine 
sampling from the mussel growing areas indicates that 
potentially toxic phytoplankton are above threshold 
levels. This plan ensures that mussels harvested from 
the aquaculture area in Cockburn Sound are safe for 
human consumption. The CSMC has been advised 
that the WASQAP manual is currently being updated, 

and the update will include revised phytoplankton 
trigger levels based on the review of the previous 10 
years of WASQAP data. 

The CSMC has sought initial advice from the 
Department of Environment and Conservation, 
Department of Water and environmental consultants 
regarding the exceedance of the light attenuation 
guideline at a number of sites throughout Cockburn 
Sound. Although the values recorded for light 
attenuation were only fractionally over the guideline, 
the CSMC will seek further advice on this issue and 
its potential causes.
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Figure 1

Subject: Ecosystem Health in Areas of a High Level of 
Protection (Broader area of Cockburn Sound)
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Chlorophyll ‘a’ met the guideline. Elevated levels were recorded for 
Mangles Bay and one site in Southern Harbour. 
Light attenuation did not meet the guideline at most sites. 
All sites met the guideline for dissolved oxygen, temperature, salinity 
and pH. 
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All sites met the guideline.

All sites met the guideline in 2006. Improvements were noted at Mangles 
Bay between 2005 and 2006. 
No significant reduction in the mean seagrass depth limit was observed.
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For the range of water toxicants monitored to date (April 2003), levels are 
either below the guidelines or below normal laboratory detection limits.
These parameters were not intended to be sampled on an annual basis. 
The CSMC is commissioning a study to sample for Toxicants in Water 
during summer 2007..
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All sediment samples met the guideline. 
The standard was not met at Woodman Point.
In 2005, the CSMC commissioned a study to investigate TBT contamination 
in Cockburn Sound.  This data was released in February 2006 and placed 
on the CSMC website with results reported in the March 2006 edition of 
Sound News. 
The standard for TBT is determined by a measure known as imposex in the 
marine snail Thais orbita. This snail has a life span of up to 10 years and so 
may be exhibiting the effects of prior TBT contamination. Note: results were 
based on a reduced sample size.
The Department of Environment and Conservation has been working with 
relevant stakeholders to address these issues.

All sites met the guideline. 
A Toxicants in Sediment survey was undertaken by the CSMC in March 
2006, providing updated data for a number of sites in Cockburn Sound.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

 I  Investigate – Above guideline; investigate and where necessary, 
take precautionary action.

A  Action Required – Above Standard; initiate management response.

R  Research – Additional information required to 
establish state of the Sound and/or criteria.

  Below normal laboratory detection limits.

This Report Card provides a broad assessment of Cockburn Sound and indicates the overall management response required.

Report Card 2006



ECOSYSTEM HEALTH — 
LIGHT ATTENUATION 2006

Action required
Investigate
Monitor
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Figure 3

Subject: Ecosystem Health in Areas of a Moderate Level
of Protection (Outside Jervoise Bay Harbours)
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Chlorophyll ‘a’ and light attenuation met the guideline at most sites.
The guideline for light attenuation was not met at sites adjacent to Kwinana 
Bulk Jetty and Southern Harbour. 
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Phytoplankton biomass/activity met the guideline at all sites.

Seagrass shoot density met the standard at the Jervoise Bay sampling site. 
No significant reduction in the mean seagrass depth limit was observed.
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For the range of water toxicants monitored to date (April 2003), levels are 
either below the guidelines or below normal laboratory detection limits. 

These parameters were not intended to be sampled on an annual basis.  
The CSMC is commissioning a study to sample for Toxicants in Water 
during summer 2007.
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All sediment samples met the guideline at all sites except Careening Bay.
The standard was not met at James Point and Careening Bay.
IIn 2005, the CSMC commissioned a study to investigate TBT contamination 
in Cockburn Sound.  This data was released in February 2006 and placed 
on the CSMC website with results reported in the March 2006 edition of 
Sound News. 
The standard for TBT is determined by a measure known as imposex in the 
marine snail Thais orbita. This snail has a life span of up to 10 years and 
so may be exhibiting the effects of  prior TBT contamination. Note: results 
were based on a reduced sample size.
The Department of Environment and Conservation has been working with 
relevant stakeholders to address these issues.
The guidelines were met within the moderate protection area.
A Toxicants in Sediment survey was undertaken by the CSMC in March 
2006, providing updated data for a number of sites in Cockburn Sound.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

 I  Investigate – Above guideline; investigate and where necessary, 
take precautionary action.

