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‘Clean water,
diverse aquatic ecosystems,
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- our vision for the Adelaide coastal waters
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Foreword
Australia has been described as a nation of ‘fringedwellers’ – most of us live near the coast. We are
passionate about our water sports, we embrace a
‘beach culture’, and we identify with our aquatic icons.
Brisbane has Moreton Bay, Sydney has the harbour
and Bondi Beach, Melbourne has Port Phillip Bay and
Perth has an unblemished urban coast from Fremantle
to Scarborough and beyond. Adelaide is no different,
and its residents are within easy reach of the coastal
waters of the Gulf St. Vincent.

Given our love affair with the marine environment, it is
unfortunate we have treated it with such disrespect
over such a long period. Our aquatic reserves have
been used as refuse dumps since European
settlement. We have allowed untreated sewage, urban
and agricultural run-off, and industrial and commercial
wastes to discharge into the waters we cherish so
much. ‘Assimilative capacity’ is a term that is
frequently used to justify our actions. While it is true
that the natural environment is remarkably resilient
and has an incredible capacity to cope with the
stresses we place upon it, there is a growing
realisation that this capacity is not limitless. Tell-tale
signs of failing ecosystems have emerged along the
coasts, estuaries and embayments around the country.
Declining water quality, algal blooms, loss of
seagrasses, coastal erosion, invasive pests, and altered
marine communities are all part of the human
footprint. The coastal waters off Adelaide are no
different, and are in fact showing signs of all of these
unwanted problems.
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However, things are changing and natural resource
managers are turning to scientists to help understand
how our ecosystems work, what impact human
activities are having on them, and to identify ways of
managing our natural assets in a sustainable and
environmentally sensitive manner now and into the
future. This is precisely what the Adelaide Coastal
Waters Study is tasked to do.
The Adelaide Coastal Waters Study is an initiative of
the South Australian government and with the financial
backing and support of a number of key stakeholders,
it will undertake a range of detailed scientific studies
aimed at addressing significant environmental issues
associated with the future management of the coastal
waters off Adelaide. As they become available, the
outcomes of the Study will contribute to an adaptive
management framework proposed for the region that
will integrate research, management actions and
monitoring of the success of these actions. The Study
has drawn together an impressive list of scientific
experts – mostly from local universities and research
institutions including Flinders University, the University
of Adelaide, and SARDI together with CSIRO,
University of Western Australia and local specialist
consultants. The Study will greatly benefit from the
expertise of a number of advisors including:
Dr Graham Harris (CSIRO), Dr Graeme Batley (CSIRO),
Dr Des Lord (UWA), Dr Dean Patterson (WBM
Oceanics), Dr Dennis Steffensen (AWQC),
Mr Doug Fotheringham (DEH), and Dr Rod Connolly
(Griffith Uni).
This summary document has been compiled to
provide a simple, concise overview of the Study, the
issues, and the research tasks. I encourage you to
read it and to stay informed via the Study website:
www.clw.csiro.au/acws/ over the next two years.

Professor David R. Fox
Director, Adelaide Coastal Waters Study
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Introduction
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Adelaide, the capital of South Australia, has one of the most pleasant coasts to be
found anywhere in the world. Sheltered from westerly and southerly gales by
Yorke Peninsula and Kangaroo Island, and from the north winds by the bulk of the
Australian continent, the waters are generally calm, productive and inviting.

Adelaide
Coastal
Waters
Study

Below the waterline, however, the coastal environment is causing management
concern. The combined effects of wastewater discharges, run-off from urban and
agricultural areas and sludge dumping over the last few decades have had a
negative impact on the coastal environment. Former dense beds of seagrasses have
declined; microscopic algae sometimes form obnoxious scums on the water
surface; biodiversity (marine plants, animals and microbes) may be being lost from
marine habitats; the marine environment appears unhealthy; and the waters may at
times be unsuitable for recreational use. In addition, sand movements are changing
the landscape of the seabed, exacerbating coastal erosion. These changes result
from the increasing population along the coast, and the existing management
arrangements for river discharges and wastewater outfalls. While they are not
unique to Adelaide, being common to the waters off most Australian cities, they
are aggravated in the Adelaide coastal waters by the patterns of waves and
currents in the embayments that give the waters their shelter.

