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Foreword

On behalf of the Cockburn Sound Management 
Council, I am pleased to present to the Minister for 
the Environment the inaugural State of Cockburn 
Sound report. This report has been prepared as part 
of the implementation of the State Environmental 
(Cockburn Sound) Policy 2005. The policy empowers 
the Cockburn Sound Management Council to report 
annually to the Minister for the Environment on the 
state of the Sound and for the Minister to table that 
report in Parliament.

This report marks an important stage in the 
development of the Council. Since its founding 
in 2000, the Council has made a significant 
contribution to the understanding of issues relating 
to maintaining the health of the Sound in the context 
of its multiple and increasing uses and pressures. In 
particular, it has initiated a program of coordinated 

environmental monitoring of Cockburn Sound and 
undertaken a variety of research projects on aspects 
such as seagrass distribution and health and the 
impacts of development within the Sound. A major 
achievement of the Council is its development of 
the Environmental Management Plan for Cockburn 
Sound and its Catchment which was launched by 
the Minister for the Environment in January 2005. 
In addition, the Council has facilitated community 
understanding of environmental issues by holding 
public forums and reporting to the community on 
an annual basis. 

The Council has now begun to build upon this work 
by extending its focus to the marine waters and the 
catchment to the north of Cockburn Sound, into an 
area known as Owen Anchorage. 

Professor Kateryna Longley
Chair, Cockburn Sound Management Council

October 2005
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Executive Summary

 The State Environmental (Cockburn Sound) 
Policy 2005 was released in January 2005 by the 
Government of Western Australia. 

 The Cockburn Sound Management Council 
(CSMC) coordinates environmental planning and 
management of Cockburn Sound and its catchment 
and has an integral role in the implementation of 
the State Environmental Policy.

 In 2004–05, key achievements of the Council 
include the release of the Environmental 
Management Plan for Cockburn Sound and its 
Catchment, provision of advice on proposed 
developments such as the Perth Seawater 
Desalination Plant, the James Point Port and the 
Kwinana Gas-Fired Power Station. The Council 
held public meetings to assist in community 
understanding of issues and to provide the 
community with the opportunity to provide input 
to Councils work.

 The CSMC coordinated an Environmental Quality 
Monitoring Program (EQMP) for Cockburn Sound. 
Based on the best available information and expert 
advice, there appears to have been no significant 
change in the overall health of Cockburn Sound 
since monitoring programs began in 2000. 

 Report Cards for 2005 produced from data 
collected as part of the EQMP during 2004–05 
indicate that investigation and/or action is required 
to be taken in relation to a number of parameters 
monitored. 

 The Department of Health is taking action in 
relation to the levels of bacterial Enterococci 
and thermotolerant faecal coliforms recorded 
at swimming beaches by undertaking an 
environmental sanitation survey. 

 LandCorp is proposing to address the issue of 
phytoplankton biomass and poor water quality in 
Jervoise Bay Harbours by amending its current 
Groundwater Recovery Program to better address 
the removal of nitrogen from groundwater. The 
CSMC recommends the continuation of active 
measures to reduce nitrogen in groundwater. 

 The Department of Environment is currently 
reviewing the licence of premises involved 
with the application and removal of organotin 
compounds, including tributyltin, from marine 
vessels. 

 The Department of Health and the City of 
Cockburn are investigating erecting signage to 
advise the public of the risks associated with eating 
potentially contaminated seafood collected from 
Jervoise Bay Harbours.

 Programs aimed at improving the water quality in 
Mangles Bay will continue to be implemented with 
the aim of assisting in preventing further decline 
of seagrass health. 

 In the 2005–06 financial year the Council received 
additional funding from Government, for a three 
year period, to implement the State Environmental 
Policy and the Environmental Management Plan 
for Cockburn Sound. The Council will also extend 
its work into Owen Anchorage. 

 The Council has commissioned studies for 2005–06 
into Tributyltin and Groundwater contamination in 
Cockburn Sound and the Council will continue to 
coordinate an environmental monitoring program 
for this kind of contamination.
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Setting the Scene

Cockburn Sound, located some 20 kilometres south 
of the Perth–Fremantle area, is the most intensively 
used marine embayment in Western Australia. Its 
sheltered waters support diverse marine life and 
recreational and commercial activities.

A healthy Cockburn Sound marine ecosystem is a 
significant community asset, providing a range of 
ecological (e.g. fish habitat, seagrass meadows) and 
social values (e.g. swimming, fishing, aquaculture) 
(DoE, 2005).

State Environmental Policy for 
Cockburn Sound
In response to increasing pressures on the Sound, the 
Western Australian Government released the State 
Environmental (Cockburn Sound) Policy 2005 which 
outlines the environmental values, objectives and 
criteria for the management of Cockburn Sound and 
its catchment. This policy was released in January 
2005.

