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Foreword

Cockburn Sound experienced another good water 
quality year overall in 2008, although unsatisfactory 
conditions were reported in several areas, notably 
Jervoise Bay Northern Harbour. Over the past five 
years water quality in Cockburn Sound appears to 
have achieved a level of stability, and recently shown 
signs of improvement. This is a good result given 
how degraded the marine environment had become 
in the 1960s and 1970s when heavy industries were 
first established on its shores. At that time the Sound 
lost close to 80 per cent of its seagrass meadows and 
was irrevocably changed, leaving behind a more 
sandy and turbid environment with less productive 
seagrass meadows and fish habitats. However, since 
those times, industries have eliminated more than  
95 per cent of the waste waters that used to enter the 
Sound, and the remaining discharges are licensed 
and strictly managed.

Cockburn Sound continues to be an extraordinarily 
rich resource, not only because of the contribution 
that its commercial and industrial activity makes 
to the Western Australian economy (estimated at 
$10–12 billion annually), but also because it is a 
remarkable social and environmental asset. The 
Sound is home to a very large snapper fishery and 
to the largest snapper spawning and nursery area 
outside of Shark Bay. Also there is a large dolphin 
population, with between 180 to 200 resident 
dolphins delighting locals and supporting ecotourism 
activities. The Garden Island fairy penguin colony 
also appears to be holding its own. Heavily used for 
recreational fishing and boating, the Sound is also a 
place for passive recreation, with its popular beaches 
enjoyed by a rapidly increasing coastal population. 

In recent years increased levels of bacteria detected 
by the Cockburn Sound Management Council’s 
monitoring program at some swimming beaches 
raised concerns. In response, local government 
has taken action to improve local drainage plans, 
resulting in better water quality for beachgoers.

While the report cards presented in this report 
are reassuring, the Cockburn Sound Management 
Council is aware that the balance can easily be 
disturbed, and that ongoing monitoring, research, 
and careful planning and management are required 
in order to maintain the health of the Sound. This is 
especially important as we enter another period of 
increasing pressure from multiple sources including 
rapid population growth, rising levels of recreational 
boating and fishing, as well as major development 
proposals for marinas and for the large industrial 
port developments of Kwinana Quays and James 
Point. Further pressure comes from both surface 
water drainage and groundwater, with a number 
of contaminated groundwater plumes entering or 
approaching the Sound.

While seagrass losses have stabilised, researchers 
report that the meadows are just ‘holding on’, and 
in spite of good water quality, seagrasses are not 
regenerating in areas where they were destroyed in 
the past. 
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The Sound is the most intensely and variously 
used embayment in Western Australia, with an 
extraordinarily diverse mix of users and activities 
including the Navy and commercial shipping, the 
Kwinana industries, commercial fishing and mussel 
farming, as well as recreational boating and fishing, 
dolphin watching, scuba diving and beach swimming. 

How can these many pressures best be understood 
and managed? With representation from across 
Cockburn Sound’s diverse stakeholder groups the 
CSMC is working towards a multiple use framework 
to address this question in Cockburn Sound and also 
in Owen Anchorage, the stretch of water to the north 
that was added to its area of responsibility in 2004.

Since its formation in 2000, the CSMC has 
established its place as a leading body for marine 
and coastal catchment management in Australia. 
Through the hard work and dedication of its 
members, staff and stakeholders in pursuing the 
development and implementation of the State 
Environmental (Cockburn Sound) Policy 2005 (SEP) 
and Environmental Management Plan for Cockburn 
Sound and its Catchment 2005 (EMP) it is committed 
to ensuring a sustainable future for Cockburn Sound 
and Owen Anchorage. 

It is with pleasure that I submit this State of Cockburn 
Sound 2008 report to the Minister for the Environment 
on behalf of the Cockburn Sound Management 
Council. This report provides an overall assessment 
of the health of Cockburn Sound on the basis of the 
results of a wide range of monitoring programs, many 
of which have been in place for almost a decade. The 
report also summarises some of the achievements of 
the Cockburn Sound Management Council for the 
year and outlines its priorities for the year ahead.

 
Professor Kateryna Longley 
Chair, Cockburn Sound Management Council 
June 2009 
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Glossary

CoC City of Cockburn

CoR City of Rockingham

CSIRO Commonwealth Scientific and Industrial Research Organisation

CSMC Cockburn Sound Management Council

DEC Department of Environment and Conservation

DoD Department of Defence

DoF Department of Fisheries

DoH Department of Health

DPI Department for Planning and Infrastructure

DoIR Department of Industry and Resources

DoW Department of Water

EMP Environmental Management Plan for Cockburn Sound and its Catchment 2005

EPA Environmental Protection Authority

EQC Environmental Quality Criteria

EQG Environmental Quality Guideline

EQMP Environmental Quality Monitoring Program

EQO Environmental Quality Objectives

EQS Environmental Quality Standard

EV Environmental Values

KIC Kwinana Industries Council

MCA Mooring Control Area

NRM Natural Resource Management

OASC Owen Anchorage Sub-Committee

SEP State Environmental (Cockburn Sound) Policy 2005

TBT Tributyltin 

ToK Town of Kwinana

WAMPA Western Australian Mussel Producers Association

WASQAP Western Australian Shellfish Quality Assurance Program
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Executive Summary

The environmental health of Cockburn Sound in 2008 
appears to be relatively good, although problems 
were identified at sites in Jervoise Bay and in several 
other areas of the Sound. 

Since 2000, when it was first established, the 
Cockburn Sound Management Council (CSMC) has 
been responsible for coordinating and undertaking 
a range of environmental monitoring programs to 
assess the environmental health of Cockburn Sound. 
The CSMC reports annually to the Minister for 
the Environment, Parliament, the Environmental 
Protection Authority (EPA), and the wider public, on 
the state of the Sound and whether the environmental 
values and objectives established for the Sound are 
being met, as defined in the State Environmental 
(Cockburn Sound) Policy 2005 (SEP).

This policy and the CSMC’s Environmental 
Management Plan 2005 were endorsed by Cabinet. 
This State of the Sound Report is the fourth submitted 
to the Minister for the Environment and Parliament 
by the CSMC.

During 2008 a total of 11 monitoring programs were 
accessed and analysed to determine ecosystem health 
in High and Moderate Ecological Protection Areas, 
including Jervoise Bay Harbours. These programs 
were also utilised to assess whether seafood was 
safe for eating, whether the waters were clean 
for swimming and boating, and whether relevant 
authorities were protecting the health of aquaculture 
species grown in the Sound.

The elements that were measured and reported on 
are four of the five environmental values that are 
defined as needing protection in the SEP.  The 
CSMC does not report on the fifth value which is to 
ensure water supply from the Sound is suitable for 
industrial supply.

The 2008 report cards indicate that the marine 
environment of Cockburn Sound is generally healthy. 
Monitoring carried out at all sites in the Sound has 
shown that dissolved oxygen, temperature, salinity 
and pH levels have met established guidelines. This 
is a good sign as these are all key indicators of a 
healthy ecosystem.

Ecosystem health parameters for the extensive High 
Protection areas in Cockburn Sound met either 
guidelines or standards. However, light attenuation 

slightly exceeded reference values from Warnbro 
Sound in the High Protection area. This reflected 
the general circulation patterns in the Sound where 
more southerly protected waters generally had higher 
phytoplankton levels and light attenuation. 

Seagrasses were reported to be healthy along deep 
water transects, indicating that light attenuation was 
not severe enough to impact on seagrasses in general. 
The health of seagrasses was considered acceptable 
for most of the Sound, except for some sites that are 
susceptible to more extreme natural variation along 
the eastern fringe of Garden Island. 

Monitoring results for ecosystem health in areas of 
Moderate Protection outside Jervoise Bay Harbours 
demonstrated overall good ‘health’ in these parts of 
the Sound. TBT levels were occasionally exceeded 
(for three samples) but overall median concentrations 
were considered environmentally acceptable. These 
areas, as well as High Protection areas, remain in 
breach of environmental standards for levels of 
TBT induced imposex in marine snails. However, 
this is based on the last CSMC survey which was 
conducted in 2006. TBT remains in the environment 
for long periods, and our sedimentary data indicates 
that levels are generally decreasing except for areas 
within Jervoise Bay.

Ecosystem health in the Jervoise Bay Harbours 
was problematic for chlorophyll a, light attenu-
ation, and phytoplankton biomass. The first two 
measures exceeded environmental guidelines while 
phytoplankton biomass exceeded the environmental 
standard. TBT concentrations in the sediments of the 
northern harbour exceeded environmental guidelines.

All measures for safe seafood for eating and clean 
waters for swimming and boating, as well as for 
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the protection of aquaculture species, were met, 
with the exception of the occasional presence of 
potentially toxic algal species and elevated levels 
of bacteria at several locations. Criteria for bacteria 
were met for aquaculture purposes but levels still 
remained too high around several beaches around 
Rockingham. The Council is pleased to report that 
levels are falling and that the City of Rockingham’s 
drainage improvement plan appears to be resolving 
the problem.

Key achievements of the CSMC during 2008 fell 
into three broad categories: annual, strategic and 
community-investigative. 

The CSMC was able to successfully undertake 
three major water quality and seagrass monitoring 
programs and access another eight monitoring 
programs to satisfy its annual reporting obligations 
on the environmental health of the Sound. The CSMC 
also completed a contaminants in water survey and 
contributed to a collaborative heavy metals in seafood 
study conducted with the Department of Health Food 
Monitoring Program.

The Council now has eight years of continuous 
reliable data as a foundation for understanding this 
complex marine environment and quickly identifying 
areas of concern. CSMC also provided advice to 
local governments on a range of issues, including 
artificial headlands, foreshore restoration and jetties, 
and boat ramps.

The CSMC held two community forums where it 
presented its report cards, discussed management 
and environmental issues affecting the Sound, as 
well as collecting comments and concerns from 
the community. The CSMC also gave numerous 
talks and presentations to a range of stakeholders 
and community groups on environmental matters, 
policy and management. The CSMC produced 
four editions of its newsletter and published two 
articles in State agency journals on its role in the 

environmental management of Cockburn Sound and 
Owen Anchorage.

On a strategic level, the Council provided advice 
on a large number of development proposals, 
including large scale port developments, as well as 
on public environmental reviews and section 45s of 
the Environmental Protection Act 1986. These were 
mainly related to the proposed marinas in Cockburn 
Sound, proposed amendments to the environmental 
monitoring conditions set by the EPA for the 
operation of the Perth Seawater Desalination Plant 
(PSDP) and Jervoise Bay Harbour developments. 

The CSMC has established and chaired the Jervoise 
Bay Northern Harbour Working Group to address the 
water quality problems in the Northern Harbour. This 
group will be finalising its action plan in 2009 with 
recommendations on how to address water quality 
issues in this enclosed industrial and recreational 
harbour. The CSMC also applied for several major 
grants to seek resources to broaden its monitoring 
of ecosystem health in Cockburn Sound and Owen 
Anchorage.