AU

In summer, the beaches are busy, even at midnight in hot weather. Boating,
whether in catamarans, yachts or dinghies, is accessible entertainment. In winter,
the outlook still entices — numerous houses, apartments and restaurants line the
shore. Beach fishers can be seen in all seasons.
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New information to guide management
In 2001, the South Australian Environment Protection
Agency commenced the Adelaide Coastal Waters
Study to help address these problems through
improved management practices. The study, which is
also being funded by other key stakeholder
organisations (see previous page), will generate a
detailed understanding of the coastal ecology and
environmental processes.

Adelaide
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Waters
Study

South
Australia

STUDY
SITE

The area to be studied extends along the eastern side
of Gulf St Vincent from Port Gawler in the north to
Sellicks Beach in the south and adjoining rural land. It
will examine the impacts from the catchment areas
that discharge into the Gulf, inland as far as the
source of the Onkaparinga River in the Mt Lofty
ranges, and 20 km out to sea.
Adelaide’s coastal waters form a complex network of
living things and environments (an ‘ecosystem’),
integral with the physical shape (morphology) of the
beaches and the seafloor near the coast, the water
quality, and the natural organisms that live in it. The
narrow coastal strip between Port Gawler and Sellicks
Beach supports considerable human activity. In the
south, surface water catchments have been cleared
and are used for farming. Further north, there are
frequent wastewater and stormwater discharges into
the Gulf.
Data supplied by
Environmental and Geographic Information,
Department for Environment and Heritage

The Adelaide Coastal Waters Study objective and
anticipated outputs provided clear direction and focus
for the research program and tasks. The objective is
to develop knowledge and tools to enable sustainable

management of Adelaide’s coastal waters by
identifying causes of ecosystem modifications and
quantifying the actions required to halt and reverse
the degradation. This objective can be achieved by
measuring the nutrients and other contaminants that
enter the Gulf from all sources, and to model the
circulation patterns of the coastal waters and thus
predict the effects of the contaminants on the coastal
ecosystem. Anticipated outcomes include new
knowledge and understanding, options for
management action, a program to measure the
effectiveness of management actions and
communication of results.
The main functions and processes of the ecosystem
are being investigated. Stage 1 of the Study defined
the problems and research tasks (2001-2003).
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The first Stage 2 research tasks commenced in the spring of 2003, and the
study is expected to finish early in 2006. South Australian and interstate
research organisations and service providers have been engaged to undertake
the six major research tasks.
As results become available, they will be used to
derive models describing the ecosystem and the
factors affecting it. The outcome will be a better
understanding of the coastal waters, which will
provide information to guide management decisions,
for the benefit of both the Adelaide population and
the marine and coastal environments.
During the course of the research, several process
models will be developed. For example, a
‘hydrodynamic’ model will describe wave patterns,
water circulation and the transport of dissolved
materials and particles in the study area.
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Another model will describe the cycling of nutrients
from water and sediment into and out of marine
plants and animals, and from place to place.
(Nutrients are substances, such as nitrogen and
phosphorous, which stimulate growth in living things.)
The teams will establish an ongoing program (or
where necessary refine existing programs) for
monitoring key aspects of water quality and the whole
ecosystem. The monitoring will also give feedback
about the effects future management actions may
have.
As a result of monitoring and analysis, the teams will
be able to describe the contaminants and nutrients
that are in (or likely to enter) the coastal waters,
sediments and biota, together with their sources and
likely effects. They will be compiling a database of
results and information, both historical and collected
in these studies, which will be accessible on the
World Wide Web and on CD-ROM.
Finally, individual research results will be amalgamated
to develop tools to help managers organise, visualise
and assess the data and the outputs of the models.
The tools should assist in decision-making processes.