Under the State Environmental Policy (SEP), envi-
ronmental quality objectives have been established 
for:

 ecosystem health
 fishing and aquaculture
 recreation and aesthetics
 industrial water supply. 

Benchmarks, known as Environmental Quality 
Criteria, have been developed for Cockburn Sound 
and can be used to determine whether the environ-
mental values and objectives 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 
Environmental Quality Criteria: Environmental 
Quality Guidelines and Environmental Quality 
Standards.

Under the SEP, the Cockburn Sound Management 
Council (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 to be 
tabled in Parliament.

Cockburn Sound Management 
Council
The Cockburn Sound Management Council was 
established in August 2000 in response to increasing 
pressures on Cockburn Sound. Its purpose is to 
coordinate environmental planning and management 
of Cockburn Sound and its catchment. The CSMC is 
chaired by an independent Chair and comprises 23 
members representing the general community (two 
members), Community Networking Incorporated, 
Recfishwest, Conservation Council, Cockburn 
Powerboat Association, Kwinana Industries Council, 
WA Vegetable Growers Assoc, WA Fishing Industry 
Council, Department of Defence, CSIRO Marine, 
Department of Industry and Resources, Department 
of Conservation and Land Management, Department 
of Environment, Department of Fisheries, Fremantle 
Ports, Department for Planning and Infrastructure, 
Water Corporation, South West Group, Rockingham 
City Council, Kwinana Town Council, and Cockburn 
City Council.

The CSMC is established as a sub-committee of the 
Water and Rivers Commission Board and receives 
administrative assistance and financial support from 
government through the Department of Environment 
(DoE). 

In 2005, the CSMC released its Environmental 
Management Plan for Cockburn Sound and its 
Catchment. This document details a five-point 
plan of action towards implementing the SEP 
and coordinating the environmental planning 
and 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 CSMC produces annual Report Cards on the 
health of Cockburn Sound. These Report Cards 
are derived by comparing monitoring data with 
the environmental quality criteria, following the 
process defined in the Environmental Quality Criteria 
Reference Document.
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Key Achievements

Environmental Management Plan
In January 2005 the CSMC released its Environmental 
Management Plan for Cockburn Sound and its 
Catchment (EMP) after receiving endorsement from 
the Minister for the Environment. This plan represents 
the first coordinated approach to addressing the health 
of Cockburn Sound in the context of its multiple 
uses. As outlined previously in this report, this 
document details a five-point plan of action towards 
implementing the State Environmental Policy 
and coordinating the environmental planning and 
management of Cockburn Sound and its catchment. 
This document will be used by the CSMC to set 
its direction over the coming years and to identify 
priorities for monitoring and research.

In addition to the EMP, the CSMC made a significant 
contribution to the development of the State 
Environmental (Cockburn Sound) Policy 2005. 

Provision of advice on proposed 
developments
The CSMC has provided considerable input to a 
number of key developments proposed for Cockburn 
Sound over the past year. This includes advice to the 
Environmental Protection Authority (EPA) during 
the environmental assessment process and advice 
to the Minister for the Environment during project 
approval stages. 

Considerable consultation was undertaken between 
the CSMC and the proponents of the proposed James 
Point Stage 1 Port Kwinana, the proposed Perth 
Seawater Desalination Plant, the proposed Kwinana 
Gas-Fired Power Station (Water Cooled Condenser) 
and the proposed Fremantle Ports Outer Harbour 
concept.

Advice has also been provided to local and state 
government authorities in relation to developments 
with the potential to have an impact on the Sound, 
such as beach erosion protection measures, local 
planning strategies, construction of groynes and 
dewatering activities.

Community Consultation
The CSMC held its annual Community Forums on 
7 and 8 August 2005. During these meetings, the 
results of monitoring conducted during the 2004–05 
monitoring period were released in the form of annual 
Report Cards outlining the health of the Sound. The 
community was provided with the opportunity to 
provide comment on the results. 

During 2004–05, the CSMC invited the community 
to attend a number of Council meetings during which 
the Water Corporation provided information on the 
Perth Seawater Desalination Plant. These meetings 
provided the community with the opportunity to ask 
questions of the proponent and to hear outcomes of 
environmental studies and proposed management 
actions for this proposal.

Environmental Impacts of 
Moorings in Cockburn Sound
The CSMC has had long standing concerns regarding 
moored vessels in Cockburn Sound (particularly 
within the Mangles Bay area), and their impacts 
upon sensitive seagrass beds. It is the view of the 
CSMC that the mooring of vessels in Cockburn 
Sound needs to be managed and regulated to ensure 
that no further damage to seagrass occurs. Following 
consultation, the CSMC requested the Department 
for Planning and Infrastructure (DPI) to address the 
issue through regulation of the number of moorings 
present, the type of mooring system used, and the 
specific location of moorings. The DPI has confirmed 
that the appropriate submission has been prepared for 
the Minister for Planning and Infrastructure to assist 
her to progress the declaration of a mooring control 
area for Cockburn Sound. 
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Publications
In 2004–05 the following reports were commissioned 
and/or released by the CSMC:

Benthic Habitat Mapping of the Eastern shelf of 
Cockburn Sound 2004. Report No. 321/1. DAL 
Science and Engineering Pty Ltd, Coastal CRC 
and University of Western Australia School of 
Plant Biology, Perth 2004. 