Two projects were initiated or further developed in 
response to community forums in 2007, or imple-
menting ideas generated by CSMC representatives 
to improve community knowledge of the Sound. 
One of these is an investigation of the grey sands in 
Owen Anchorage and the other is an eco- signage and 
sculpture interpretation trail for Cockburn Sound and 
Owen Anchorage.

The CSMC began to develop an Environmental 
Offsets Policy and further evaluated and developed its 
future multiple use decision support framework. This 
has involved discussions with a range of stakeholders 
to develop a robust and relevant offsets policy and 
to further test and evaluate possible decision support 
models. The models under consideration were for 
MARZONE and Management Strategy Evaluation 
(MSE). The CSMC took the opportunity to participate 
in a National Heritage Trust funded study, in 
collaboration with the University of Queensland 
and CSIRO, to improve the use of MARZONE, 
particularly through providing information so that a 
case study could be made of Cockburn Sound. 

In the latter half of 2008 the CSMC began liaising 
with stakeholders in assessing the utility of creating 
a climate change regional alliance. This alliance 
would review existing information and determine 
information needs for its stakeholders in order 
to more effectively develop programs to adapt 



State of Cockburn Sound 2008 Report 7

to expected rapid climate changes. The CSMC 
also determined to undertake a strategic planning 
reassessment of its vision and strategies for the 
environmental management of Cockburn Sound  
and Owen Anchorage.

The CSMC provides this annual State of the Cockburn 
Sound Report 2008, with its annual environmental 
report cards, to Parliament, as mandated by the State 
Environmental (Cockburn Sound) Policy 2005. The 
CSMC’s role in providing advice on sustainable 
development is becoming increasingly important 
as it balances development demands with the 

growing recreational popularity of the Sound and 
Owen Anchorage. The CSMC continues to work to 
build strong communication channels with decision 
makers, proponents of developments, the community, 
and with all stakeholders involved in Cockburn Sound 
and Owen Anchorage. This report reflects the work 
carried out by the CSMC in 2008 in order to provide 
reliable advice to the Minister for the Environment, 
and to facilitate, initiate and disseminate information 
from studies to improve our knowledge of Cockburn 
Sound and Owen Anchorage.
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Setting the Scene

Cockburn Sound (32.12S, 115.43E), on the west 
coast of Australia, is a shallow coastal basin, lying 
between Garden Island to the west and the mainland 
to the east. It is 16 km long and covers an area of 
approximately 124 km2. The northern opening, 
between Woodman Point and Garden Island, is 
approximately eight km wide. The southern opening, 
between Garden Island and Cape Peron, was 
originally two km wide but was partially closed by 
the construction of a causeway and two bridges in 
1972 to provide vehicular access to the naval base. 
The Sound is bounded in the north by Parmelia Bank, 
a shallow sand bank which extends eastwards from 
Woodman Point out to Carnac Island, leaving a north-
westward opening to the Sound (Challenger Passage) 
less than 10 m deep. Access for large vessels to the 
deeper Sound is via a dredged navigation channel 
through Parmelia Bank.

The majority of Cockburn Sound comprises a large, 
relatively flat, deep central basin with a depth of 
around 18 to 20 m. There is a shallow shelf (average 
7 to 9 m deep) in the east of the Sound that has been 
extensively dredged for navigation and access to 
boat harbours and various wharves along this section 
of the mainland coast. A large sand flat (Southern 
Flats), with water depths of only a few metres, forms 
the south-western part of the Sound. The south-
eastern side of the Sound (south of James Point) 
and the western side (bordering Garden Island) are 
characterised by a narrow coastal margin less than 
500 m wide where the water depth shoals rapidly to 
a couple of metres.

The first comprehensive environmental study of 
the Sound, initiated by the Western Australian 
Government, 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 the loss of 
over half of the seagrass beds in the Sound. Both 
Government and industry responded by working 
to reduce contaminant and nutrient discharges, 
particularly nitrogen, and by the mid 1980s the 
Sound’s water quality was much improved (CSMC, 
2005).

Unfortunately, by the late 1980s, the water quality 
in the Sound had declined again, triggering a second 
comprehensive investigation by Government – 
the Southern Metropolitan Coastal Waters Study 
(1991–1994). This study found that seagrass dieback 
had slowed considerably, while 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 cooperative 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 approximately 
300 t/yr of nitrogen in 2000, about 70 percent of 
which came from groundwater.

Nutrient reduction was achieved, and continues 
to be achieved, through improved treatment, a 
reduction of industrial discharges, and elimination 
of contamination sources. These methods have 
been the mainstay for management of water quality 
impacts. Most large industrial complexes are 
actively involved in this process and are working 
independently or in liaison with Government to 
mitigate impacts on Cockburn Sound. It has been 
found in recent monitoring programs that water 
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quality in the Sound is generally improving, with 
only a few monitoring sites recording unacceptable 
environmental conditions. Seagrass distribution, 
however, has failed to increase in Cockburn Sound. 
The seagrasses around Mangles Bay remain highly 
stressed due to a range of factors including direct 
damage caused by uncontrolled boat moorings, 
restrictions in water circulation near the causeway, 
reduced water quality, and historic stormwater 
outflow from the Rockingham area.

The facilitation of sustainable multiple use in 
Cockburn Sound and Owen Anchorage will require 
managers to rely on complex decision making and a 
considerable amount of responsible foresight. There 
is a strong whole-of-community expectation that all 
care will be taken to protect the remaining marine 
and coastal environment, which has been changed 
significantly since the first settlers arrived on these 
shores in 1829, a mere 179 years ago.

Picture of Change
Many of us have memories of Cockburn Sound 
as a productive marine environment with healthy 
seagrasses and beautiful sandy beaches with 
unlimited fishing. Between the 1950s and 1970s 
this became a polluted, degraded and nutrient 

enriched water body. For more than 15 years 
we have observed incremental improvements in 
water quality. Remarkably, although we have only 
approximately 20 percent of our seagrasses left, we 
have a basically healthy marine environment. In 
terms of management, the challenge now is to retain 
what we have and, acknowledging the past loss of 
seagrasses, work to ensure that environmental water 
quality is good enough to allow their gradual return.

Cockburn Sound Management Council
The 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 the environmental management 
of Cockburn Sound, Owen Anchorage and their 
catchments (CSMC, 2004).

The CSMC has an independent Chair 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 Mines and Petroleum; Department 
of Environment and Conservation; Department of 
Water ; Department of Fisheries; Fremantle Ports; 
Department for Planning and Infrastructure; Water 
Corporation; City of Rockingham; Town of Kwinana; 
and City of Cockburn. The CSMC is guided in 
its activities, decision making and the advice it 
provides, by the EMP and SEP. Community issues 
are incorporated through the community forums that 
are usually held in late winter.

State Environmental Policy 
for Cockburn Sound
The SEP is the guiding document for monitoring 
and management of the Environmental Quality 
Objectives (EQOs) and Environmental Values (EVs) 
for Cockburn Sound. Under the SEP, 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 (EQC), have been developed for Cockburn 
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Sound and are 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), Environmental Protection Authority 
2005.

This document provides two main types of EQCs: 
Environmental Quality Guidelines (EQG) and 
Environmental Quality Standards (EQS). The methods 
of collecting 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 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 EQC Reference Document. Under the 
SEP, the CSMC 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 required 
to be tabled in Parliament.

Gover nment of Wester n Australia
Per th, Wester n Australia

January 2005

State
Environmental

(Cockburn Sound)
Policy 2005

Environmental Management  
Plan for Cockburn Sound
In January 2005, the CSMC released its Environmental 
Management Plan (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 SEP 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 is used by the CSMC to set its direction 
and to identify priorities for monitoring and research.

Environmental Management Plan
for Cockburn Sound
and its Catchment

 
 

2005

Management of Fishing  
in Cockburn Sound
The Department of Fisheries is responsible for the 
management of aquaculture, and recreational and 
commercial fishing in the Sound. The Sound is a 
very important area, being the major spawning site 
for pink snapper on the west coast, and home to a 
range of other important commercial and recreational 
species, including other finfish, crabs, squid and 
octopus. There also is significant mussel aquaculture 
activity. The protection of critical marine habitats 
and maintenance of water quality is critical to the 
sustainability of these species. Managing sustainable 
recreational fishing is particularly challenging given 
the sheltered waters, easy access, and proximity to 
the rapidly increasing metropolitan population. The 
Department of Fisheries uses a range of tools to 
manage fishing effort in the Sound including bag 
and size limits, seasonal closures and other limits 
on fishing effort.
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Key Achievements 2008

The key achievements of the Cockburn Sound 
Management Council (CSMC) during the past year 
fall into three broad categories that reflect the range 
of its responsibilities under the State Environmental 
(Cockburn Sound) Policy 2005 (SEP). These can 
be described broadly under the headings: Annual, 
Strategic, Community–Investigative.

Annual 

Monitoring and Reporting

The CSMC’s most high profile and publicly 
recognised activity is its provision of scientifically 
reliable monitoring and reporting on the health of 
Cockburn Sound from an independent position, and 
it is one in which the community, governments and 
industry take a keen interest. In 2008 the CSMC 
accessed 11 monitoring programs to analyse the 
environmental health of Cockburn Sound. This means 
that we have now built up nine years of continuous 
reliable data as a foundation for understanding this 
complex marine environment and quickly identifying 
areas of improvement or deterioration as we move 
into the future. While there was a reduction from 13 
programs during 2007 to 11 in 2008, this was the 
result of extra monitoring undertaken by the Water 
Corporation to fulfil requirements specified in their 
environmental approvals for the Perth Seawater 
Desalination Plant, and also an infrequent but regular 
sediment monitoring program undertaken by Alcoa.

The 11 regular programs are outlined in the CSMC’s 
Environmental Quality Monitoring Program 2007–08 
and are discussed later in this report. Their data are 
analysed and compared against criteria and reference 

sites which are outlined in the SEP’s companion 
Environmental Quality Criteria document. This then 
allows the CSMC to grade their status and ascribe 
a three colour ‘traffic light’ rating: Green for good; 
Yellow indicating that environmental guidelines 
have been exceeded and that more work is needed; 
and Red indicating that environmental standards 
have been exceeded and that urgent work is needed 
to identify the cause and provide a solution. The 
results of the 11 monitoring programs are therefore 
critically important in that they underpin the annual 
Environmental Report Cards. The latest Report 
cards were released in late 2008 and reported to the 
community at two forums in November 2008.