Table 1: Research tasks for the Adelaide Coastal Waters Study
Task code

Research/activity title

Stage 2 Research tasks
Input studies—quantity and quality
IS 1
Quantification of diffuse and point source terrestrial, groundwater and atmospheric inputs to the coastal waters
Ecological processes
EP 1
Assessment of the effects of inputs to the Adelaide coastal waters on seagrass ecosystems and key biota
Environmental information systems
RS 1
Remote sensing study of marine and coastal features, and interpretation of changes in relation to natural and
anthropogenic processes
Physical processes and modelling
PPM 1
Coastal sediment budget
PPM 2
Physical oceanographic studies in the Adelaide coastal waters, using high resolution modelling, field observations
and satellite techniques
Environmental monitoring program
EMP 1
Environmental monitoring program—spatial/temporal design; statistical analysis; quality assurance and control

Stage 3 Synthesis and reporting tasks
AMF 1
DST
DST MM 1
DST DB 1

Development of adaptive management framework
Development of decision support tools for management
Development of a coarse resolution management model for the Adelaide coastal waters
ACWS database and spatial information system
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Issue: Contaminants are entering the Adelaide
coastal waters: what are they, and what
quantities are coming in?
Response: Input Study
The Input Study comprises the group of sub-program
studies that will measure the volumes of, and
contaminants in, stormwater (the water produced
that runs off the urban landscape after a storm event),
wastewater (treated sewage and treated industrial and
commercial wastes), groundwater and atmospheric
fallout entering the coastal study area. Nutrients,
inorganic substances, suspended solids (sediment
load), heavy metals, organic substances such as
pesticides and other organic chemicals, and
microbiological indicators will be assessed.

Five rivers and four wastewater outfalls, stormwater
drains and groundwater discharges flow from the
eastern side of the Gulf St Vincent into the Adelaide
coastal waters. Other materials enter the Gulf waters
from the air — blown off the land or as deposits
settling out from atmospheric pollution or in rainfall.
Rivers
Of the rivers, the Torrens, Patawalonga and
Onkaparinga Rivers contribute most water, along with
the Port Adelaide River. Flows in the Torrens and
Patawalonga rivers come mainly from urban sources,
but the Onkaparinga rises in the Mt Lofty Ranges and

travels mainly through rural areas. The Field and
Gawler Rivers also flow into the Gulf, but contribute
less water.
Flows into the Port Adelaide River and the associated
wetlands surrounding and connected to the Barker
Inlet are predominantly derived from urban run-off.
To date, limited monitoring of water quantity and
quality has been done on the small catchments and
stormwater drains that flow directly into the coastal
zone. However, the water comprising normal and
storm flows has been monitored to varying degrees in
all the major catchments.
Essentially the studies will consist of continuing audits
of discharges in relation to rain events. New
monitoring and sampling programs will be necessary,
although only selected catchments and
stormwater drains will be monitored and
sampled, apart from the Torrens,
Patawalonga and Onkaparinga catchments
that will be investigated thoroughly.
No-one can expect to be on the spot to
sample water quality and flow during each,
or indeed any, major storm. Automatic
recording and sampling equipment will do
the bulk of the work, with some manual
sampling to fill the gaps. There will be
special effort to measure and sample
stormwater flows and peak flows, because
it is inevitable that regular measuring and
sampling will miss many of the peak flows.
Peak flows are of special interest because
the catchments in the Adelaide area are
generally small and streams respond rapidly
to major storm events. Furthermore, the
small
catchments and
stormwater
drainages
targeted as part
of this project
only flow during
storms.
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Wastewater
The volume and quality of
wastewater can be partly
calculated from existing
monitoring data. The EPA
monitors annual volumes and
certain other aspects of the
effluent discharge emerging from
(a) wastewater treatment plants
(WWTP) in Water Protection
Areas which deal with the
wastewater of 100 equivalent
persons per day, and (b) WWTP
outside Water Protection Areas
which deal with wastewater from
1000 equivalent persons per day.
Previously, WWTPs were thought to be the principal
reason that marine water quality was declining and
seagrass and mangroves were dying. Therefore,
environmental improvement programs were
established for a number of WWTPs in the Adelaide
metropolitan area. The questions now being asked
are: what proportion of the marine environment
degradation can be attributed to WWTP; what is the
relative contribution from other sources; and,
importantly, how should these be managed into the
future?
For the Adelaide Coastal Waters Study, all WWTP
discharges that run directly into the sea in the study
area will be included in the monitoring and audit
program. The monitoring will also extend to WWTPs
that discharge into rivers, estuaries and other inland
aquatic systems that ultimately discharge into the
Adelaide coastal waters. Knowledge of total quantities
is not sufficient and will need to be augmented by data
on the daily, seasonal and inter-annual variability
between discharges, as well as the concentrations of
the components of the wastewater, especially
nutrients and toxicants.
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Water samples from bores will be collected and
analysed to fill any gaps. Information from these
sources will be used to select a site for field
investigation, where instruments will be installed at
the coast and offshore, to measure the physical
properties of groundwater flows, and to collect
samples for laboratory analysis.
Atmospheric inputs
Very little is known about atmospheric inputs of
dissolved and solid material to coastal waters. They
could be significant. Strong northerly winds carrying
visible dust blow in several times a year, especially
during late spring and early summer, and are
commonly followed immediately by cool fronts that
produce rainfall. The Adelaide Coastal Waters Study
will be assessing the components of the dissolved and
solid inputs to the coastal zone that are contributed
by atmospheric sources, and the relative proportions
due to the north winds or daily inputs.