A  Action Required – Above Standard; initiate management response.

R  Research – Additional information required to 
establish state of the Sound and/or criteria.

  Below normal laboratory detection limits.

This Report Card provides a broad assessment of Cockburn Sound and indicates the overall management response required.

Report Card 2006



TOXICANT IN SEDIMENT — TBT 2006

Action required
Investigate
Monitor

Note: Data for sites indicating 
‘Action Required’ is based on 
Imposex survey results while
‘Investigate’ is based on TBT 
levels in sediment. Imposex 
results are based on a reduced 
sample size.
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Figure 5

Subject: Ecosystem Health in Areas of a Moderate Level
of Protection (Jervoise Bay Harbours)
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For chlorophyll ‘a’, all sites in Southern Harbour met the guideline. All 
sites in Northern Harbour did not meet the guideline. 
For light attenuation, all sites in Northern Harbour and one site in 
Southern Harbour did not meet the guideline.
All sites met the guideline for dissolved oxygen, temperature, salinity 
and pH.
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All sites in Southern Harbour met the guideline.
All sites in Northern Harbour failed to meet both the guideline or the 
standard.
Whilst guidelines and standards were not met in Northern Harbour, the 
number of occasions on which the criteria were not met has reduced 
significantly.
The CSMC will continue to work with relevant stakeholders to address this issue.
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The guideline was met at all sites with the exception of one site in 
Northern Harbour and one site in Southern Harbour. 
The standard was not met at Northern and Southern Harbour.
In 2005, the CSMC commissioned a study to investigate TBT contamination 
in Cockburn Sound.  This data was released in February 2006 and placed 
on the CSMC website with results reported in the March 2006 edition of 
Sound News. 
The standard for TBT is determined by a measure known as imposex in 
the marine snail Thais orbita. This snail has a life span of up to 10 years 
and so may be exhibiting the effects of TBT contamination from a number 
of years.
The Department of Environment and Conservation has been working with 
relevant stakeholders to address these issues.
All sites met the guideline. 
A Toxicants in Sediment survey was undertaken by the CSMC in March 
2006. These parameters are not intended to be sampled on an annual basis. 
Results for Mercury were below the laboratory detection limits.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

 I  Investigate – Above guideline; investigate and where necessary, 
take precautionary action.

A  Action Required – Above Standard; initiate management response.

R  Research – Additional information required to 
establish state of the Sound and/or criteria.

  Below normal laboratory detection limits.

This Report Card provides a broad assessment of Cockburn Sound and indicates the overall management response required.

Report Card 2006

Figure 5

Subject: Ecosystem Health in Areas of a Moderate Level
of Protection (Jervoise Bay Harbours)
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For chlorophyll ‘a’, all sites in Southern Harbour met the guideline. All 
sites in Northern Harbour did not meet the guideline. 
For light attenuation, all sites in Northern Harbour and one site in 
Southern Harbour did not meet the guideline.
All sites met the guideline for dissolved oxygen, temperature, salinity 
and pH.
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All sites in Southern Harbour met the guideline.
All sites in Northern Harbour failed to meet both the guideline or the 
standard.
Whilst guidelines and standards were not met in Northern Harbour, the 
number of occasions on which the criteria were not met has reduced 
significantly.
The CSMC will continue to work with relevant stakeholders to address this issue.
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For the range of water toxicants monitored to date (April 2003), levels are 
either below the guidelines or below normal laboratory detection limits.

These parameters were not intended to be sampled on an annual basis. 
The CSMC is commissioning a study to sample for Toxicants in Water 
during summer 2007.
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The guideline was met at all sites with the exception of one site in 
Northern Harbour and one site in Southern Harbour. 
The standard was not met at Northern and Southern Harbour.
In 2005, the CSMC commissioned a study to investigate TBT contamination 
in Cockburn Sound. This data was released in February 2006 and placed 
on the CSMC website with results reported in the March 2006 edition of 
Sound News. 
The standard for TBT is determined by a measure known as imposex in the 
marine snail Thais orbita. This snail has a life span of up to 10 years and 
so may be exhibiting the effects of  prior TBT contamination. Note: results 
were based on a reduced sample size.
The Department of Environment and Conservation has been working with 
relevant stakeholders to address these issues.
All sites met the guideline. 
A Toxicants in Sediment survey was undertaken by the CSMC in March 
2006, providing updated data for a number of sites in Cockburn Sound.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

 I  Investigate – Above guideline; investigate and where necessary, 
take precautionary action.