Every year the CSMC carries out its own monitoring 
programs, focussing on water quality and seagrass 
health, in both Cockburn Sound and Owen Anchorage. 
To report on other indicators of environmental 
health, the CSMC works as a coordinating body in 
partnership with government departments, agencies 
and industries that have relevant monitoring 
programs. These include: the monitoring of bacteria 
at local beaches by local government and the 
Department of Health; monitoring of water quality 
and sediments around Fremantle Ports’ jetties and 
bulk cargo facilities; monitoring of water quality, 
phytoplankton, bacteria and contaminants in or near 
mussel farms by mussel growers and the departments 
of Health and Fisheries; monitoring of water and 
sediment quality around Jervoise Bay Northern and 
Southern Harbours by LandCorp and the Department 
of Industry and Resources; monitoring of bacteria and 
sediments around Garden Island by the Department 
of Defence; and, in 2008, monitoring of water quality 
by the Water Corporation near their desalination plant 
outfall into Cockburn Sound.

Whenever appropriate opportunities arise the CSMC 
utilises other monitoring data from industry and 
other parties, including universities and research 
organisations such as CSIRO. In 2008, for example, 
the CSMC reviewed and incorporated the findings of 
a Curtin University imposex study (Bird, 2007), the 
results of which were used to provide a comparison 
with an earlier imposex study undertaken by the 
CSMC in 2006–07.

With nine years of environmental data on Cockburn 
Sound and with a growing database for Owen 

Key Achievements 2008
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Anchorage, the CSMC now have an important 
data set that can be built upon and allow us to track 
long-term changes over time. We can, for example 
compare water quality in Cockburn Sound between 
1978 and 2008 and track changes between 2000 
and 2008. This data has been identified and used in 
the national marine database, Blue-Net, which is a 
Federal Government and university initiative with 
the purpose of developing high quality databases as 
national research and information resources.

Community Consultation

Another key role of the CSMC is to undertake 
community consultation regarding issues and 
activities that are relevant to Cockburn Sound and 
Owen Anchorage.

In November 2008 the CSMC held its annual forums 
to present the 2008 Cockburn Sound Report Cards 
as well as special presentations on the results of a 
Contaminants in Water study, progress on an eco-
signage and sculpture project and progress towards 
a Multiple Use Framework for Cockburn Sound. The 
forums also provide an opportunity for the community 
to raise issues and suggest future directions for 
research and investigations. This year concern was 
expressed on a variety of issues including: spring 
time water discharges from Woodman Point as a 
result of Water Corporation releases associated with 

the Southern Metropolitan drainage scheme, and 
flooding of fringing areas near local wetlands; seabird 
deaths that occurred in the winter of 2008; and poor 
water quality associated with marinas near Fremantle 
(although it was recognised that Fremantle marinas 
were outside of CSMC management boundaries).

In addition to the forums, formal presentations were 
given to Rotary clubs, local government, universities, 
Kwinana Industries Council – Community Industry 
Forums as well as to visiting dignitaries from South 
Africa, Queensland and Dampier, WA. Presentations 
covered a wide range of subjects including the CSMC 
management model, results of this and last year’s 
environmental report cards, the history of policy 
development and implementation in Cockburn 
Sound, strategies for maximising information 
from monitoring programs, current threats to and 
management of Cockburn Sound, and information 
about the environment of this popular and heavily 
used marine embayment. 

Four editions of the CSMC newsletter, Sound News, 
were distributed to a growing mailing list and the 
CSMC website was maintained and updated with the 
reports and information produced during the year. 
In addition, in October 2007, staff attended the WA 
Coastal Conference in Denmark where the CSMC 
management model, responsibilities and activities 
were presented. Two articles about the work of the 
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CSMC were published in state agency journals: 
‘Helping industry achieve the triple bottom line’ in 
The Prospect June-August 2008 edition published 
by the Department of Industry and Resources, and 
‘Cockburn Sound Management Council working 
hard to improve the health of Cockburn Sound’ in 
the WA Planning Commission’s Coastlines Summer 
edition 2009.

Radio presentations were also provided on themes 
relating to the history and current environmental health 
of Cockburn Sound. The Chair was frequently called 
upon to provide information to the media regarding 
the activities of the CSMC or about environmental 
aspects and management of Cockburn Sound and 
Owen Anchorage. The CSMC’s informative shop 
front window displays continue to be highly popular 
with the public, as are the information brochures 
provided from its office in Rockingham. This year 
the window displays focussed on fishery and mooring 
information, report card results, photographs of the 
Sound and its surrounds and stories of the common 
fish species inhabiting the Sound, including jelly fish 
and large squid. 

Provision of Advice on Proposed Developments

Providing advice on a range of development proposals 
within its management boundaries is an increasing 
part of the CSMC’s roles and responsibilities. At 
the core of this advice is a commitment to ensuring 
that potential environmental impacts are minimised, 
general multiple use is maintained, and that the 
environmental values of the Sound, as set out in the 
SEP, are not compromised. 

CSMC advice is provided in the context of its 
constitution and guided by the principles and recom-
mendations of the SEP and CSMC’s Environmental 
Management Program (2005). The CSMC regularly 
provides advice to the Environmental Protection 
Authority (EPA) and to the Minister for the 

Environment. Because it is based on the specialist 
expertise and knowledge of the staff and individual 
Council members, and carefully considered by the 
multi-stakeholder membership, this advice represents 
a valuable resource.

CSMC advice can be considered on two levels: 
strategic, high level; and local, small scale

Strategic advice has been provided in relation to:

«	Large scale port development proposals, particularly 
with regard to information coordination, policy 
considerations and issues to be addressed in order 
to assess potential environmental impacts. Input 
was also provided on a technical environmental 
workshop for the Outer Harbour – Kwinana Quays 
Port Proposal.

«	Public Environmental Reviews (PERs) and section 
45s of the Environmental Protection Act 1986 with 
regard to proposed marinas in Cockburn Sound, 
Owen Anchorage and Jervoise Bay Southern 
Harbour.

«	Licence Conditions for the Perth Seawater 
Desalination Plant.

«	Review of licence conditions for TiWest.

«	Site selection and other aspects of a future uni-
modal transport hub being considered by the 
Kwinana Industries Coordinating Committee.

«	Input into the Latitude 32 Technical Group 
(LandCorp).

«	Contributions to Environmental Improvement 
Plans for Cockburn Cement and Verve Energy – 
Kwinana Power Station.

«	Contributions to the development of a national 
marine database called Blue-Net, with a view to 
improving metadata statements and availability of 
data.

«	Development of a potential regional climate 
change alliance in conjunction with the City of 
Cockburn. 

Local advice has been provided in relation to:

«	Jetty maintenance in Palm Beach and Val Street 
Cruising Yacht Club jetty upgrade.

«	Construction and management of artificial 
headlands for Kwinana Beach.

«	Foreshore drainage upgrades in the City of 
Rockingham.
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«	Palm Beach boat ramp upgrades.

«	Wells Park foreshore park rehabilitation.

«	Improved drainage management at the CBH 
granary.

«	Aquaculture applications, for example, on occo-
culture.

«	Garden Island causeway water pipe dewatering 
and maintenance work.

«	Algal blooms (for local government authorities 
(LGAs) and Department of Health).

«	Starfish and fish death incidents (for Department 
of Fisheries).

«	Proposed foreshore vegetation clearing (for LGAs 
and Kwinana Industries).

Mooring Control Area for Cockburn Sound

The CSMC continues to be engaged in this very 
important management initiative with the Department 
for Planning and Infrastructure (DPI). The CSMC 
has reviewed draft mooring licence conditions and 
contributed input to proposals to modify the mooring 
envelope to provide more boat space as well as 
defining boundaries for water skiing and other water 
vessel activities. It has also advised the DPI over its 

concerns on the use of non-environmentally friendly 
moorings and issues associated with a crowded 
mooring area over an important area of seagrass 
meadows that is also one the largest nursery areas for 
juvenile fish in Cockburn Sound and the South-west. 

Strategic

Multiple Use Facilitation

The CSMC completed a comprehensive document 
entitled Sounding Out which provides a summary 
of the history of the multiple uses of the Sound and 
a compendium of references to publications and 
other resources relating to the Sound. The CSMC 
expects to have this report available to the public in 
2009. The next stage of the CSMC’s development 
of a Multiple Use framework is to further investigate 
high quality decision support software tools for use 
in Cockburn Sound and Owen Anchorage. These 
include MARZONE and Management Strategy 
Evaluation (MSE), which have been developed to 
assist in planning and decision making in multiple 
use environments such as coastal parks and heavily 
used marine embayments.

The Council was able to have Cockburn Sound 
used as a test case scenario for a Natural Heritage 
Trust Project on MARZONE. A training course in 
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the use of MARZONE was also provided to CSMC 
representatives and this helped the CSMC to apply 
and evaluate this multiple use decision support tool.

Contaminants in Water Survey

In this CSMC commissioned survey, water from 
21 sites in Cockburn Sound, Owen Anchorage and 
Warnbro Sound was sampled during the autumn of 
2008, for the presence of 87 potential contaminants 
representing mainly heavy metals, metalloids, 
phenols and organic compounds such as biocides, 
hydrocarbons and poly-aromatic hydrocarbons. The 
study complemented an earlier survey of sediments 
commissioned by the CSMC in 2006–07 and reported 
in last year’s State of the Sound Report. The study 
is representative of the major studies done by the 
CSMC on a regular but infrequent basis. In this 
way the CSMC is able to keep abreast of potential 
contaminants that could affect the environmental 
health of the Sound. Another example of regular 
but infrequent studies is the CSMC’s testing for the 
effects of tributyltin (TBT) through imposex surveys 
on marine snails, done every three to five years. 

The results of the 2008 Contaminants in Water Survey 
were very encouraging, with many substances below 
laboratory reporting and detection limits, or at levels 
that have not been found to pose an environmental 
threat. However, one major recommendation made 
in the report was that in future the CSMC should 
consider sampling the marine waters of Cockburn 
Sound in late winter or spring when groundwater 
levels were highest and likely to enter the Sound. 
Sampling at this time would be more likely to 
detect contaminated groundwater plumes. Another 

recommendation stated the CSMC should also 
concentrate on those contaminants that have the 
highest likelihood of entering the environment 
and/or pose the highest environmental risk, rather 
than testing for such a broad range of potential 
contaminants.

Department of Health Food Monitoring Program 
– Heavy Metal Study in Seafood Survey

Staff from the CSMC has been involved in a study 
to determine heavy metal concentrations in seven 
species of popular recreational and commercial fish 
and shellfish. Samples were collected from estuaries 
and coastal areas from Shark Bay to Peel-Harvey 
including Cockburn Sound and the Swan River. 
Samples are being analysed for their heavy metal 
content. A report on the findings is expected to be 
available in late 2009. CSMC staff contributed to 
the study by helping to define the project and its 
objectives, undertaking laboratory work, dissecting 
samples from the fish for chemical analyses, and by 
providing assistance with references that could help 
the project. The CSMC will be able to compare the 
results of this study with a similar but more limited 
study carried out in 2003 in Owen Anchorage and 
Cockburn Sound when fish were found to have 
relatively low concentrations of metals.