Environmental Management Plan for Cockburn 
Sound and its Catchment, Department of 
Environment, Perth 2005. 

A Survey of Selected Seagrass Meadows in the 
Fremantle–Warnbro Sound Region 2005. Report 
No. 2005–02. P. Lavery and M. Westera, Perth 
2005.

Water Quality of Cockburn and Warnbro Sound 
(December 2004 to March 2005). C. Wilson 
and E. Paling, Marine and Freshwater Research 
Laboratory Environmental Science. Institute for 
Env ironmental Science Report No. MAFRA05/04, 
Murdoch University, 2005.

A complete list of the technical reports and other 
publications released by the CSMC is available from 
<http://csmc.environment.wa.gov.au>.

http://csmc.environment.wa.gov.au
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Environmental Quality 
Monitoring Program

What did we do?
In spring 2004, the CSMC coordinated a monitoring 
program to assess the health of Cockburn Sound. Data 
was collected for physical and chemical measures, 
direct and indirect biological measures, toxicants in 
water and sediments, biological contaminants, and 
chemical contaminants in seafood flesh.

Contributors to this program included the Kwinana 
Industries Council, Department of Defence, 
Fremantle Ports, Water Corporation, Department 
of Health, Department of Fisheries, Department of 
Environment, and LandCorp.

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

What did we find?
Report Cards and Report Card Maps produced from 
data collected during the 2004-05 monitoring period 

are provided as Figures 1–11. The Report Cards 
provide a summary of results collected from within 
specific Ecological Protection Areas of the Sound, 
or across the Sound as a whole. The Report Card 
Maps show site specific information for a selection 
of parameters monitored.

When Environmental Quality Guidelines are met, 
Report Cards are marked ‘monitor’ and are assigned 
the colour green. If an Environmental Quality 
Guideline is exceeded, the Report Card is marked 
‘investigate’ and is assigned the colour orange. 
Where Environmental Quality Standards have been 
exceeded, the Report Card states ‘action required’ 
and is assigned the colour red. 

Report Cards for 2005 show that for Ecosystem 
Health in Areas of a High Level of Protection 
(broader area of Cockburn Sound) (Figure 1), most 
parameters monitored met the criteria. Overall there 
has been no significant region-wide change in the 
status of seagrass meadows at sites surveyed between 
the period 1998 to 2005. However, seagrass shoot 
density did not meet the criteria at Mangles Bay in 
2005 (Figure 2). If this criterion is not met at Mangles 
Bay in 2006, then the standard will be exceeded.

Importance of seagrass
Seagrasses not only have intrinsic value as marine 
flowering plants, but they also perform important 
ecological functions in the marine environment. One 
of the most important functions is that of primary 
production of organic matter as a food source for 
animals through the food chain, either directly, or 
after it has broken down into detritus (EPA, 1998).

As well as being a source of organic matter, 
seagrasses provide a habitat for small sedentary 
animals and provide shelter for juveniles and adults 
of larger animals during part of their life cycle. 
Seagrasses also play a part in sediment and shoreline 
stability (EPA 1998).

Perth’s coastal waters have the highest number of 
species of seagrass in Australia. There are only about 
50 species of seagrass worldwide, 13 of which are 
found in Perth’s coastal waters. There are six main 

‘meadow-forming’ species: Amphibolis griffithii, 
A. antarctica, Posidonia australis, P. sinuosa, P. 
angustifolia and P. coriacea (DoE, 2005). 

The most dense stands of seagrass occur in shallow 
sheltered areas and consist of meadows of P. sinuosa 
or P. australis. Cockburn Sound had extensive areas 
of these species before the massive seagrass die-off 
that occurred in the late 1960s and early 1970s (DoE, 
2005). It is estimated that almost 80% of seagrass has 
been lost from Cockburn Sound. This loss has been 
largely attributed to a decrease in the amount of light 
reaching seagrass, due to increased epiphytic growth 
resulting from elevated nutrient levels.

Maintenance of water quality objectives and 
reduction of nutrient inputs to Cockburn Sound are 
key considerations in respect to the maintenance of 
seagrass health.
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Water quality
The Report Cards produced for Ecosystem 
Health in Cockburn Sound, use both physical and 
chemical measures, direct and indirect biological 
measures and toxicants in water as determinants 
for water quality. 

Phytoplankton growth is directly related to 
nutrient inputs and so the amount of phytoplankton 
present in a system can be used as a measure of 
the quality or health of that system. In Cockburn 
Sound, chlorophyll ‘a’ and phytoplankton biomass 
(activity) are the measures used to assess nutrient 
related water quality.