A  Action Required – Above Standard; initiate management response.

R  Research – Additional information required to 
establish state of the Sound and/or criteria.

  Below normal laboratory detection limits.

This Report Card provides a broad assessment of Cockburn Sound and indicates the overall management response required.

Report Card 2006



PHYTOPLANKTON BIOMASS 2006
Action required
Investigate
Monitor
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Figure 7

Subject: Safe Seafood for Eating
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The guideline was met at all sites with the exception of three sites 
located between Rockingham and Palm Beaches. 

Levels of faecal coliforms in mussels collected from Southern Flats 
and in proximity to the Kwinana Grain Terminal met the guideline.

Under WASQAP**, commercially farmed mussels in Cockburn Sound are 
subject to strict quality assurance processes to protect public health. 
Through the program, exceedances of the guideline were reported 
with the presence of potentially toxic algal species at Kwinana Bulk 
Terminal and Southern Flats.  However, as dictated under the WASQAP 
Marine Biotoxin Management Plan, follow up mussel  samples taken 
during the blooms and analysed for the presence of toxins were 
negative indicating that whilst these species were present they were 
not producing toxins.
The presence of potentially toxic species were also recorded from the 
Jervoise Bay Harbours. 
The public need to be aware of the risk associated with the consumption 
of potentially contaminated seafood collected recreationally from Jervoise 
Bay Harbours.
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All sites met the guideline and standard on each sampling occasion 
for cadmium, copper, lead, zinc and mercury levels in mussels. 
 

All mussel samples analysed at all sites for organic chemicals were 
below laboratory detection limits. 

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

 I  Investigate – Above guideline; investigate and where necessary, 
take precautionary action.

A  Action Required – Above Standard; initiate management response.

R  Research – Additional information required to 
establish state of the Sound and/or criteria.

  Below normal laboratory detection limits.

**Western Australian Shellfish Quality Assurance Program

This Report Card provides a broad assessment of Cockburn Sound and indicates the overall management response required.

Report Card 2006



Action required
Investigate
Monitor

SAFE SEAFOOD FOR EATING — 
THERMOTOLERANT COLIFORMS IN WATER 2006
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Figure 9

Subject: Clean Waters for Swimming and Boating
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All sites met the primary contact (swimming) standard for Enterococci 
except for Rockingham Beach, where isolated high values over the 
past five years of summer monitoring have resulted in an exceedance.  
Palm Beach, Rockingham and CYC Jetty and North Hymus Street 
sites did not meet the guideline. 
Following similar results last year, the Department of Health in conjunction 
with the City of Rockingham undertook a sanitary survey to investigate 
the possible causes of elevated values. The City of Rockingham is now 
implementing recommendations of the survey including measures to 
upgrade stormwater outfall drains at these beaches.

All sites met the guideline.
Those sites sampled by the Department of Defence along the eastern 
shore of Garden Island showed Enterococci levels mostly below laboratory 
detection limits.

Total algae cell counts over summer met the guideline and there were 
no reports of irritation from swimmers. 
Species of potentially toxic algae may occur in Cockburn Sound, however 
no confirmed toxicity has been noted to date. 
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All sites met the guidelines for pH and water clarity.
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Previous monitoring undertaken in April 2003 found no elevated 
levels of alpha or beta radioactivity in water, sediments or mussels.
These parameters were not intended to be sampled on an annual basis.
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For the range of water toxicants monitored to date (April 2003), levels 
are either below the guidelines or below normal laboratory detection 
limits. 
These parameters were not intended to be sampled on an annual basis. 
The CSMC is commissioning a study to sample for Toxicants in Water 
during summer 2007.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

 I  Investigate – Above guideline; investigate and where necessary, 
take precautionary action.

A  Action Required – Above Standard; initiate management response.

R  Research – Additional information required to 
establish state of the Sound and/or criteria.

  Below normal laboratory detection limits.

This Report Card provides a broad assessment of Cockburn Sound and indicates the overall management response required.