Meta-Project facilitation – Metals in Seafood 
(WAFIC, Health, Fisheries) + Stress Biomarkers 
in Fish + Marine Indicators of Environmental 
Health + Contaminants in Water Study 

In 2007 the CSMC reported that a meta-project 
with the above elements was being planned. While 
this has not yet developed into a formal project, 
the CSMC have been involved in progressing the 
various component projects. However, in addition 
to completing the Contaminants in Water Study and 
assisting completion of laboratory processing the 
Heavy Metals in Seafood Study, CSMC, through its 
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staff, has also contributed to a collaborative study 
with the Perth NRM group in Midland. This study 
has used NHT funding to help define an appropriate 
marine indicator system that could help authorities 
better detect and assess the environmental health of 
the coastal region around Perth and Rottnest. This 
study culminated in the completion of four projects, 
most of which had sampling sites in Cockburn 
and Warnbro Sounds. The projects measured fish, 
invertebrates, and physical habitat and used remote 
sensing mapping. The results are being assessed by 
a consultancy to see if they can be used to provide a 
baseline of environmental health indicator conditions. 
They could then be used as a foundation to further 
develop a holistic indicator system. If such a local 
regional indicator system could be developed this 
would help immensely in strategically monitoring 
the marine environment in Cockburn Sound. It would 
also allow the CSMC to have even greater confidence 
in its annual assessments of environmental health in 
the Sound and Owen Anchorage. 

Groundwater Study in collaboration with CSIRO 
based on Premier’s Water Foundation Funding

The CSMC has recently become involved with 
a collaborative study investigating groundwater 
behaviour in karstic limestone that underlies many 
areas of the foreshore and catchment of Cockburn 
Sound. The CSMC funded a groundwater study and 
review in 2005–06 and one major area of uncertainty 
was the behaviour of groundwater and potential 
contaminants (e.g. nutrients and pollutants) that 
flowed through limestone areas containing solution 
pipes, i.e. karstic limestone. These solution pipes 
could be short-circuiting groundwater flow into 
Cockburn Sound and their influence on groundwater 
behaviour in general is unknown.

To a certain extent the study is also looking at 
stormwater and surface water behaviour and its 
percolation into the groundwater, particularly around 
karstic limestone areas. Understanding groundwater 
movement in these areas would help immensely in 
determining the risk that any contamination could 
pose to the shallows of Cockburn Sound, given the 
large number of historical contaminated sites in the 
Cockburn Sound catchment.

Owen Anchorage

After completing and releasing to the community 
a pressure-state-response report, the State of 
Owen Anchorage, in 2007, the next steps planned 

by the CSMC were to develop an environmental 
management plan. To assist this next step, a 
draft environmental values and objectives paper 
combined with a possible outline of environmental 
management zones was written. This defined a range 
of environmental, social and economic values and 
management objectives for this smaller but popular 
embayment to the north of Cockburn Sound and 
south of Fremantle, off Cockburn and Coogee. In 
late 2008 the CSMC completed discussions with 
Cockburn Cement to finalise outstanding Ministerial 
and environmental commitments the company gave 
for their shell sand mining in the Anchorage. It is 
hoped that the development of an environmental 
management plan will begin in 2009, with funding 
assistance from Cockburn Cement.

Jervoise Bay Northern Harbour Working Group

The Jervoise Bay Northern Harbour Working Group 
was established in early 2008 to address chronically 
poor water quality in this enclosed industrial boat 
building and recreational boating embayment. High 
nutrient levels and high concentrations of bacteria 
and potentially toxic micro-algae or phytoplankton 
have been recorded here since the Cockburn Sound 
Management Council began its environmental 
reporting. Furthermore, concentrations of metals, 
and in particular TBT, have been recorded in the 
sediments of the harbour as well as in marine snails 
when imposex was last surveyed in 2005–06. This led 
the CSMC to establish a multi-stakeholder working 
group to assess the causes and develop an action plan 
to address them.

The Working Group met four times in 2008 and is 
currently assessing a flushing study commissioned 
by LandCorp, DoIR (now Department of Mines 
and Petroleum) and Department for Planning and 
Infrastructure. The Group is developing an Action 
Plan that is likely to have the following five elements 
incorporated into it:

1. Improvement of flushing; 2. Maintenance of 
a groundwater recovery scheme, particularly to 
intercept nutrient rich groundwater in the northern 
part of the Harbour; 3. Development of a catchment 
management plan; 4. Establishment of a suitably 
empowered management entity to continue monitor-
ing and to assess the effectiveness of management 
actions; and 5. Steps to address poor boat building 
and maintenance practices that are leading to heavy 
metal contamination of marine sediments and pre-
sumably leading to imposex in marine snails.
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Grant applications

The CSMC unsuccessfully applied for a grant from the 
Federally funded Caring for Country Grant Scheme. 
It mainly sought funds to improve and expand its 
current bio-monitoring programs. Ultimately, this 
funding was to better address its responsibilities 
to report on the environmental health of Cockburn 
Sound as defined in the SEP (2005). Another grant 
application was made to the Australian Research 
Council in collaboration with Curtin University to 
study and establish fish stress biomarker levels in 
several common species of fish and shellfish found 
in the Sound. This study was to determine whether 
fish are responding to low level but chronically 
present pollutants that would be found in this 
heavily utilised and popular marine embayment (for 
example, hydrocarbons from recreational boating). 
The study also was a collaborative effort with the 
Kwinana Industries Council who agreed to provide 
contributions to its funding over three years. With 
competition high and success rates very low for 
such grants, the CSMC was not surprised that this 
application was also unsuccessful. However, these 
collaborative applications represent efforts by the 
CSMC to explore all funding avenues in order to 
maintain an adequate funding base to fully carry 
out its monitoring and reporting responsibilities as 
defined in the SEP.

Community–Investigative

Preliminary Grey Sands Investigation

In response to community concerns expressed at 
community forums in 2007, a grey sands investigation 
was initiated. This study has been undertaken over 
an 18 month period so that a comprehensive analysis 
could be undertaken. This included investigating the 
origins and causes of greying sands and an accounting 
of possible seasonal changes in sand colouration that 
occur along some metropolitan beaches of Perth.
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Preliminary results have indicated that pollution has 
not caused any greying or discolouration of the sands. 
Organic contaminants were all below laboratory 
detection limits with heavy metal concentrations 
being very low and below any environmental 
reporting guidelines. Preliminary core analyses have 
indicated that the grey sands exist both onshore and 
offshore and are associated with coastal limestone 
outcropping fragments that originated from the 
Rottnest-Garden Island-Mewstone-Carnac Dune 
Ridge System.

The study will be completed during 2009 and the 
report will be available on the CSMC website once 
reviewed and accepted by the Council.

Eco-signage and interpretation trail

An eco-signage and sculpture interpretation trail, 
initiated in 2007, was further developed in 2008. 
An insight to the ecology, natural history and 
management of Cockburn Sound and Owen 
Anchorage is planned through the initial placement of 
four offshore sculptures and a foreshore interpretative 
sign trail at approximately 10 to 12 foreshore 
locations, from Coogee in Owen Anchorage to the 
Point Peron boat ramp.

The project is proceeding well with funding for 
the sculptures and project provided by the cities 
of Rockingham and Cockburn, and the town of 

Kwinana. The sculptures are planned to be in place 
in 2009 with several signs completed and erected 
next year as well. The trail will complement several 
new trails created in early 2009, such as the Noongar 
coastal trail initiated by the Town of Kwinana and 
Southern Metropolitan Coastcare. 
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New Initiatives 

Developing an Environmental Offsets Policy

In 2008 several large scale industrial developments 
and marinas were re-activated or concepts and 
outline development plans matured to such an extent 
that some were submitted to the Environmental 
Protection Authority for assessment and/or advice. 
For example, the consortium proposing the James 
Point Private Port began to reinvigorate its proposal 
for an approved bulk and future container terminal 
port at James Point, while Fremantle Ports embarked 
on a thorough environmental assessment program 
to address the requirements for an Environmental 
Review and Management Plan for EPA consideration.

These developments stimulated the CSMC to review 
its policies and options that could be the basis for 
advice to the Minister for Environment. In the latter 
half of the year, the CSMC reviewed its approach 
to environmental offsets and developed a draft and 
evolving Offsets Policy. This would be used in cases 
where offsets are required to address unacceptable 
environmental and multiple use impacts on Cockburn 
Sound. The CSMC essentially re-iterated its view that 
any environmental offsets should be: local, ‘like-for-
like’, kept to the Sound and its environs, and finally, 
should help to improve the current state of the Sound.

Jervoise Bay Northern Harbour Working Group

The poor water quality and environmental health of 
Jervoise Bay Northern Harbour led the CSMC to 
create a Working Group of stakeholders to address 
this chronic issue. The Working Group initiated and 
reviewed several studies and reports undertaken 
in 2008. For example, it provided the impetus for 
LandCorp and DoIR to pursue a flushing study 
for the harbour and to review the groundwater 

recovery scheme in light of previous Ministerial 
Conditions imposed on the Harbour and its sister 
Southern Harbour. This led the Working Group to 
work towards developing a draft Action Plan for the 
Northern Harbour in 2009. Ultimately this Action 
Plan will address several key elements: improving 
harbour flushing; improving catchment management; 
possibly running a groundwater recovery scheme; 
and establishing a management entity to assess and 
manage the area.

Multiple Use – Moving further to improve 
management and use of the Sound

The CSMC has made considerable progress towards 
building a strong foundation for understanding 
the dynamics of the varied and multiple uses and 
pressures on Cockburn Sound.  While much of 2008 
was devoted to trialling and assessing the utility of 
MARZONE software for use as a decision support 
tool and completing the publication Sounding Out 
that will help inform and direct stakeholders and the 
community on the multiple uses of the Sound and its 
rich history, the CSMC also began to review the use 
of Management Strategy Evaluation (MSE), another 
multiple use decision support tool. This tool is able to 
capture the multiple uses of an area and underwrite 
them with local dynamic natural resource and 
economic models such that a realistic and accurate 
background picture is provided. MSE was initially 
developed for use on the Northwest Shelf but it has 
enormous potential for use in Cockburn Sound.

MARZONE and MSE are complementary systems 
that will allow effective scenario forecasting to better 
assess proposed developments and changed use 
patterns. Ultimately this will lead to better planning, 
policies, advice and decision making. Discussions 
began with CSIRO about this approach which we 
hope to develop further as a collaborative project 
in 2009.