Phytoplankton biomass is also linked to water 
clarity, as light penetration through the water 
column is impeded by phytoplankton suspended in 
the water column. Light attenuation is the measure 
used to determine water clarity. 

Nutrient-related water quality has improved only 
slightly since the early 1990s despite the large 
decline in nitrogen inputs from human activities. 
A better understanding of the relationship between 
nutrient inputs (particularly with discharging 
groundwater) and water quality indicators (e.g. 
chlorophyll ‘a’ and light attenuation) is required 
(DoE, 2005).

Toxicants in water such as metals and metalloids 
are also measured. Heavy metals are potentially 
toxic to marine life and are known to affect 
the growth of aquatic organisms. They also 
bioaccumulate in the tissues of animals and can 
affect the quality of edible seafood. 

For Ecosystem Health in Areas of a Moderate Level 
of Protection (outside Jervoise Bay Harbours) 
(Figure 3), all parameters monitored met the criteria 
and there were no issues of concern noted.

The Report Card for Ecosystem Health in Areas 
of a Moderate Level of Protection (Jervoise Bay 
Harbours) (Figure 5) demonstrates that the water 
quality in Northern Harbour requires further 
attention. The guidelines for chlorophyll ‘a’ and light 
attenuation in addition to the guideline and standard 
for phytoplankton biomass (activity) (Figure 4) were 
not met at any of the sites in Northern Harbour. The 
guideline for tributyltin (TBT) (Figure 6) was not 
met at any of the sites within Jervoise Bay Harbours 
(Northern and Southern harbours).

Management of TBT
Tributyltin (TBT), the principal biocide component 
of antifouling paints used on ships’ hulls since the 
mid-1960s has been found to produce deformities 
in various shellfish such as oysters and sea snails. 
TBT antifouling paints work by the controlled 
release of small quantities of TBT, which is toxic 
to fouling organisms. Although TBT dissolved 
in the water column breaks down into much less 
harmful products within days, its accumulation in 
bottom sediments—particularly in heavily used 
areas such as ports, marinas and ship maintenance 
areas—requires longer periods for breakdown to 
occur.

The potential adverse environmental impacts of 
TBT-based antifouling systems are understood 
at local, national and international levels. 
Considerable action has been undertaken to reduce 
the impact through complementary international 
guidelines and regulatory controls at a state level 
on activities considered to present the greatest 
threats: for example, use on small craft, hull 
cleaning and dry dock maintenance facilities. 

The International Maritime Organization intends 
to introduce a complete prohibition on the 
presence of TBT antifouling systems on ships 
from 1 January 2008. This, combined with local 
controls, is expected to result in significant 
reductions in TBT in the marine environment to 
levels that will not adversely impact on any aspect 
of the marine environment. 

Sampling for TBT is currently undertaken in 
the Moderate Protection Areas of the Sound. 
Report Cards for 2005 show that the highest 
concentrations of TBT occur in the Jervoise Bay 
Harbours.

Source: Fremantle Port Authority Environmental 
Fact Sheet No.1 The Management of Tributyltin 
(TBT) Anti-foulants in Western Australia, July 
2001.

The Safe Seafood for Eating Report Card (Figure 7) 
outlines that the criteria for thermotolerant faecal 
coliform levels in seafood flesh were met at all sites 
(Figure 8). The guideline for thermotolerant faecal 
coliform levels in water was not met at Rockingham 
Beach, Palm Beach and Palm Beach West. The 
guideline for algal biotoxins was not met at all sites 
on at least one occasion.
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The Report Card for Clean Waters for Swimming and 
Boating (Figure 9) demonstrated that all parameters 
met the criteria with the exception of bacterial 
Enterococci (Figure 10). Bacterial Enterococci 
is the criterion for primary contact for recreation 
(swimming). The guideline for bacterial Enterococci 
was not met at Palm Beach and Kwinana Beach. In 
addition, both the guideline and standard were not 
met at Rockingham Beach.

Data collected for the Protecting the Health of 
Aquaculture Species Report Card (Figure 11) showed 
that all parameters monitored met the criteria and 
there were no issues of concern noted.

Based on the best available information and expert 
advice, there appears to have been no significant 
change in the overall health of Cockburn Sound since 
monitoring programs began in 2000. Report Cards for 
2005 indicate that further investigation is required into 
water quality issues within Jervoise Bay Harbours, 
including the presence of TBT. Investigation is also 
required into the levels of bacterial Enterococci at 
swimming beaches.

A list of the environmental quality programs 
undertaken, including parameters monitored, during 
2004–05 is provided at the end of this report.

Action taken
The State Environmental Policy states that the CSMC 
is required to notify the Minister for the Environment 
and the Environmental Protection Authority (EPA), 
in addition to relevant authorities, of environmental 
quality criteria exceedances.