Report Card 2006



Action required
Investigate
Monitor

CLEAN WATERS FOR SWIMMING —
ENTEROCOCCI BACTERIA 2006
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Figure 11

Subject: Protecting the Health of Aquaculture Species
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All sites met the guideline for dissolved oxygen and pH.

There is no indication that current levels of physio-chemical stressors have 
affected the growth or quality of mussels in Cockburn Sound.
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For the range of water toxicants monitored to date (April 2003), levels are 
either below the guidelines or below normal laboratory detection limits.

These parameters were not intended to be sampled on an annual basis.  
The CSMC is commissioning a study to sample for Toxicants in Water 
during summer 2007.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

 I  Investigate – Above guideline; investigate and where necessary, 
take precautionary action.

A  Action Required – Above Standard; initiate management response.

R  Research – Additional information required to 
establish state of the Sound and/or criteria.

  Below normal laboratory detection limits.

This Report Card provides a broad assessment of Cockburn Sound and indicates the overall management response required.

Report Card 2006
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Moving Forward

The CSMC plays a key role in coordinating responses 
from relevant authorities in relation to the issues 
identified in the Report Cards. In the coming months, 
the CSMC will be working with stakeholders to 
continue to address the issues raised in the 2006 
Report Cards. At present, it is recommended that 
all existing monitoring programs continue for 
2006–07. 

In 2006–07 the CSMC will commission a study that 
will provide updated information on toxicant levels 
in water. This study will assess marine water samples 
for a list of toxicants as outlined in the Environmental 
Quality Criteria Reference Document for Cockburn 
Sound. Data from this study will be available for use 
in the 2007 Report Cards. 

The CSMC’s role in providing advice on sustainable 
development is becoming increasingly important 
and challenging as development demands increase. 
With the declaration of the SEP and development of 
an EMP, the CSMC now has a clear management 
framework for protecting the environmental 
quality values of Cockburn Sound. The Council 
acknowledges that with a number of new plans 
to further develop Cockburn Sound, increasing 
pressures will be placed on a sensitive and limited 
resource base.

The CSMC has a challenging year ahead where 
all members are committed to working together to 
undertake development of an integrated multiple 
use framework for both Cockburn Sound and Owen 
Anchorage. It is expected that this assessment will 
lead to a better understanding of past and current 
use, both marine and terrestrial. This will provide 

a better understanding of impacts from current and 
future use and will assist in determining future 
directions and potential limits for development 
of these two very important marine ecosystems. 
Consultation with the general public will be essential 
to the success of this project. Their involvement 
will allow us to build on their capacity to influence 
coastal and marine planning and management in the 
metropolitan area and throughout the State. This will 
benefit Western Australia environmentally, socially 
and economically.

The CSMC will continue to expand on its new 
management role within the Owen Anchorage area. 
The production of the State of Owen Anchorage report 
will be a key first step in developing management 
programs for this area. Once the report is finalised 
it will be considered by the CSMC and will form 
the basis for the production of an Environmental 
Management Plan for Owen Anchorage.

There will also be changes and additions to operational 
activities of the CSMC. These include:

 Incorporating Water Corporation water quality 
monitoring data into the Report Card system

 Laying the groundwork to establish a groundwater 
monitoring program and Report Card system

 Increasing coordination efforts to improve 
environmental water quality conditions in Jervoise 
Bay

 Encouraging strategic maintenance and recreational 
infrastructure planning that incorporates 
environmental best practice.
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Annual Monitoring Programs 2005–06

A detailed report outlining the monitoring programs 
undertaken in Cockburn Sound is available from 
<http://csmc.environment.wa.gov.au>. Most 
sampling for Report Cards is done between December 
and April of every year. The following is a list of 
the programs undertaken in 2005–06 including the 
parameters measured. Programs denoted with an 
asterix contribute data for the development of the 
Cockburn Sound Report Cards.

Cockburn and Warnbro Sounds Water 
Quality Monitoring Program*
This program was coordinated by the Cockburn 
Sound Management Council and received financial 
assistance from the Kwinana Industries Council and 
Department of Defence.

Objective: to coordinate monitoring under the State 
Environmental (Cockburn Sound) Policy 2005 and 
implement the Environmental Management Plan for 
Cockburn Sound and its Catchment 2005.