Review of Bio-Monitoring programs – 
Environmental Health of Cockburn Sound and 
Owen Anchorage

The CSMC has also been reviewing aspects of 
its Environmental Management Plan (2005). One 
major objective of the EMP is to ensure that the 
wider community is provided with effective and 
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comprehensive reporting on the environmental 
health of the Sound. This complements the CSMC’s 
responsibilities to report on the environmental 
health as outlined in the SEP (2005). The CSMC 
realises that a more comprehensive and targeted 
bio-monitoring program is required in order to 
provide better information to the community on the 
environmental health of the Sound. The Council is 
confident that water quality and seagrass condition, as 
well as some other important indicators for sediment 
contamination and other contaminants in water, are 
being adequately measured for reporting on the 
four major environmental, recreational, cultural and 
industrial values of the Sound, allowing the public 
to have a good insight into its environmental health 
status.

However, measures of secondary production, 
particularly for the biota that represent the food 
chain of larger or popular recreational fish, dolphins, 
penguins and birds, are unknown. This is also true 
for the growth, densities and types of micro-algae 
or phytoplankton that grow in its waters. Therefore 
there is an incomplete understanding of this aspect 
of primary production, impacts on water clarity and 
seagrasses and potential public health aspects of 
nuisance or toxic algae that could affect recreational 
users of the Sound. Measurements of contaminants 
in biota would also help give the CSMC important 
insights into the real or whole environmental health 
of Cockburn Sound and Owen Anchorage. In 2008, 
the CSMC undertook discussions and focussed some 
attention on this at its regular meetings. Defining 
the gaps in knowledge and developing strategies to 
address them in light of resource constraints was 
recognised as a strategic issue for the CSMC in the 
near future. Its considerable investment of time in 
developing major grant applications was a result of 
this during the year.

Climate Change – Assessing impacts and 
strategies for adaptation

In the latter half of 2008, the CSMC began liaising 
with the City of Cockburn to evaluate the need 
to establish a regional alliance to assess climate 
change and how it may affect the wide range of 
stakeholders between Fremantle and Cockburn 
Sound. This included local government, industry, 
other government agencies, port authorities, Defence, 
recreational users and infrastructure dedicated to their 
use. The issue for the CSMC is how its environmental 
assets could be affected by climate induced change: 

for example, losing more seagrass meadows to 
migrating sand sheets or foreshores becoming more 
eroded and lost to increased water levels, storminess 
and flooding.

Other potential issues relate to environmental assets 
in the catchment which help Cockburn Sound and 
Owen Anchorage stay relatively healthy: for example, 
salinisation of groundwater and coastal wetlands, as 
well as likely effects on native vegetation, including 
trees that play such an important role in reducing 
wind speeds, stabilise hydrology and provide habitat 
for wildlife. A proper assessment would help the 
CSMC encourage, facilitate and possibly coordinate 
a review of current literature and help develop future 
adaptation strategies for the range of stakeholders in 
the region. In this way the CSMC can better ensure 
its environmental assets stay healthy and resilient 
to adverse climate change while also assisting its 
partners and stakeholders to better protect their 
important assets. A draft discussion paper was written 
and officers have been developing this potential long-
term initiative with CSMC representatives and other 
potential stakeholders or alliance members.

Strategic Workshop – Reviewing the CSMC’s 
Vision and Strategies for Cockburn Sound and 
Owen Anchorage

The previous initiatives over the course of the year 
and the scale of future and proposed developments 
led to the CSMC’s decision to hold a strategic 
workshop on Cockburn Sound and Owen Anchorage 
in 2009. The primary purpose of the workshop will 
be to re-affirm its vision for the Sound and Owen 
Anchorage as well as enunciate strategies to realise 
this renewed vision. For example, in a climate of 
very constrained budgeting, the CSMC will consider 
how it can further leverage funding and collaborate 
with partners to enhance investment in knowledge, 
monitoring and activities affecting Cockburn Sound 
and Owen Anchorage. 
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Publications

In 2008 the following newsletters, reports and articles 
were released by the CSMC:

«	Four community newsletters called Sound News 
were released, covering environmental report 
cards, review of licence conditions for desalina-
tion, coast care work, and other issues affecting 
public understanding of the Sound and Owen 
Anchorage.

«	Study of the Contaminants in the Waters 
of Cockburn Sound 2008. Prepared for the 
Cockburn Sound Management Council by Parsons 
Brinckerhoff Pty Ltd.

«	Journal article, ‘Helping industry achieve the triple 
bottom line’ in Prospect, June-August 2008, pages 
24 to 25.

«	Journal article, ‘Cockburn Sound Management 
Council working hard to improve the health 
of Cockburn Sound’ prepared for inclusion in 
Coastlines summer edition 2009, pages 8 to 9.

«	Water Quality of Cockburn Sound and Warnbro 
Sound (December 2007 to March 2008). By C. 
Wilson and E.I. Paling, Marine and Freshwater 
Research Laboratory Environmental Science, 
Institute for Environmental Science (Report No 
MAFRA 08/2), Murdoch University, May 2008.

«	Water Quality of Owen Anchorage (December 
2007 to March 2008). By C. Wilson and E.I. 
Paling, Marine and Freshwater Research 
Laboratory Environmental Science, Institute for 
Environmental Science (Report No MAFRA 
08/3), Murdoch University, May 2008.

«	A Survey of Selected Seagrass Meadows in 
Cockburn Sound, Owen Anchorage and Warnbro 
Sound: Health and Status 2008. Report No 2008-
10. By P. Lavery and A. Gartner, Edith Cowan 
University, Centre for Ecosystem Management, 
Perth, 2008.

«	Maintenance of Seagrass Health Monitoring 
Sites 2008. By Paul Lavery, Centre for Marine 
Ecosystems Research, Edith Cowan University, 
December 2008.
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Moving Forward

2009 will be a year of review, consolidation and 
planning for the future as the Cockburn Sound 
Management Council enters a challenging period. 
The CSMC is proud of its contribution to the 
environmental improvements that have been achieved 
during its eight successful years of operation. During 
this time, the water quality and general environmental 
health of the Sound have stabilised. Many traditional 
pollution activities are now better managed and 
licensed, while others have waned or are no longer 
relevant. However, the Sound and Owen Anchorage 
continue to face a range of pressures. These now fall 
into three broad categories: the first is related to over-
use, and to the increasing popularity of its relatively 
calm and productive waters for recreational fishers 
and boaters; the second relates to proposed new 
large scale port and marina developments; and the 
third relates to various forms of drainage, including 
the gradual run-down of historically contaminated 
groundwater, residential drainage and the waste and 
thermal discharges drainage that are emitted from 
those industries that are still licensed for emissions 
into Cockburn Sound. 

Strategic Directions

As it enters its ninth year the CSMC believes the time 
is right to undertake a strategic review of its vision 
and priorities for the Sound and Owen Anchorage 
for the next decade and beyond, as the basis for 
a new Environmental Management Plan. This is 
important not only because of the many changes that 
have occurred during the past eight years but also 
because Owen Anchorage has now been added to the 
CSMC’s area of jurisdiction. The CSMC is therefore 
planning to hold a Strategic Planning Workshop for 
its members and staff in 2009. 

Through this process, the CSMC will consolidate 
its position as a national leader in multi- stakeholder 
marine management, operating on the basis of its 
well established partnerships with key stakeholders 
and the trust and respect it has won in the wider 
community.

Long Term Projects

Four long-term projects that are underway will be 
progressed during 2009. We expect two of these, the 
Grey Sands Investigation and the Eco-signage and 
sculpture interpretation trail project, to be largely 
completed by the end of 2009. The two other current 
major projects, however, will continue into 2010 
and 2011. One of these relates to the development 
of a Multiple Use Framework and, in particular, a 
multiple use decision support ‘tool box’ for assessing 
multiple use conflicts and cumulative impacts. The 
second project is the development of an Owen 
Anchorage Environmental Management Plan (EMP). 
Cockburn Cement will provide financial support for 
the completion of this much needed EMP over the 
next two years.

The task of developing a new Environmental 
Management Plan (EMP) for Cockburn Sound is 
another long-term project. It is anticipated that it will 
take two years to revise the current EMP to capture 
the desires and expectations of the community and 
Government and yet meet the objectives and dictates 
of the State Environmental (Cockburn Sound) Policy 
2005. A central component to the review of the EMP 
will be a comprehensive assessment, to detect and 
understand environmental trends in the data collected 
in Cockburn Sound and, in turn, Owen Anchorage. 
Because a pressure-state-response report for Owen 
Anchorage was produced in 2007, the review of its 
environmental data is not as urgent as for Cockburn 
Sound which was last reviewed in 2000. 

Multiple Use Framework

The CSMC’s first milestone in the development of 
a Multiple Use framework is the production of the 
major resource document titled Sounding Out, to 
be published in 2009. This will provide valuable 
information on the many historical and current uses 
of Cockburn Sound. If it proves to be financially 
feasible, the CSMC will pursue partnerships it 
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has been exploring to utilise appropriate decision 
support software that can assist with building a robust 
framework for assessing future uses of the Sound. 
MARZONE software has already been successfully 
trialled, using the Sound as a test case, and there is 
also a potential opportunity to develop a Management 
Strategy Evaluation (MSE) application, adapted 
specifically for the Sound and Owen Anchorage, 
in partnership with CSIRO. An effective multiple 
use framework that utilises these advanced decision 
support ‘tools’ would be invaluable for governments, 
industry and the community, and would underpin 
the CSMC’s revised and updated Environmental 
Management Plan.

Conceptual Model and Review of the Trophic 
Status of Cockburn Sound

The CSMC’s understanding of Cockburn Sound, 
in environmental and ecological terms, has been 
improved by recent studies and investigations that 
addressed potential environmental impacts from a 
range of recently completed or proposed large scale 
developments. For example, work undertaken to 
ensure that the Perth Seawater Desalination Plant, 
and any future outer harbour, are environmentally 
acceptable, has enabled a better understanding of 
current hydrodynamic and biological aspects of the 
Sound. 

Furthermore, the CSMC now has between eight and 
twenty years of water quality and biological data that 
can be analysed to determine and confirm trends over 
time. This important dataset, combined with other 
relevant environmental datasets, has the potential 
to provide the Western Australian community with 
more up-to-date and comprehensive insights into 
the environmental health of the Sound. The CSMC 
will be reviewing its resources to see to what extent 
it can take up this opportunity. With improved water 
quality, there can be changes in feeding chains and in 

productivity of a range of fishes, birds and predators. 
For example, reduced nutrient inputs can result in 
larger but fewer fish, and a greater diversity but less 
abundance of individual species. Having the capacity 
to utilise these valuable datasets would allow the 
Council to devise targeted management strategies 
to address any new or evolving threats to Cockburn 
Sound and Owen Anchorage. 

Confronting Climate Change

Since climate change is clearly an issue that presents 
potential threats to the health of the Sound, the 
CSMC needs to be well positioned to coordinate 
relevant information and advice with stakeholders 
in Cockburn Sound and Owen Anchorage so that the 
marine environment can be managed and protected to 
allow its natural systems to adapt to any changes. The 
CSMC will be exploring opportunities with a range 
of its stakeholders that also have responsibilities to 
address climate change so that we can collaborate 
with them to improve our collective knowledge base. 
In this way, the responses can be coordinated rather 
than fragmented and we will therefore be better 
prepared and able to deal more efficiently and cost-
effectively with this challenge. 