Accordingly, the Council notified the Minister for the 
Environment and the EPA of exceedances of envi-
ronmental quality standards. Exceedances noted for 
bacterial Enterococci were referred to the Department 
of Health (DoH) for investigation and exceedances 
noted for phytoplankton biomass (activity) were 
referred to LandCorp for investigation. Relevant 
authorities have been advised in relation to exceed-
ances of environmental quality guidelines. 

Programs aimed at improving the water quality in 
Mangles Bay will continue to be implemented. These 
programs assist in preventing decline in the health of 

seagrass meadows. The Department of Environment,  
(DoE) in partnership with the Swan Catchment 
Council, has initiated the Beach Health Program. 
This program will investigate the potential human, 
ecological and environmental effects of stormwater 
discharges on to beaches and within the near shore 
coastal zone.

LandCorp currently implements a Groundwater 
Recovery Program, which was established under 
Ministerial conditions and aims to improve the 
quality of groundwater entering Northern Harbour. 
During its four years of operation, this program has 
successfully removed approximately 140 tonnes of 
nitrogen from groundwater that enters Cockburn 
Sound. LandCorp is currently developing a proposal 
to amend this program, which they believe will 
better address the current situation. The CSMC 
recommends the continuation of active measures to 
reduce nitrogen in groundwater. 

The DoE licenses premises which are involved with 
the application and removal of organotin compounds 
including TBT from marine vessels. The CSMC has 
referred the issue of TBT contamination in Jervoise 
Bay Harbours to the DoE for investigation. The 
Department is currently reviewing the licence of the 
premises associated with TBT and is working towards 
improvements in managing TBT on site.

The CSMC, DoE, DoH and the City of Cockburn 
have held discussions in relation to management of 
issues associated with the presence of potentially 
toxic algae species. It is proposed that signs be 
erected at access points in Jervoise Bay Harbour 
advising the public of the risks of eating potentially 
contaminated seafood. In addition, a review of the 
monitoring program currently undertaken for these 
species is proposed.

Discussions have been held between the DoH, the 
City of Rockingham and the CSMC to develop a 
methodology for an environmental sanitation survey 
to identify any potential sources of bacteriological 
contamination at Rockingham and Palm beaches. 
It is anticipated that the survey will be completed 
by 31 December 2005 and the findings will be used 
to develop an action plan, with implementation 
commencing by 31 March 2006. 
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Subject: Ecosystem Health in Areas of a High Level of 
Protection (Broader area of Cockburn Sound)

Environmental Quality 
Indicators 

*Management 
Response 

Comments 

Ph
ys

ic
al

 a
nd

 
Ch

em
ic

al
 

M
ea

su
re

s

• Chlorophyll ‘a’ 
• Light Attenuation
• Dissolved Oxygen
• Temperature
• Salinity
• pH

M 
M 
M 
M 
M 
M 

Chlorophyll ‘a’ met the guideline. Elevated levels were recorded for 
Jervoise Bay and Mangles Bay. 
Light attenuation met the guideline. Key areas of concern were around 
the north of the area and Jervoise Bay. 
All sites met the guideline for dissolved oxygen, temperature and 
salinity. 
pH was reported for the first time in 2005 and all sites met the 
guideline.

In
di

re
ct

Bi
ol

og
ic

al
 

M
ea

su
re

s Algal Growth Potential
• Periphyton

 
R  Periphyton growth has been discontinued based on scientific advice. A new 

measure for algal growth potential is yet to be developed. 

Di
re

ct
 

Bi
ol

og
ic

al
 

M
ea

su
re

s 

Phytoplankton Biomass (Activity)
• Chlorophyll ‘a’ 
Seagrass
• Shoot density
• Depth limits

M 

 I 
M  

All sites met the guideline.

Most seagrass sites met the standard. Seagrass shoot density failed to 
meet the standard at Mangles Bay. 

To
xi

ca
nt

s 
in

 
W

at
er

Metals and Metalloids 
Non-metallic Inorganics
• Organics
• Pesticides
• Herbicides and Fungicides
• Surfactants
• Hydrocarbons
• Miscellaneous/Others

M 

 
 
 
 
 
 

For the range of water toxicants monitored to date (April 2003), levels are 
either below the guidelines or below normal laboratory detection limits. 
These parameters were not intended to be sampled on an annual 
basis.