Groundwater
Groundwater underlies the Adelaide plains in a
number of water bodies (aquifers) at varying depths.
In these underground rock or sand formations water
flows fairly fast. All evidence suggests that the
groundwater is recharged in the Mt Lofty Ranges and
discharges out to sea. The sites, quality and quantity
of groundwater discharges are not known, but the
volumes are likely to be substantial.
Some information about groundwater may be
available initially from existing records and reports.
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The researchers intend to analyse samples from three
sources. For more than 10 years, the EPA has
collected particles suspended in the air over Adelaide.
The sampling equipment records the volume of air
sampled, so that mass of suspended particles per
volume of air can be calculated. The researchers plan
to use data from past analysis of these samples and do
additional laboratory analyses on the stored samples.
The plan is to collect new dust samples in water-filled
pans set out for 24-hour periods during dusty storm
events that have associated rainfall. Ten samples will
be collected this way. The researchers are also
planning two boat trips to collect samples from
coastal waters during dust storms (four to six samples
on each trip). This will be done far enough from the
shore to avoid mixing of the samples with sediment
from the shore stirred up by wave motion. All the
samples will undergo laboratory analysis.
What will the Input Study deliver?
The Input Study will generate large amounts of data
that will be turned into information from which the
research team will be able to map and describe the
relative proportions of nutrients, toxic substances,
materials both inert (inorganic) and from living things
(organic), and sediments entering the coastal waters.
Historical data will be augmented with new data
gathered during the course of the study. Through
such an intensive data-gathering exercise, the teams
hope to gain a clear picture of the inputs to the
coastal waters ecosystem, and they may also be able
to put historical data into context, extending the
effective time-frame of the study.
The knowledge gained from the Input Study will
include the size and timing of inputs from major and
minor catchments and small drainage basins. The
influences of land use and urbanisation in the various
catchments should be visible in the relative loads of
nutrients, sediments and contaminants.
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Study
volumes relative to other sources of
fresh or saline water should become evident, and the
information gained about groundwater quantity and
quality will be of great use for management purposes.
And once they know the quantity of contaminants
contributed from the air is known, the research
teams will be able to estimate the total load of
contaminants from all sources.
The likely outcomes of some management actions
may be predictable, particularly in the light of
management outcomes in similar situations in other
states. For instance, specifically designed stormwater
ponds and wetlands can control contaminant loads in
stormwater on its path to receiving waters (such as
the Gulf). For wastewater, alternative management
strategies could include improving sewage treatment
or diverting outfalls directly into the sea far from
shore, retaining reclaimed water for use on land.
Issue: Seagrasses are being put under increased
stress. How are they reacting?
Response: Ecological Processes Study
The Ecological Processes Study seeks to find out the
things we don’t know about seagrasses and their way
of living (their ecology) in the Adelaide coastal
environment. Seagrass beds form habitats for a range
of species. They have been selected for intensive
investigation in recognition of their role as overall
indicators of marine conditions. Changes in seagrass
beds can be useful triggers for management actions.
Seagrass remains the major marine habitat type and is
common along the coast and in the Port Adelaide
River and Barker Inlet (below).