Parameters measured

Water: temperature, salinity, dissolved oxygen, 
light attenuation, Secchi depth, pH, total nitrogen, 
total phosphorus, ammonia, nitrate-nitrite, phosphate 
(FRP), chlorophyll a.

Phytoplankton: species present.

Jervoise Bay Northern and Southern 
Harbour monitoring programs*
This program was coordinated and funded by 
LandCorp.

Objective: to fulfil Ministerial Conditions and 
Environmental Approvals for the construction 
of Southern Harbour. The program also meets 
requirements under the Operation Environmental 
Management Plan for Southern Harbour.

Parameters measured

Water: temperature, salinity, dissolved oxygen, 
Secchi depth, light attenuation coefficient, total 
nitrogen, ammonium, nitrate-nitrite, total phosphorus, 
ortho phosphate, chlorophyll a, b and c.

Sediment: heavy metals (As, Cd, Co, Cr, Cu, 
Pb, Hg, Ni, Sn and Zn), total Kjeldahl nitrogen, 
total phosphorus, total organic carbon, butyltin 
compounds (Mono-MBT, Di-DBT and Tri-TBT), 
polycyclic aromatic hydrocarbons (PAH).

Sentinel mussels: Ag, As, Cd, Cr, Cu, Pb, Hg, Ni 
and Zn.

Phytoplankton: species present

Fremantle Ports Marine Quality 
Monitoring Program*
This program was coordinated and funded by 
Fremantle Ports.

Objectives: to determine whether water quality 
meets the Environmental Quality Criteria set out in 
the State Environmental (Cockburn Sound) Policy 
2005. Further objectives are to monitor the overall 
health of those areas of the port that are at risk of 
being adversely affected by port related activities 
and to monitor specific areas of environmental 
concern associated with historical activities, in order 
to identify possible requirements for management 
responses.

Parameters measured

Water: temperature, salinity, conductivity, dissolved 
oxygen, pH, Secchi depth, total suspended solids, 
total nitrogen, total phosphorus, ammonium, 
nitrate-nitrite, free reactive phosphorus, dissolved 
organic carbon, alkalinity, chlorophyll a, b and c and 
phaeophytin, dissolved copper.

Sediment: total nitrogen, nitrate, nitrite, total 
phosphorus, total organic carbon, heavy metals (As, 
Cd, Cr, Cu, Pb, Hg, and Zn), organotins (TBT, DBT, 
MBT), polycyclic aromatic hydrocarbons (PAH).

Mussels: Metals (As, Cd, Cr, Cu, Pb, Hg, and 
Zn), organotins (TBT, DBT and MBT), polycyclic 
aromatic hydrocarbons (PAH).



State of Cockburn Sound 2006 Report 25

Annual Survey of selected Seagrass 
Meadows in the Fremantle–Warnbro 
Sound Region*
This program was coordinated and funded by 
the Cockburn Sound Management Council with 
assistance from the Department of Environment and 
Conservation. 

Objective: to monitor seagrass health under the State 
Environment (Cockburn Sound) Policy 2005.

Parameters measured

Seagrass: dominant seagrass species, epiphyte 
characteristics, rhizome mat, colonising species, 
videography, seagrass shoot density, seagrass shoot 
height, seagrass species, depth.

Environmental Waters Microbiological 
Monitoring Program*
This program was coordinated and funded by the 
Department of Health. 

Objectives: to undertake water quality monitoring in 
recreational areas within Cockburn Sound to establish 
the degree of microbiological contamination; to 
identify trends in the microbiological quality of 
recreational waters within Cockburn Sound and 
to provide advice to the public on microbial water 
quality.

Parameters measured

Bacteria: Thermotolerant coliforms (presumptive), 
enterococci (confirmed).

City of Cockburn Microbiological 
Monitoring Program*
This program was coordinated and funded by the 
City of Cockburn.

Objectives: to monitor the recreational water quality 
of Jervoise Bay and ensure compliance with the 
ANZECC Australian Water Quality Guidelines for 
Fresh & Marine Waters 1992; to identify trends in the 
microbial water quality of recreational waters within 
Cockburn Sound and provide advice to the public on 
microbial water quality.

Parameters measured

Bacteria: Thermotolerant coliforms (presumptive), 
enterococci (confirmed).