A Resource for the Community

The CSMC will continue to provide a one-stop-
shop for information and expert advice for the local 
community, backed by an increasing body of data 
and a growing network of partner organisations. The 
CSMC’s annual Community Forums on Cockburn 
Sound and Owen Anchorage will continue to 
provide an opportunity for reporting the results of 
our monitoring programs through the annual Report 
Cards and for open discussion on community issues 
relating to these heavily used and greatly valued 
embayments.
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Environmental Quality  
Monitoring Program

What did we do?

In 2007–08, the CSMC continued its coordination 
of an EQMP to assess the health of Cockburn 
Sound. Data was collected for physical and chemical 
measures, direct and indirect biological measures, 
contaminants in sediments, biological contaminants, 
and chemical contaminants in seafood flesh.

Contributors to this program included the Kwinana 
Industries Council (KIC), Department of Defence 
(DoD), Fremantle Ports, DoH, CoR, CoC, Department 
of Fisheries (DoF), Western Australian Mussel 
Producers Association (WAMPA), Department 
of Environment and Conservation (DEC), Water 
Corporation, Cockburn Cement and LandCorp.

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

What did we find?

When EQGs are met, Report Cards are marked 
‘monitor’ and coded green. If an EQG is exceeded, 
the Report Card is marked ‘investigate’ and coded 
orange. Where EQSs have been exceeded, the Report 
Card states ‘action required’ and is coded red. Marks 
are calculated according to the Environmental 
Quality Criteria Reference Document for Cockburn 
Sound (2003–2004), Environmental Protection 
Authority 2005, 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 2008 Report Cards is 
provided below.

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. Median light attenuation did not meet 
the EQG for Ecosystem Health in areas of High 
Protection.

Pelicans in 
Cockburn Sound
(Pelecanus conspicillatus)

Cockburn Sound is home to many pelicans 
(Pelecanus conspicillatus). The pelicans are 
attracted to our large coastal bay as it is sheltered 
and provides food such as fish and crustaceans. 
You may see the pelicans flying in flocks over 
Cockburn Sound forming a V shape in the sky. 
At times the pelicans use this as an advantage to 
round up fish. Pelicans can form flocks of 100s 
or even 1000s.

Pelicans have a wingspan up to 3.4 metres. 
Pelicans use warm air currents to lift them high 
into the sky. When the pelican is going to land, 
it needs a runway. The pelican spreads its wings 
out in the air and brakes on the sand to slow itself 
down, sometimes looking very ungainly and 
clumsy. When the pelican takes off, it builds up 
its speed by running faster and flapping its wings.

Pelicans like to breed on islands. You may see 
pelicans breeding on Penguin Island, Seal Island, 
Garden Island or even Point Peron. When they lay 
eggs the parents both look after them. In a normal 

breeding year, pelicans lay two to four eggs. 
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Chlorophyll a met the EQG. Seagrass health in the 
High Protection zone met the EQG; however, two 
sites, Luscombe Bay and Garden Island Settlement, 
did not meet the EQG and were labelled amber 
(orange). No sediment sampling was undertaken this 
year, however all sites met the guideline for TBT 
collected at 86 sites in March 2006. The Guideline 
for TBT is determined by the concentrations of TBT 
in the sediment. The standard however, was not met 
at Woodman Point when the marine snail Thais 
orbita was used as a biological indicator of TBT 
from data collected in 2005. (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.)

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 historical TBT data. Sediment samples 
collected at 19 sites (either in March 2006, November 
2006 or March 2007) met the guideline. The guideline 
was not met at one site at both Careening Bay (March 
2006) and Kwinana Bulk Terminal (March 2007) 
and two sites at Kwinana Bulk Jetty (March 2007). 
Additionally, the standard was not met at Careening 
Bay and James Point when Thais orbita was used 
as a biological indicator of TBT from data collected 
in 2005.

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

The median chlorophyll a concentration for Jervoise 
Bay Northern Harbour did not meet the EQG. No 
sampling occurred in the Southern Harbour during 
2007–08. Light attenuation in Northern Harbour 
sites exceeded the EQG. All sites met the EQG for 
dissolved oxygen, temperature, salinity and pH. 
High phytoplankton biomass was registered again 
in Jervoise Bay Northern Harbour. The median 
chlorophyll a concentration exceeded the EQS and 
the Report Card was labelled red. TBT median 
concentration met the EQG in the Southern Harbour 
but exceeded the EQG in the Northern Harbour.

Harbours are traditionally associated with poorer 
water quality as they are often enclosed, which 

Blue Swimmer Crabs 
in Cockburn Sound

(Portunus pelagicus)
Cockburn Sound is home to the blue swimmer 
crab. Although this species is commonly known 
as the Blue Manna Crab, the blue colouring is 
found only in the male. The female is sandy 
brown, but both females and males have extensive 
white markings. This bottom-dwelling carnivore 
will scavenge dead drifting food. However, 
most of its diet consists of bivalve molluscs, 
crustaceans, polychaete worms and brittle 
starfish. The claws are long and slender, and the 
fifth pair of legs has been modified to form a set 
of paddles used in swimming. Adult crabs usually 
weigh about 500 grams, with a maximum weight 
of up to one kilogram.

The blue swimmer crab is a tropical species and 
is also found in East Africa, through the Indo-
Pacific islands to Japan and Tahiti.

While the female mates only once a year, she has 
an extraordinarily high reproductive output. At a 
given time she may lay up to two million eggs. In 
WA the peak spawning period is in January and 
February. At this time the female will leave the 
estuaries and rivers to release the eggs in the open 
ocean, a strategy which may help to broaden the 
distribution of the species. Mortality of these eggs 
is extremely high, and less than one percent will 
survive to make their way back to shallow coastal 
water. Blue swimmer crabs live to 3–4 years, and 
are an important commercial and recreational 
species. However concerns by the Department 
of Fisheries over poor recruitment and declining 
crab stocks in the Cockburn Sound led to a ban 
on both commercial and recreational fishing in 
December 2006. Recent research suggests that 
recovery has been slow with the closure extended 
for three seasons. Recruitment and breeding stock 
levels are, however, improving and it is hoped 
that the fishery will re-open in the near future.
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Seagrasses of 
Cockburn Sound

All animal life in the ocean is in some way 
linked to marine plants. Seagrasses, in particular, 
provide an important food source and shelter for 
marine organisms.

Cockburn Sound and Owen Anchorage are home 
to a variety of seagrasses. Seagrass meadows 
provide an important food source and habitat 
for hundreds of animals and help to stabilise 
the sea floor. Seagrass beds attract a wide 
range of animals such as tiny worms, molluscs, 
echinoderms and crustaceans. These in turn 
attract larger animals and so begins a complex 
food web. The importance of this cannot be 
underestimated. Seagrass beds provide nursery 
areas for many commercially important species, 
including the western rock lobster, blue swimmer 
crab and herring.

Seagrasses grow in sheltered and shallow waters 
around Cockburn Sound and Owen Anchorage. 
Although often confused with seagrasses, 
seaweeds are simple plants with no root systems 
or flowers. They require a firm surface, such as 
a rock, to grow on. Seagrasses, in contrast, are 
true flowering plants that have a root system that 
grows and stabilises sand. Many seagrasses have 
extensive rhizome root systems, some with up to 
90 percent of the plant below the sand.  

Seagrasses can be found throughout the world, 
except for Antarctica. Approximately 50 species 
of seagrass grow worldwide. Australia has 31 
species, more than any other continent, with 14 
of these growing in the Perth region. In stark 
contrast, New Zealand has only two species of 
seagrass growing in its waters.

reduces the amount of flushing that can occur, and are 
nodes where vessel-based activities are concentrated. 
Monitoring indicates that the water quality within the 
harbours still requires further attention.

Safe Seafood for Eating Report Card  
(Figure 7)

Samples from the commercial mussel growing areas 
located in the vicinity of Kwinana Grain Terminal and 
at Southern Flats are taken under the WA Shellfish 
Quality Assurance Program (WASQAP). The criteria 
for Thermotolerant Faecal Coliform levels in seafood 
flesh were met for all samples (Figure 8). Under the 
WASQAP water samples taken from the commercial 
mussel harvesting areas at Southern Flats and in 
proximity to the Kwinana Grain Terminal also met 
the guideline for Thermotolerant Faecal Coliform 
levels in water. 

The standard was exceeded from water samples 
collected at the Jervoise Bay boat ramp, but this is 
not a commercial mussel aquaculture site (Figure 8).

There were exceedances for levels of potentially 
toxic species within the Jervoise Bay Harbours. The 
public needs to be aware of the risk associated with 
the consumption of potentially contaminated seafood 
collected recreationally from within the Jervoise Bay 
Harbours.

Clean Waters for Swimming and Boating 
(Figure 9)

All parameters met the criteria with the exception 
of Bacterial Enterococci and toxic algae (Figure 10) 
which is the criterion for primary contact (swimming). 
All sites met the guideline for Bacterial Enterococci 
except for Rockingham Beach. It is important to 
note that these exceedances are based on results 
of isolated high values over the past five years of 
summer monitoring. Positive reports include the 
improvements noted between 2005–06 and 2006–07 
for Bacterial Enterococci levels at the Rockingham 
Beach site. The recently completed Rockingham 
drainage improvement program should further 
improve water quality near beach drain outfalls. 

Protecting the Health of Aquaculture Species 
(Figure 11)

All parameters monitored met the criteria and there 
were no concerns noted.
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Summary of Overall Health

The 2008 Report Cards indicate that the marine 
environment of Cockburn Sound is generally healthy. 
Monitoring carried out at all sites in the Sound has 
shown that dissolved oxygen, temperature, salinity 
and pH levels have met established guidelines. This 
is a good sign as these are all key indicators of a 
healthy ecosystem.

Monitoring undertaken for this year’s Report Cards 
detected only one indicator that exceeded the EQSs 
and required action. This resulted from excessive 
levels of phytoplankton biomass in the Northern 
Jervoise Bay Harbour. Furthermore, the 2008 Report 
Cards highlighted the exceedance of the EQG for 
TBT, based on data last collected in 2005-06.

Four exceedances of the EQGs were noted this year 
that require investigation. These include levels of 
Light Attenuation in Northern Jervoise Bay Harbour 
and 16 of the 18 monitoring sites within the area of 
high protection in the broader Cockburn Sound area. 
Exceedances were also detected for chlorophyll a 
and the presence of algal species that can produce 
biotoxins in Northern Jervoise Bay Harbour; TBT 
in sediments around industrial harbours from 
the 2005 study results remain high and levels of 
Bacterial Enterococci around swimming beaches in 
Rockingham.