The teams will also identify sectors of wastewater
(WWTPs versus road run-off versus stormwater
discharges, for example) that are key contributors of
particular types of contaminants. This information will
help guide management strategies specific to those
sources (as opposed to expensive general pollution
control measures currently being implemented). It is
expected that a clearer picture of the relative
contributions from wastewater and catchments at
various parts of the coast will emerge.
New ground will be broken in knowledge of
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The teams will be looking for Adelaide
correlations between the
Coastal
conditions in various parts of
Waters
Study
the Gulf and changes in the seagrass
ecosystems. Observations and
experiments by divers will complement observations
and experiments done in large seawater tanks (called
‘mesocosms’) containing replicas of the coastal waters
environment. Factors to be investigated include
turbidity, nutrients, toxic substances, low salinity and
sedimentation. Stormwater, sewage and industrial
discharges are common sources of these factors.

Seagrass is the name given to any member of a group
of flowering plants that grow underwater - some of
them up to the low to mid water mark and some in
deeper waters. (Despite its name, seagrass is not a
kind of grass, although it resembles it in general
appearance).
Since the 1970s, the South Australian Coast
Protection Board (CPB), and more recently the South
Australian Environment Protection Authority (EPA),
have been concerned about the losses of seagrasses
and the possible effects of the loss, both on biological
processes and on physical processes such as sand
movement. Some areas that used to be dominated by
seagrasses are now dominated by algae, particularly
Giffordia, a kind of brown seaweed, and Ulva, also
known as ‘sea lettuce’. The reduction of seagrass and
its partial replacement with seaweed is a clear
indicator of decline in water quality and the effects of
nutrient enrichment.
Some basic questions remain to be answered before
effective management strategies can be devised:
• What inputs are affecting the important
combinations of species that include seagrasses
and other plants, fish and other animals, in the
Adelaide coastal waters?
• Why do seagrasses struggle to recolonise once
they have suffered an initial loss?
• How does the nutrient cycle (of nitrogen,
phosphorus, carbon, for instance) operate in
seagrass ecosystems?
• Does the cycle vary from place to place or
situation to situation?
• What are the existing and tolerable
concentrations of metals and organic chemicals in
the life cycles of these biota?

Just because a toxic substance can be detected by
chemical analysis of seawater, it does not necessarily
mean it will affect sea creatures. The substance may
not be ‘bioavailable’ (that is, it may not be able to be
absorbed by plants and/or animals). Conversely, even
very small, possibly unmeasurable, concentrations of
some substances can stop a species breeding
effectively, or damage some other part of its life cycle,
for example, reproduction. Therefore,
ecotoxicological testing will complement the chemical
analyses of water contaminants. The research team
will measure the bioavailability of contaminants to
selected organisms by examining their effects on the
organisms at a range of concentrations — that is, via
‘bioassays’. Bioassays will provide data on the effects
of mixtures of pollutants and environmental variables
such as turbidity, salinity and dissolved oxygen. There
will be bioassays on several sensitive species because
their responses to the mixtures may differ.

Rather than just watch more of the seagrass
ecosystems disappear, the team will also find
‘biomarkers’ in various marine plants or animals, as
early warning indicators of toxic effects. Monitoring of
biomarkers (particular biochemical indicators) which
change as a result of exposure to a substance should
also show up the effects of management actions that
reduce the loads of nutrients, toxicants or freshwater
discharged into the sea.

9

A C W S

R E S E A R C H

S U M M A R Y

The knowledge generated from this task will be
valuable for the management of the Adelaide marine
environment. At present, too little is known about
the complex coupled processes (physical, chemical
and biological) that operate there. Although other
coastal seagrass systems have already been studied
(for example, off Brisbane, Melbourne and Perth), the
Adelaide coastal waters and seafloor are different and
the ecosystem is thought to function differently as a
result.
Previous studies have indicated that seafloor sediment
is both a source of and a sink for toxic substances. In
the Adelaide Coastal Waters Study, divers will survey
the seafloor and measure the way seafloor
communities (plants and animals) vary from place to
place and through time. Then the teams will try and
correlate the variations with concentrations of
nutrients, heavy metals and organic compounds
measured in the sediments of the seafloor. The third
prong of this ‘triad’ approach will use amphipods
(small prawn-like crustaceans) to show up toxicity in
the same sediments. The triad approach is a
recognised method for making an integrated
assessment of sediment quality in the marine
environment.
Issue: Loss of seagrasses appears to have allowed
movement of the seafloor sediments and changes
to the coastline. How did this happen?