To
xi

ca
nt

s 
in

 
Se

di
m

en
ts

Organometallics (e.g. TBT)

Metals and Metalloids
Organics

R 

M 
  

No TBT sediment data were available in 2005 to determine whether the 
guideline was met.
The CSMC has initiated a study which will assess TBT in Cockburn Sound 
against the environmental criteria. This research will be completed at the 
end of 2005 and will be available for the 2006 Report Cards. In addition, 
Report Cards will be updated on the website as the data become available. 
Preliminary data provided to the CSMC indicate that the TBT standard may 
have been exceeded in some areas of Cockburn Sound. It should be noted 
that the application of TBT in Australia has been banned and the use of 
TBT is currently being phased out in other countries.
Sampling for metals, metalloids and organics in sediment was not 
undertaken in the high protection area in 2005. 
Results reported here are based on 2001 monitoring and suggest levels 
are either below the guidelines or below laboratory detection limits.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

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

A  Action Required – Above Standard; initiate management response.

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

  Below normal laboratory detection limits.

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

Figure 1

Report Card 2005
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SEAGRASS — SHOOT DENSITY 2005

Action required
Investigate
Monitor

Figure 2
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Subject: Ecosystem Health in Areas of a Moderate Level
of Protection (Outside Jervoise Bay Harbours)

Environmental Quality 
Indicators 

*Management 
Response 

Comments 

Ph
ys

ic
al

 a
nd

 
Ch

em
ic

al
 

M
ea

su
re

s

• Chlorophyll ‘a’ 
• Light Attenuation
• Dissolved Oxygen
• Temperature
• Salinity
• pH

M 
M 
M 
M 
M 
M 

Chlorophyll ‘a’ and light attenuation met the guideline at most sites. 
Elevated levels occurred at some sites adjacent to the Kwinana Bulk 
Terminal and Kwinana Bulk Jetty.
All sites met the guideline for dissolved oxygen, temperature and 
salinity.
pH was recorded for the first time in 2005, and all sites met the 
guideline.

In
di

re
ct

 
Bi

ol
og

ic
al

 
M

ea
su

re
s Algal Growth Potential

• Periphyton
 
R  Periphyton growth has been discontinued based on scientific advice. A new 

measure for algal growth potential is yet to be developed. 

Di
re

ct
 B

io
lo

gi
-

ca
l M

ea
su

re
s Phytoplankton Biomass (Activity)

• Chlorophyll ‘a’ 
Seagrass
• Median shoot density
• Minimum shoot density

M 

M 
M  

Phytoplankton biomass/activity met the guideline at all sites.

Seagrass shoot density met the standard at the Jervoise Bay sampling 
site. 

To
xi

ca
nt

s 
in

 
W

at
er

Metals and Metalloids 
Non-metallic Inorganics
• Organics
• Pesticides
• Herbicides and Fungicides
• Surfactants
• Hydrocarbons
• Miscellaneous/Others

M 

 
 
 
 
 
 

For the range of water toxicants monitored to date (April 2003), levels are 
either below the guidelines or below normal laboratory detection limits. 
These parameters were not intended to be sampled on an annual 
basis.

To
xi

ca
nt

s 
in

 
Se

di
m

en
ts

Organometallics (e.g. TBT)

Metals and Metalloids
Organics

M 

M 
M  

Sediment data for TBT met the guideline.
The CSMC has initiated a study which will assess TBT in Cockburn Sound 
against the environmental criteria. This research will be completed at the 
end of 2005 and results will be available for the 2006 Report Cards.
In addition, Report Cards will be updated on the website as the data 
becomes available.
Preliminary data provided to the CSMC indicates that the TBT standard 
may have been exceeded in some areas of Cockburn Sound. It should be 
noted that the application of TBT in Australia has been banned and the use 
of TBT is currently being phased out in other countries.
Metals, metalloids and organics met the guideline in the Kwinana 
Bulk Terminal and Kwinana Bulk Jetty areas.
Cadmium levels at the Kwinana Bulk Jetty failed to meet the guideline. 
Further investigation is required.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

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

A  Action Required – Above Standard; initiate management response.

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

  Below normal laboratory detection limits.

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

Report Card 2005

Figure 3



State of Cockburn Sound 2005 13

PHYTOPLANKTON BIOMASS 2005

Action required
Investigate
Monitor

Figure 4
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Subject: Ecosystem Health in Areas of a Moderate Level
of Protection (Jervoise Bay Harbours)**

Environmental Quality 
Indicators 

*Management 
Response 

Comments 
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• Chlorophyll ‘a’ 
• Light Attenuation
• Dissolved Oxygen
• Temperature
• Salinity
• pH

 I 
 I 
M 
M 
M 
M 

For chlorophyll ‘a’, all sites in Southern Harbour met the guideline. All 
sites in Northern Harbour failed to meet the guideline.
For light attenuation, all sites in Northern Harbour and one in Southern 
Harbour failed to meet the guideline. 
All sites met the guideline for dissolved oxygen, temperature and 
salinity.
The guideline for pH was met.
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s Phytoplankton Biomass (Activity)
• Chlorophyll ‘a’ A 

 

All sites in Southern Harbour met the guideline.
All sites in Northern Harbour failed to meet both the guideline and 
standard.
To meet the requirements of the SEP active measures to reduce nitrogen 
should be continued, such as the groundwater recovery program.
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Organometallics (e.g. TBT)