Based on the best available information, expert advice 
and the analysis of over 11 monitoring programs 
we can report that there has been no significant 
deterioration in the overall health of Cockburn 
Sound since monitoring began in 2000. The CSMC’s 
initiation, coordination and management of remedial 
or preventative action have contributed to the 
continuing health of the Sound.

Ongoing Action

As a result of exceedances for Bacterial Enterococci 
in 2005, 2006 and 2007, the DoH continues to 
work with the CoR to look at ways of reducing 
bacterial levels including partnering their beach 
monitoring program. It is important to note that 
bacterial levels have improved this year with only the 
guideline exceeded, not the standard. Recently, as a 
priority, the CoR completed work on their drainage 
improvement program; this should further improve 
the water quality near beach drain outlets. Measurable 
improvements are expected in 2009. 

Octopuses in  
Cockburn Sound

The name octopus comes from Octopoda, which 
means ‘eight-footed’. Octopuses are molluscs 
and, along with their close relatives the squids 
and cuttlefish, are the most highly developed 
invertebrates, with a well developed brain and 
eye structure. Within Cockburn Sound and Owen 
Anchorage at least two species of octopus can be 
found, primarily in rock pools.

The common octopus (Octopus sp.) grows up 
to one and a half metres and has no hard parts, 
except for its parrot-like beak. When disturbed 
or attacked, the octopus will eject a cloud of ink 
which will hopefully distract the predator and 
allow it to escape. They usually crawl along 
the sea floor but are capable of swimming short 
distances by forcing water through their bodies. 
They are generally well camouflaged and can 
change colour to merge into their surroundings. 
These species are fished both recreationally and 
commercially in the Sound.

Octopuses are bottom-dwelling creatures that 
hide themselves under rocks and other debris and 
in crevices. A pile of recently dead shells is often 
a tell-tale sign of their lair. Most octopuses have 
short lives of about one year or so. 

One small but colourful creature to be wary of 
is the blue-ringed octopus. It kills its prey with a 
potent toxin injected with the bite, and, although 
such cases are very rare, has killed people. The 
toxin causes paralysis and respiratory failure. 
This small octopus grows to up to 12 centimetres 
and lives in reef flats and tidal pools. It can 
be recognised by its brilliant blue rings when 
disturbed. It pays to be cautious when handling 
dead shells, discarded bottles and cans and when 
exploring tidal pools and underwater crevices 
and caves.
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Pied Cormorants in 
Cockburn Sound
(Phlacrocorax varius)

Pied cormorants are often seen perched on rocky 
vantage points, preening themselves or hanging 
out their wings to dry. These versatile birds catch 
their prey underwater, grasping fish, crustaceans 
and molluscs in their strong, hooked bills. Groups 
of pied cormorants can often be seen flying in 
V-shaped formations. 

The cormorant is also sometimes known as 
the shag or the yellow-faced cormorant. These 
large birds reach up to 84 centimetres in length. 
They are readily identified by the large bright 
yellow patch in front of the eye. As their name 
implies, they are black above and white below. 
Like other cormorants and darters they have a 
large, elongated body and long neck. The tail is 
relatively short. The feet are webbed, to help with 
underwater propulsion.

Pied cormorants are common all around Cockburn 
Sound and the mainland of Australia as well as 
inland in most other Australian states.

Common on most islands and coastal areas, pied 
cormorants nest on offshore islands. To nest, pied 
cormorants congregate in large colonies. Laying 
occurs from late February to early July. The 
male selects a nest site and sets about attracting a 
female by seductively waving his wings, throwing 
back his head, and fanning his cocked tail. Three 
to five white eggs are laid in a nest with both 
parents caring for the eggs and offspring. 

DEC licenses premises which are involved with 
the use or removal of organotin compounds (TBT) 
from marine vessels. In 2006, and again in 2008, 
the CSMC referred the issue of TBT contamination 
in Jervoise Bay Harbours to the DEC (Pollution 
Response Unit) for investigation.

In response to this the DEC Kwinana office and the 
Pollution Response Unit conducted further unan-
nounced site visits to a number of boat maintenance 
operations within Jervoise Bay Harbours that manage 
the application and removal of antifouling agents. It 
was observed that all of the businesses were using 
approved antifouling paints that are free of TBT, 
but a number of issues were found in regards to 
poor ‘housekeeping’ practices. It was noted that in 
future visits enforcement action would be taken if 
businesses were found not to be complying with 
regulations.

There is a wide range of stakeholders involved in 
the management of the Jervoise Bay Harbours and 
a working group was set up in 2006 to address the 
ongoing exceedances of phytoplankton biomass and 
chlorophyll a as well as other water quality issues 
in Northern Harbour. Stakeholders in the working 
group include LandCorp, City of Cockburn, Water 
Corporation, DEC, Western Australian Vegetable 
Growers Association, DPI and DoIR, who are all 
involved in the management of the harbours in some 
way. This working group will continue until adequate 
management responses have been determined.

The DoH and the DoF were contacted last year by 
the CSMC in regard to exceedances of the guideline 
for algal biotoxins. The DoF has advised that a key 
component of the 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. 
It has been noted that the WASQAP plan is in the 
process of being updated and the CSMC will be 
advised of any changes once it is finalised. 
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Action for 2008 Report Cards
The SEP requires the CSMC to notify the Minister for 
the Environment and the EPA, in addition to relevant 
authorities, of EQC exceedances. Accordingly, the 
CSMC has notified the Minister for the Environment 
and the EPA of exceedances of EQSs noted in the 
2008 Report Cards.

Actions have been taken to address previous 
exceedances of standards and guidelines. Most of 
these are continuing, with ongoing management 
practices to improve the indicators. 

The CSMC and the DoH have expressed concerns 
previously at the risk associated with the consumption 
of potentially contaminated seafood collected 
recreationally from Jervoise Bay Harbours.

In response to concerns raised by the CSMC relating 
to bacterial issues and the presence of toxic algae in 
Jervoise Bay Harbours, the DoH together with the 
CoC have installed signage to raise awareness of 
taking potentially contaminated seafood from the 
harbours.

Additionally the Council is considering the potential 
to undertake a further TBT survey to measure the 
ongoing exceedances of the guideline for TBT in 
sediment in Northern Harbour, Careening Bay, and 
Kwinana Bulk Terminal and two sites at Kwinana 
Bulk Jetty. 

The CSMC has advised the DEC of continued TBT 
issues in specific areas and proposed meetings to 
discuss future management actions to eliminate 
licensed premises as potential sources. These 
meetings will also propose other action for unlicensed 
premises in the area.

The CSMC will continue to work to address 
exceedances of EQC and to ensure that adequate 
management actions are taken. This will contribute 
to EVs and EQOs being met for Cockburn Sound 
now and into the future.

Oystercatchers in 
Cockburn Sound
(Haematopus species)

Cockburn Sound is also home to a species of bird 
known as the oystercatcher. Oystercatchers are 
readily recognised by their pink legs, brilliant red 
eyes and long red, scissor-like bills, used to prise 
molluscs from their shells. Pied oystercatchers 
and sooty oystercatchers are either ‘stabbers’ 
or ‘hammerers’, depending on which method of 
feeding they learn from their parents.

After first digging out their prey from wet sand 
flats, stabbers extract the prey with a quick jab; 
hammerers beat the shell until it breaks.

The sooty variety is black all over, while the pied 
variety of oystercatcher has a black head, neck, 
upper breast, wings and tail. Both of these birds 
grow to approximately 50 centimetres long.

Both species are common around all parts of the 
Australian coast, with the pied oystercatcher also 
occurring in New Guinea.

Oystercatchers live along rocky shores, beaches, 
estuaries and offshore islands.

These birds lay two to four eggs in a shallow 
sandy depression; both sexes will incubate the 
eggs and care for the young. The young leave 
the nest within a couple of days of hatching but 
remain with their parents for several more weeks. 
Adults go to great lengths to defend both eggs 
and their young. 
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LEGEND

M  Monitor: below Environmental Quality Guideline (EQG), 
continue monitoring.

  Hatched means data based on information greater 
than one year old.

 I  Investigate: above EQG; investigate and where 
necessary take precautionary action.

  Green hatched means data greater than one year old 
but was below guidelines and previously green.

A  Action Required: Above Environmental Quality 
Standard (EQS); initiate management response.

  Red hatched means data greater than one year old 
and above standard.

Abbreviations –  
EQC – Environmental Quality Guideline 
EQS – Environmental Quality Standard 
WASQAP – Western Australian Shellfish Quality Assurance Program

N/A  No official rating can be applied.

Report Cards 2008
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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 EQG. 
Median	light	attenuation	at	16	of	the	18	monitoring	sites	slightly	exceeded	
the EQG.
However, algal densities at high concentrations were observed in some 
areas. 
All sites met the EQGs. 
See Footnote 1
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Chlorophyll ‘a’ met the EQG.
However,	the	median	concentration	at	Mangles	Bay	exceeded	the	EQG.
 
The	high	protection	zone	met	the	EQG.
However,	two	sites,	Luscombe	Bay	and	Garden	Island	Settlement,	did	not	
meet the EQG and were labelled amber.
All sites met the EQG. No significant reductions in the mean seagrass 
depth limit were detected in the High Protection Zone.
A trend of increasing depth distribution at Woodman Point was observed. 
The	stable	nature	of	the	lower	depth	limit,	suggests	there	has	not	been	any	
significant, regional decline in water clarity and light availability sufficient to 
cause a loss of meadow.
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All sites met the EQGs or were below normal laboratory detection limits. 
All sites met the EQGs or were below laboratory detection limits.
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M No	TBT	sediment	sampling	was	undertaken	in	this	zone	this	year.	Samples	
last year met the EQG and were graded green.
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A No	sampling	for	imposex	in	snails	has	been	done	by	CSMC	since	2005–06.
See Footnote	2

Metals and Metalloids 

Organics

M 

M  

No sediment samples were taken this year. All sediment samples met the 
EQG	in	2006–07.
No sediment samples were taken and tested for organics this year.

1  Although	CSMC	sampling	data	did	not	indicate	hypoxia,	Water	Corporation	data	from	real	time	monitoring	stations	in	the	deeper	basins	of	the	
High	Protection	Zone	recorded	a	number	of	periods	of	hypoxia	in	January,	February	and	March.

2		Limited	sampling	for	imposex	in	snails	occurred	out	of	season	between	autumn	and	early	spring	2007	(university	study).	This	study	indicated	a	
continued	decline	in	TBT	contamination	in	Perth	coastal	waters	as	measured	by	the	degree	of	imposex.	However,	a	number	of	sites	assessed	
including	Colpoys	Point,	Garden	Island	and	Jervoise	Bay	harbours,	continue	to	have	high	levels	of	imposex,	indicating	that	TBT	contamination	is	
still	prevalent	around	industrial	and	naval	harbours	in	the	Sound.	This	study	observed	a	significant	reduction	in	imposex	frequency	at	Woodman	
Point,	but	sites	at	Southern	Jervoise	Bay	and	Colpoys	Point	showed	no	significant	change	since	the	2005	study	(Matthew	Bird,	2007,	Curtin	
University	of	Technology,	Assessment of Thais orbita as a biological indicator of tributyltin (TBT) contamination in Perth metropolitan waters).