Aerial photographic records since 1949 have
recorded an increase in bare sand on the coastal
seafloor indicating a retreat of nearshore seagrass
from the metropolitan coastline. In 1999, it was
determined that approximately 4000 ha of nearshore
meadows (or 50% of original coverage) had been lost.
The loss of seagrass has exposed the loose seabed
sediment to erosive forces that have at times stripped
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and exposed the limestone
seafloor and created an
environment that is readily
colonised by invasive marine
organisms.

Adelaide
Coastal
Waters
Study

Response: Remote Sensing Study
The Remote Sensing Study is setting out to map the
land surface of the coast and coastal seafloor features
in detail. It will document changes that have occurred
in the past, and investigate processes involved in
environmental change in the study area.

The teams will use images taken remotely by aerial
photography and other airborne and spaceborne
(satellite) instrumentation, but they will also use
fieldwork to confirm the impressions gained from the
remote imaging. The map will be one of the first
outputs of the coastal waters study, and will be used
by all the teams when choosing their study sites.
The Remote Sensing Study team will also identify the
three-dimensional structure of the study area and its
changes through time, as shown on several years’
aerial images. They will map the water circulation
patterns, including plumes from land-based discharges,
and their dispersion and dilution. Seagrass beds and
sediments can be seen on aerial photos from the late
1940s onwards, as well as on modern remotely
sensed imagery. They will be mapped through time, to
make a ‘seagrass decline curve’ that will be a basis
from which to predict likely future seagrass
conditions.
By investigating and interpreting wastewater and
stormwater plumes, possibly via tracers such as
chlorophyll (the substance that makes plants look
green), coloured organic substances or suspended
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sediments, the team will be able to assess how much
water quality degradation is due to land-based
discharges. For example, outfall plumes often carry
salt, nutrients and toxicants.

metropolitan coast, assisting
in the review and
development of appropriate
coast protection strategies.

After this task is complete, the teams should have a
better idea about interactions between environmental
processes and marine and coastal features, which
might have led to the present conditions.

Looking to the future, the task teams will also
determine how the sand is being mobilised, and their
paths from seafloor to beach. This part of the task
will be based on concurrent sampling of sediments
and water from 0 to 5 km from shore, measurement
of water conditions at each sampling spot, and video
and still photography. The plan is to collect samples
that best portray the likely minimum and maximum
variations (that is, mid-summer and mid-winter), along
with opportunistic catastrophic events such as major
storms or a spill at sea, during 2004–2005.
The results should allow predictive modelling that can
deal with new situations developing after 2005 — for
example, changes in nutrient cycles, loss or gain of
seagrass meadows, increased boating activities or
unusual storm activity.

Issue: What are the sources, sinks and fate of
sediments in the coastal system?
In recent years, the natural seasonal changes in the
Adelaide beach system have been adversely affected
by increased sand transport, both onshore and
offshore. Sand from areas previously protected by
healthy seagrass beds has moved into the active beach
zone. At the same time, changes to the seafloor
topography have altered the size and direction of
waves that reach the shore and therefore the rates of
coastal erosion.
The Coast Protection Board (CPB) and the Coastal
Protection Branch have investigated coastal erosion, which
affects beaches and adjacent property.
Response: Coastal Sediment Budget
The Adelaide Coastal Waters Study’s Coastal
Sediment Budget complements the CPB and Branch
programs. The task is intended to produce a balance
sheet, showing how much sand is entering the beach
zone from offshore areas, its particle sizes and where
it has come from, and where it is settling out. With
this information, the CPB and Branch will be able to
prepare more accurate sand budgets for the