Metals and Metalloids
Organics

 I 

M 
  

Sediment data for TBT failed to meet the guideline.
The CSMC has initiated a study which will assess TBT in Cockburn Sound 
against the environmental criteria. This research will be completed at the 
end of 2005 and will be available for the 2006 Report Cards. 
In addition, Report Cards will be updated on the website as the data 
become available.
Preliminary data provided to the CSMC indicate that the TBT standard may 
have been exceeded in some areas of Cockburn Sound. The DoE has set 
licence conditions to reduce TBT. 
It should be noted that the application of TBT in Australia has been banned 
and the use of TBT is currently being phased out in other countries.
Sampling for metals, metalloids and organics in sediments was not 
undertaken in the harbours in 2005. Results reported here are based on 
2003 monitoring and suggest levels are either below the guidelines or 
below laboratory detection limits. Under Ministerial Commitments these 
parameters will be monitored every 3 years and will be next reported in 
2006.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

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

A  Action Required – Above Standard; initiate management response.

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

  Below normal laboratory detection limits.

**Note: Jervoise Bay Harbours have been reported seperately as outlined in the State Environmental (Cockburn Sound) Policy 2005.

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

Report Card 2005

Figure 5



State of Cockburn Sound 2005 15

TOXICANT IN SEDIMENT — TBT 2005

Action required
Investigate
Monitor

Figure 6
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Subject: Safe Seafood for Eating 

Environmental Quality 
Indicators 

*Management 
Response 

Comments 
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• Thermotolerant faecal coliform 
levels in water 

• Thermotolerant faecal coliform 
levels in seafood flesh

• Algal Biotoxins

 I 

M 

 I 

Sites around Naval Base and the Kwinana and Roe Street Beaches 
met the guideline for faecal coliforms in water. All 3 sites between 
Rockingham Beach and Palm Beach failed to meet the guideline. 

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

Under WASQAP**, commercially farmed mussels in Cockburn are subject 
to strict quality assurance processes to project public health. 
Through the program, exceedences of the guidelines were reported, 
with presence of potentially toxic algal species around the Kwinana 
Bulk Terminal, Southern Flats and Garden Island, and a closure of the 
mussel farming industry due to a bloom of Pseudo-nitzchia in April. 
The Department of Health has noted that levels of toxins in mussels have 
never been found in exceedence of the standard, despite the presence 
of potentially toxic algal species. The public need to be aware of the risk 
associated with the consumption of potentially contaminated seafood in 
Jervoise Bay Harbours.
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• Metals

• Organic Chemicals

M 

  

All sites met the respective guideline and standard on every sampling 
occasion for cadmium, copper, lead, zinc and mercury levels in 
mussels. 

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

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

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

A  Action Required – Above Standard; initiate management response.

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

  Below normal laboratory detection limits.

**Western Australian Shellfish Quality Assurance Program

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

Report Card 2005

Figure 7
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SAFE SEAFOOD FOR EATING — 
THERMOTOLERANT COLIFORMS IN WATER 2005
Action required
Investigate
Monitor

Figure 8
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Subject: Clean Waters for Swimming and Boating

Environmental Quality 
Indicators 

*Management 
Response 

Comments 
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• Bacterial Enterococci 
(swimming)

• Bacterial Enterococci (boating)

• Toxic algae

A 

M 

M 

All sites met the primary contact (swimming) standard for 
Enterococci except for Rockingham Beach, where isolated high 
values over the past four years of summer monitoring have resulted 
in an exceedance. Palm Beach and Kwinana Beach failed to meet the 
guideline. The Department of Health and the City of Rockingham have 
initiated a survey to identify possible sources of these high values, and are 
also currently working toward developing a management protocol for such 
isolated events.

The Enterococci bacteria levels met the guideline for secondary 
recreation (boating) at all sites. Those sites sampled by the Department 
of Defence on the eastern side of Garden Island showed Enterococci 
bacteria levels mostly below detection limits.

Total algae cell counts over summer met the guideline and there were 
no reports of irritation from swimmers. Species of potentially toxic algae 
may occur in Cockburn Sound, however no confirmed toxicity has been 
noted to date. 
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• Water clarity

M 
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All sites met the guidelines for pH and water clarity.
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• Gross alpha and beta activity M 

 

Previous monitoring (April 2003) has found no elevated levels of 
alpha or beta radioactivity in water, sediments or mussels.
These parameters were not intended to be sampled on an annual basis.
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• Inorganic chemicals

• Organic chemicals
• Pesticides
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M 
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For the range of water toxicants monitored to date (April 2003), levels 
are below the guidelines. 
These parameters were not intended to be sampled on an annual basis.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

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

A  Action Required – Above Standard; initiate management response.

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

  Below normal laboratory detection limits.