City of Rockingham Microbiological 
Monitoring Program*
This program was coordinated and funded by the 
City of Rockingham

Objectives: to undertake water quality monitoring 
in recreational waters within Cockburn Sound to 
establish the degree of contamination and identify 
trends in microbial quality; to provide advice to 
stakeholders on microbial water quality and to 
gather data to assist decision-making on initiatives 
to improve coastal waters for users.

Parameters measured

Bacteria: Thermotolerant coliforms (presumptive), 
enterococci (confirmed).

Defence Microbiological Monitoring 
Program*
This program was coordinated and funded by the 
Department of Defence in conjunction with the 
Department of Health. 

Objective: to safeguard people who come into 
frequent and direct contact with the water during 
activities such as swimming.

Parameters measured

Bacteria: Thermotolerant coliforms (presumptive), 
enterococci (confirmed).

Defence TBT and Heavy Metals 
Monitoring Program*
This program was coordinated and funded by the 
Department of Defence.

Objective: to provide long term monitoring of 
specific areas of environmental concern associated 
with historical activities, in order to identify 
trends and possible requirements for management 
response. 

Parameters measured

Mussel flesh: tributyltin (TBT), heavy metals (Cu, 
Zn, As, Cd, Pb, Hg, Sn).
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Western Australian Shellfish Quality 
Assurance Program (WASQAP)*
This program was coordinated and funded by the 
Department of Fisheries and the Department of 
Health together with the WA Mussel Producers 
Association (WAMPA). 

Objective: to ensure compliance with the Western 
Australian Shellfish Quality Assurance Program 
(WASQAP) for the commercial harvest of 
aquacultured bivalve molluscs.

Parameters measured 

Phytoplankton in water and algal biotoxins: species 
present and presence of toxin.

Mussel flesh: algal biotoxins, E.coli, salmonella, 
inorganic arsenic, copper, zinc, cadmium, lead, 
mercury, organochlorine, organophosphate, 
pesticides, polychlorinated biphenyls.

Water: total coliforms, thermotolerant coliforms, 
E. coli.

Toxicants in Sediments Survey Monitoring 
Program*
This program was coordinated by the Cockburn 
Sound Management Council.

Objective: to gather information on contaminant 
types in sediments to allow reporting against 
environmental quality criteria set for the maintenance 
of ecosystem integrity in high and moderate 
ecological protection areas.

Parameters measured

Sediments: Water content, metals and metalloids 
(Sb, As, Cd, Cr, Pb, Hg, Ni, Ag, Zn), organometallics 
(TBT), total polcyclic aromatic hydrocarbons (PAHs), 
total organic carbon, acenaphthene, acenaphthalene, 
anthracene, fluorine, naphthalene, phenanthrene, 
low molecular weight PAHs, benzo(a)anthracene, 
benzo(a)pyrene, dibenzo(a,h)anthracene, chrysene, 
fluoranthene, pyrene, total DDT, p.p’-DDE, 
chlordane, dieldrin, endrin, lindanetotal, PCBs, o.p-
+p.p’-DDD

Perth Seawater Desalinisation Plant Water 
Quality Monitoring Program
This program was coordinated and funded by the 
Water Corporation. 

Objective: to fulfil Ministerial Conditions set to 
ensure protection of the water quality of Cockburn 
Sound and to ensure that the discharge complies 
with the requirements of the Cockburn Sound 
Environmental Protection Policy and the Revised 
Environmental Quality Criteria Reference Document 
(Cockburn Sound).

Parameters measured

Water: turbidity, total suspended solids, conductivity 
(salinity), total dissolved solids, dissolved oxygen, 
pH, temperature, light attenuation, Secchi depth, total 
nitrogen, nitrate, nitrite, ammonia, total phosphorus, 
ortho-phosphate, total organic carbon, chemical 
oxygen demand, metals (Al, As, Cd, Cr, Cu, Fe, 
Pb, Mn, Mo, Hg, Ni, Se, V, Zn), chlorophyll a, 
phaeophytin.

Sediment: metals (Al, As, Cd, Cr, Cu, Fe, Pb, Mn, 
Hg, Mo, Ni, Se, V, Zn)

Phytoplankton: species, fluorescence

Sediment habitat: habitat and benthos, species 
number, abundance of macrofauna.

Meteorological observations: wind (direction and 
speed), water levels (hourly intervals), estimated 
Swan River out flow data.

Brine: toxicity testing
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