Issue: The patterns of water movement in the Gulf
are responsible for the movement of
contaminants and changes in the seafloor and
coastline. Can we describe them?
Response: Physical Processes and Modelling Study
Linking the Input and Ecological Processes Studies, the
Physical Processes and Modelling Study will determine
three dimensional patterns of water circulation,
temperature, salinity, suspended matter and flushing in
the study area, in relation to ‘forcing’ (causal) factors
such as winds, waves, tides and incoming flows.
This research task comprises four Subtasks. The first
of these will involve the collection of field data in
different seasons of the year in order to analyse the
distribution and seasonal variability in water mass
properties in the study area. Importantly, it will assist
the researchers to validate and verify the numerical
models to be developed for the Study area. The
research team will also attempt to capture and
monitor dispersion patters during extreme events
such as periodic stormwater discharges.
Satellite imagery will be used to determine the
exchange of suspended materials, such as sediment or
chlorophyll-a, and dissolved contaminants between
water and beach, or freshwater plume and seawater,
or water and seagrass bed, from season to season,
under varying ocean and weather conditions.
This study will determine the influences of the nearshore region on coastal hydrodynamics, and the effect
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that this has for modelling and monitoring sediment
movement. This aspect of the study will be conducted
in consultation with the Coastal Protection Branch.
Issue: How should the coastal waters and
adjacent environment be monitored in future?
At the moment, Adelaide’s coastal waters are
monitored in separate programs that investigate
relatively small areas for relatively short periods of
time. The discharges from coastal WWTPs are
checked to ensure that the WWTPs comply with
their licence conditions. The water quality at the
coast is measured at selected sites month by month
to ensure the waters are safe for swimming, surfing,
boating, fishing and other recreation. But the
environmental effects of the waters entering the
coastal area are not monitored, and monitoring does
not continue over long periods of time.
Response: Environmental Monitoring Program
All research tasks will contribute to the
Environmental Monitoring Program. This very
important task will use information gathered during
the course of the study to design a cost-effective
ongoing monitoring program that will integrate new
and existing monitoring activities. It will ensure that
data collection protocols are compatible among
research tasks, identify the parameters to be
monitored, and the monitoring sites and frequencies
required across all the programs. It will manage the
data collected by each research team, so the data are
collected in formats that can be statistically analysed
and used across all the programs. It will coordinate
and assist in the statistical analyses when the data
begin to flow.
Issue: Can the outcomes of the study be put into
a form that will be useful to managers?
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It is vitally important that the Adelaide
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Waters
Adelaide Coastal Waters Study
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improve our understanding of the
coastal ecosystem and its function. The Adaptive
Management Framework, Management Model and
Database described later are particularly designed to
guarantee that the study’s outcomes will contribute
to the effective management of the coastal waters.
The investigations that will take place within the study
are entirely driven by the need to provide information
for the managers of the coastal environment — this is
not curiosity-driven research!
Response: Adaptive Management Framework
‘Adaptive management’ is a term commonly heard
these days, and one that will be important in the
study, through development of the Adaptive
Management Framework. Recognising that it is not
possible to completely understand and predict the
behaviour of complex ecosystems, managers for the
study area will be acting on the basis of best available
information emerging from the study. They will be
prepared to adapt and respond to the situations that
develop afterwards. The Adaptive Management
Framework will produce an adaptive management
plan that will blend research, experimentation,
monitoring and management actions into a cycle, so
managers can put the research outcomes into
practice, and the researchers in turn can learn from
the resulting experiences of management.
MANAGEMENT
Making informed
decisions, not
knee jerk reactions. .
Reduce nutrient
inputs.

Adelaide

Ecological
processes and
ecosystem
responses

Catchment
and
hydrodynamic
models

Adaptive management framework
Stage 2 task

Predominately Stage 3 task

Environmental monitoring and
information system management

Inputs - nutrients, toxicants, abiotics, biotics

MONITORING

Multidisciplinary
and integrated
approaches, not
just isolated
research projects.
Refocus research
efforts in line with
major nutrient
sources and effects.

RESEARCH

Providing positive
feedback, not
counting each seagrass blade.
Report on effectiveness of nutrient management actions.

Decision-making on behalf of such a complex
ecosystem as the coastal waters should be helped by
decision support tools and databases which can
integrate both the information from the eight new
sources (the research tasks) and the information
available from numerous previous studies.
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Decision support tools help management work
through various scenarios, plan for areas of
uncertainty, and assess the risks involved in likely
management actions. Separate tasks are intended to
provide the decision support software necessary, and
a supporting database and information system for the
Adelaide Coastal Waters Study.
There is an array of existing data from small-scale and
focused assessments and environmental monitoring
programs initiated during the past 30 or so years.