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

Report Card 2005

Figure 9
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CLEAN WATERS FOR SWIMMING —
ENTEROCOCCI BACTERIA 2005

Action required
Investigate
Monitor

Figure 10
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Subject: Protecting the Health of Aquaculture Species

Environmental Quality 
Indicators 

*Management 
Response 

Comments 
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• Dissolved Oxygen

• pH

M 

M 

All sites met the guideline for dissolved oxygen and pH.

There is no indication that current levels of physio-chemical stressors have 
affected the growth or quality of mussels in Cockburn Sound.
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• Metals and metalloids
• Non-metalic inorganic 

chemicals
• Organic chemicals
• Metals

M 
  

 
 

For the range of water toxicants monitored to date (April 2003), levels 
are generally below guidelines or below normal laboratory detection 
limits.

These parameters were not intended to be sampled on an annual basis.

LEGEND *Management Response:

M  Monitor – Below guideline; continue monitoring.

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

A  Action Required – Above Standard; initiate management response.

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

  Below normal laboratory detection limits.

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

Report Card 2005

Figure 11
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Moving Forward

In 2005, the CSMC received additional funding from 
the Government to increase the annual budget of the 
Council by $300 000. The increased funding will be 
used to implement the State Environmental Policy 
and Environmental Management Plan for Cockburn 
Sound and its Catchment, and extend the CSMC’s 
work into Owen Anchorage. The funding is available 
for three years from 2005–06 to 2007–08.

In response to issues previously raised by the 
community, the CSMC has commissioned studies 
into TBT and groundwater contamination in the 
Sound.

The CSMC’s study into TBT contamination 
in Cockburn Sound will provide an up-to-date 
description of TBT contamination, describing current 
pressures and proposed management responses. 
This will include the measurement of TBT levels in 
sediment, as well as impacts on marine snails. The 
results will be compared with the environmental 
quality criteria for TBT in the Sound.

The CSMC’s study into Groundwater Contamination 
in Cockburn Sound will determine the current state 
of groundwater contamination in Cockburn Sound 
as well as identify gaps in current management 
responses and provide strategies to address gaps 
identified. 

The results of these studies will be reported to the 
community in early 2006 and will also be discussed 
in the State of Cockburn Sound Report for 2006.

The CSMC has established a sub-committee which 
will oversee the development of a report which will 
identify important information for use by the CSMC 
to determine management objectives for Owen 
Anchorage. 

The CSMC will continue to coordinate the 
environmental monitoring program for the waters 
of Cockburn Sound and to report these results to the 
community and to Parliament on an annual basis.
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Annual Monitoring Programs 2004–05

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 2004–05 
including the parameters measured.

Cockburn and Warnbro Sounds Water 
Quality Monitoring Program
This program was coordinated by the CSMC and 
received financial assistance from the Kwinana 
Industries Council, Department of Defence, Water 
Corporation and Fremantle Ports.

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

Parameters measured

Water: temperature, salinity, dissolved oxygen, 
Secchi depth, pH, total nitrogen, total phosphorus, 
ammonia, nitrate-nitrite, phosphate (FRP), chloro-
phyll ‘a’.

Phytoplankton: species present.

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

Objective: This program is undertaken as part 
of Ministerial Conditions set as a condition for 
environmental approval 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, total nitrogen, ammonium, nitrate-
nitrite, 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 
response.

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 Department of 
Environment. 

Objective: monitoring of seagrass health under the 
State Environment (Cockburn Sound) Policy 2005.

http://csmc.environment.wa.gov.au
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Parameters measured

Seagrass: dominant seagrass species, epiphyte 
characteristics, rhizome mat, coloniser species, 
videography, seagrass shoot density, seagrass shoot 
height, seagrass species, depth, seagrass dry weight, 
epiphyte dry weight, epiphyte ash free dry weight.

Environmental Waters Microbiological 
Monitoring Program

This program was coordinated and funded by the 
Department of Health. 

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

Parameters measured

Thermotolerant coliforms (presumptive), Enterococci 
(confirmed).

Defence Microbiological Monitoring 
Program

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

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

Parameters measured

Thermotolerant coliforms (presumptive), Enterococci 
(confirmed).

Defence TBT and Heavy Metals 
Monitoring Program 

This program was coordinated and funded by the 
Department of Defence.

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

Parameters measured

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

Western Australian Shellfish Quality 
Assurance Program (WASQAP)
This program was coordinated and funded by 
the Department of Fisheries, the Department of 
Health and the WA Mussel Producers Association 
(WAMPA).

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

Parameters measured 

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

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

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

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

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

Parameters measured

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

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

Phytoplankton: species, fluorescence.

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

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

MANAGEMENT COUNCIL

Shop 1, 15 Railway Terrace
PO Box 5161

Rockingham Beach WA 6168

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

Email: csmc@environment.wa.gov.au
Website: csmc.environment.wa.gov.au

http://csmc.environment.wa.gov.au
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