Report Card 2008
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Action required 
Investigate 
Monitor 
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Figure 2
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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’ met the EQG.
Median light attenuation met the EQG. 
However, algal densities at high concentration were observed in some areas
 
All sites met the EQGs.
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All sites met the EQG.
Seagrass shoot density met the EQG.
However, some declines were detected on the eastern Kwinana shelf.
All sites met the EQG.
No significant reduction in the mean-seagrass depth limit was observed.
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All sites met the EQG or were below laboratory detection limits. 
All sites met the EQG or were below laboratory detection limits. 
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Limited	sampling	of	contaminants	in	sediments	took	place	this	year,	and	
were mainly limited to areas around industrial and commercial jetties and 
terminals.	Concentrations	in	some	samples	exceeded	the	EQG.
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A No	sampling	 for	 imposex	 in	 snails	was	 undertaken	by	CSMC	 this	 year.	
See Footnote	2

Metals and Metalloids
Organics

M 
 

M 

Median values met the EQGs.
However, concentrations of cadmium and mercury in some individual 
samples	exceeded	the	EQG.
No organic contaminant sampling in sediment was done this year. All 
sediment	samples	met	the	EQG	in	2006–07.

2		Limited	sampling	for	imposex	in	snails	occurred	out	of	season	between	autumn	and	early	spring	2007	(university	study).	This	study	indicated	a	
continued	decline	in	TBT	contamination	in	Perth	coastal	waters	as	measured	by	the	degree	of	imposex.	However,	a	number	of	sites	assessed	
including	Colpoys	Point,	Garden	Island	and	Jervoise	Bay	harbours,	continue	to	have	high	levels	of	imposex,	indicating	that	TBT	contamination	is	
still	prevalent	around	industrial	and	naval	harbours	in	the	Sound.	This	study	observed	a	significant	reduction	in	imposex	frequency	at	Woodman	
Point,	but	sites	at	Southern	Jervoise	Bay	and	Colpoys	Point	showed	no	significant	change	since	the	2005	study	(Matthew	Bird,	2007,	Curtin	
University	of	Technology,	Assessment of Thais orbita as a biological indicator of tributyltin (TBT) contamination in Perth metropolitan waters). 

Report Card 2008



Action required
Investigate
Monitor

CONTAMINANTS IN SEDIMENT – Metals,
Metalloids, Inorganics and TBT 2008
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Figure 4
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Figure 5

Subject: Ecosystem Health in Moderate Protection Area
(Jervoise Bay Harbours)

Environmental Quality  
Indicators 

Management  
Response 
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The	median	chlorophyll	 ‘a’	concentration	for	Jervoise	Bay	Northern	
Harbour did not meet the EQG. No sampling occurred in the Southern 
Harbour	during	2007–2008.
Light	attenuation	in	Northern	Harbour	sites	exceeded	the	EQG.	No	
sampling	occurred	in	the	Southern	Harbour	during	2007–2008.	
All	sites	met	the	EQG	for	dissolved	oxygen,	temperature,	salinity	and	
pH.
No	sampling	occurred	in	the	Southern	Harbour	during	2007–2008.
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High	 phytoplankton	 biomass	 was	 registered	 again	 in	 Jervoise	
Bay	 Northern	 Harbour.	 The	 median	 chlorophyll	 ‘a’ concentration 
exceeded	the	EQS.	No	sampling	occurred	in	the	Southern	Harbour	
in	2007–2008.
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All sites met the EQGs or were below laboratory detection limits.
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TBT	 median	 concentration	 exceeded	 the	 EQG	 in	 the	 Northern	
Harbour.
TBT	median	concentration	met	the	EQG	in	the	Southern	Harbour.
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A A No	sampling	for	imposex	in	snails	has	been	done	by	the	CSMC	since	
2005–06.	
Refer to Footnote	2 

Metals and Metalloids 

Organics

M 

M 

M 

M 

No sediment samples were taken for metal contaminants other than 
for	TBT	this	year.
No sediment samples were taken for organics this year.

2		Limited	sampling	for	imposex	in	snails	occurred	out	of	season	between	autumn	and	early	spring	2007	(university	study).	This	study	indicated	a	
continued	decline	in	TBT	contamination	in	Perth	coastal	waters	as	measured	by	the	degree	of	imposex.	However,	a	number	of	sites	assessed	
including	Colpoys	Point,	Garden	Island	and	Jervoise	Bay	harbours,	continue	to	have	high	levels	of	imposex,	indicating	that	TBT	contamination	
is	still	prevalent	around	industrial	and	naval	harbours	in	the	Sound.	This	study	noted	a	significant	reduction	in	imposex	frequency	at	Woodman	
Point,	but	sites	at	Southern	Jervoise	Bay	and	Colpoys	Point	showed	no	significant	change	since	the	2005	study	(Matthew	Bird,	2007,	Curtin	
University	of	Technology,	Assessment of Thais orbita as a biological indicator of tributyltin (TBT) contamination in Perth metropolitan waters). 
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Figure 6
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Figure 7

Subject: Safe Seafood for Eating
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•	 Thermotolerant	faecal	coliform	
levels in water

•	 Thermotolerant	faecal	coliforms	
in seafood flesh

•	 Algal	Biotoxins
– Presence of potentially 

toxic	algae	in	water	above	
WASQAP threshold levels.

–	 If	elevated	levels	of	poten-
tially	toxic	algal	species	
present above the threshold 
levels then test for relevant 
algal	bio-toxins	in	mussel	
flesh 

M 

M 

M 

All sites met the EQG. 
 
All sites met the EQG. 
 
All sites met the EQG. 
Mussels	 were	 tested	 for	 biotoxins	 once	 at	 the	 end	 of	 January	 2008	 in	
response	 to	elevated	 levels	of	a	potentially	 toxic	Pseudonitzchia bloom. 
Results were all negative. 
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•	 Metals 
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All	sites	met	the	EQG	for	cadmium,	copper,	lead,	zinc	and	mercury	levels	
in mussels.
Some naturally occurring heavy metals were detected but well below food 
and safety guidelines.
All sites met the EQG.
Organic	chemical	concentrations	were	below	laboratory	detection	levels	or	
were well below food and safety guidelines. 
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THERMOTOLERANT COLIFORMS IN WATER 2008
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Figure 8
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Figure 9

Subject: Clean Waters for Swimming and Boating
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Sites	on	Rockingham	beaches	slightly	exceeded	the	EQG.
However, readings at Rockingham have improved since last year.
See Footnote 3

All sites met the EQG.
Toxic	algae	densities	occasionally	exceeded	the	EQG.
However,	no	algal	toxins	were	detected	in	mussel	flesh.	
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•	 Water	clarity
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All sites met the EQGs for pH and water clarity. 
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 •	 Gross	alpha	and	beta	activity M No	sampling	has	been	undertaken	since	2003–04.
The	CSMC	is	considering	discontinuing	reporting	on	this	measure	as	there	
is	an	extremely	 low	probability	of	 this	kind	of	contamination	occurring	 in	
this area. 
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•	 Organic	chemicals
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All sites met the EQGs or were below laboratory detection limits. 

3 Rockingham	drainage	improvement	programs	are	being	implemented.	This	should	further	improve	water	quality	near	beach	drain	outlets.
 The public should never swim near drain outfalls during rain.
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CLEAN WATERS FOR SWIMMING –
BACTERIAL ENTEROCOCCI 2008
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Figure 10
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Figure 11

Subject: Protecting the Health of Aquaculture Species
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All sites met the EQGs.
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All sites met the EQG or were below laboratory detection limits. 
All sites met the EQG or were below laboratory detection limits. 
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Annual Monitoring Programs 2007–08

A detailed report outlining the monitoring programs 
undertaken in Cockburn Sound is available from 
<http://csmc.environment.wa.gov.au>. The following 
is a list of the programs undertaken in 2007–08 
including the parameters measured. Programs 
denoted with an asterisk 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 CSMC and 
received financial assistance from the KIC and DoD.

Objective: to coordinate monitoring under SEP and 
implement the EMP.

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 fulfill 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 
monitoring 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).

Annual Survey of Selected Seagrass 
Meadows in the Fremantle–Warnbro 
Sound Region*

This program was coordinated and funded by the 
CSMC with assistance from the DEC.

Objective: to monitor seagrass health under the SEP.
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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 
DoH.

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: Bacterial Enterococci (confirmed).

City of Cockburn Microbiological 
Monitoring Program*

This program was coordinated and funded by the 
CoC.

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 
CoR.

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

Parameters measured

Bacteria: Bacterial Enterococci (confirmed).

Defence Microbiological Monitoring 
Program*

This program was coordinated and funded by the 
DoD in conjunction with the DoH.

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

Parameters measured

Bacteria: Thermotolerant coliforms (presumptive), 
bacterial Enterococci (confirmed).

Parameters measured

Mussel flesh: TBT, heavy metals (Cu, Zn, As, Cd, 
Pb, Hg, Sn).

Western Australian Shellfish Quality 
Assurance Program*

This program was coordinated and funded by the DoF 
and the DoH together with the WAMPA.

Objective: to ensure compliance with the WASQAP 
for the commercial harvest of aqua-cultured bivalve 
molluscs.

Parameters measured

Phytoplankton in water and when phytoplankton 
thresholds are exceeded, algal biotoxins: species 
present and presence of toxin.

Mussel flesh: algal biotoxins (not routinely), E.coli, 
salmonella, inorganic arsenic, copper, zinc, cadmium, 
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lead, mercury, organochlorine and organophosphate, 
pesticides, polychlorinated biphenyls.

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

Contaminants in Sediments Survey 
Monitoring Program*

This program was coordinated by the CSMC. 

Objective: to gather information on contaminant 
types in sediments to report against EQC 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 polycyclic 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.

Owen Anchorage Water Quality 
Monitoring Program

This program was coordinated by the CSMC and 
funded by Cockburn Cement Ltd.

Objective: to coordinate monitoring under the SEP 
and implement the EMP.

Parameters measured

Water: temperature, salinity, dissolved oxygen, light 
attenuation, Secchi depth, pH, chlorophyll a.

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 SEP and the EQC Reference 
Document (Cockburn Sound).

Parameters measured

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

Sediments: Metals: (Al, As, Cd, Cr, Cu, Fe, Pb, Mn, 
Mo, Hg, 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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Rockingham Beach WA 6168

Telephone: (08) 9591 3837 
Facsimile: (08) 9528 5387

Email: csmc@environment.wa.gov.au 
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