2 0 0 4
They describe aspects of the Adelaide
Coastal
ecology of the biota and the
properties of the coastal waters, Waters
Study
but they are held by various
agencies and in the personal files of scientists.
Obtaining a comprehensive picture is thus difficult. It
is expected that a well-designed, centralised,
comprehensive database will marshal all the data
available, new and old, and also store the integrated
outputs and models that are about to be developed.

Keeping the people of Adelaide informed
Question: How do I find out how the Study is progressing and what is being learnt?
Answer: Visit the study web site at: www.clw.csiro.au/acws
The web site will include a searchable database of historical and study data as they come to hand (also to be
available on CD-ROM), and a calendar of field research activities. (The calendar, in particular, should be useful if
you are curious about the researchers’ sampling activities.)
Question: Will I be able to read about the Study results and understand what they mean?
Answer: Yes. During the study, the team will be distributing a regular newsletter,
and they will be holding briefings, public meetings and workshops to keep the
City to Sea
people of Adelaide in touch with developments.
‘City to Sea’ is an official
At the end of the study, the team will be publishing fact sheets that will discuss the newsletter
being prepared each
concerns of stakeholders and the management issues for the coastal waters, and
quarter to communicate the
describe the management implications of the research results. There will also be a progress of the study to the
stakeholders and the broader
comprehensive final report and database, as well as the models and
community.
decision-making tools produced as part of the study itself, which will be valuable
resources for the region’s managers and stakeholders.
Question: Can I be confident that there are checks and balances in the study management, so the study stays
on track and produces ‘the goods’?
Answer: The CSIRO Environmental Projects Office (EPO) has been engaged by the S.A. Government to manage
the Adelaide Coastal Waters Study on behalf of the contributing partners and stakeholders (Refer list of key
stakeholders earlier in document). The EPO has an impressive track record of managing other similar studies
around the country – most notably the Port Phillip Bay Environmental Study.
There’s also the scientific committee, a technical review group, and a steering committee all working together to
continually oversee the study and its science.
• The steering committee consists of representatives of the partner stakeholders. It is guiding and directing
the whole study.
• An independent technical review group (chaired by Dr Des Lord), assisted by the scientific committee, is
ensuring that the research tasks are focused on the right questions; the questions that will get to the nub of
the processes happening at the coast, to address the partner stakeholders’ issues and concerns.
• The scientific committee (chaired by Dr Graham Harris) comprises researchers from predominantly local
research institutions and specialist consulting firms and it will be keeping a scientific eye on the research
methods being used and the interpretation of the data. It will supervise the way the information from the
various tasks is integrated and reported. This committee is also in a good position to identify situations that
may develop where management intervention might be required to maximise the benefits of the research
program.
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In conclusion

Adelaide
Coastal
Waters
Study

This is a vital study whose results are expected to have a significant and on-going impact on the way the
coastal waters are managed now and into the future. The study provides an opportunity to solve, or at
least improve our understanding of, the mysteries of ecosystem decline in sheltered coastal waters. It is a
chance to link together the respected studies that have gone before but that may have been too small in
themselves to provide enough insight to the whole coastal waters ecosystem and its function.
The legacy of the study should be an extremely comprehensive database and excellent models describing
the dynamics of this complex environment and management tools for the future. But it is to be hoped
that the ultimate legacy will be healthy seagrass beds off Adelaide and improved water quality. In short, we
want the study to realise our vision for Adelaide, shared by stakeholders and study team alike:

‘Clean water, diverse aquatic ecosystems, and sandy beaches’
For more information contact:
Mr. David Ellis
Project Coordinator
CSIRO Environmental Projects Office
Tel: (08) 8303 8420 Mobile: 0407 970 485 Fax: (08) 8303 8786 Email: david.ellis@csiro.au

Professor David Fox
Project Director
University of Melbourne
Tel: (03) 8344 7253

Fax: (03) 8344 6215 Email: david.fox@unimelb.edu.au

C S I RO

This outline of the Adelaide Coastal Waters Study is based on the large report, Adelaide Coastal Waters Study: Consolidated Stage 2
and 3 Research Plans, available from the CSIRO Environmental Projects Office, Adelaide.
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