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ABBREVIATIONS

Abbreviation

Meaning

ACW

Adelaide Coastal Waters

ACWS

Adelaide Coastal Waters Study

ACWQIP

Adelaide Coastal Waters Quality Improvement Plan

EPA

Environment Protection Authority

AMLR

Adelaide and Mount Lofty Ranges

NRM

Natural Resource Management

EV

Environmental Value – although note corollary that for the ACWQIP
these might better be referred to as Environmental and Community
Values

MER

Monitoring, Evaluation and Reporting

MERI

Monitoring, Evaluation, Reporting and Improvement

DPSIR

Driver-Pressure-State-Impact-Response

SARDI

South Australian Research and Development Institute

SAASC

South Australian Aquatic Sciences Centre (the headquarters for SARDI
Aquatic Sciences)
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EXECUTIVE SUMMARY

Purpose
This document provides a summary of the outcomes from the Adelaide Coastal Waters Quality
Improvement Plan (ACWQIP) conceptual modelling workshop that was held with key stakeholders on
23-Oct-2014. The workshop provided an opportunity to bring together existing knowledge and
experience to support the further development of a series of conceptual models for the ACW region.
It is expected that these models will be used to build our understanding about the inter-connections
that exist between catchment and coast and thereby will be used to both inform and support
management actions whilst providing a tool to better communicate and educate users about the
challenges we face in managing Adelaide Coastal Waters and thereby guide and assist with the
ongoing development and implementation of the ACWQIP.

Background
In 2013 the Environment Protection Authority of South Australia published the Adelaide Coastal
Water Quality Improvement Plan (McDowell and Pfennig, 2013). The plan notes that Adelaide’s
metropolitan Coast “is an iconic feature of the western boundary of the City of Adelaide and is highly
valued by South Australians for its natural and cultural features that are of scenic, cultural, economic,
ecological and recreational importance.”
These introductory notes preface a comprehensive document that outlines a number of key issues
for the ACW region including:
1. That poor water quality over an extended period (at least 60 years) has led to extensive loss
of seagrass (with concomitant impacts on sediment stability), declines in the health of
coastal reefs and an overall degradation in our capacity to use and enjoy this resource.
2. That the community expects action that will lead to a sustained improvement in
environmental conditions along this coast, sufficient to see a return of key habitats (in
particular seagrasses) over the next 20 to 40 years.
3. Recognition that the degradation of these systems has impacted a wide range of community
and environmental values including:
a. the economic values of tourism, commercial and recreational fishing as well as land
management with implications for increased rates and costs of managing coastal
erosion (with concomitant risks to coastal infrastructure assets);
b. the cultural, aesthetic and scenic values associated with our spiritual and cultural
linkages to the land and sea (for both aboriginal and non-aboriginal people) as well
as our capacity to enjoy these assets for recreational uses.
c. the ecological values including an extensive array of ecosystem services including
carbon sequestration, waste processing and in the provision of habitat for a diverse
array of flora and fauna.
4. The ACWQIP also makes specific mention of the importance of the knowledge obtained
through the Adelaide Coastal Waters Study (ACWS; Fox et al 2007) which was a broad based
and comprehensive program comprising a number of integrated scientific investigations that
have been pivotal in identifying key threatening processes that have impacted on the region
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as well as in identifying opportunities for amelioration of these impacts through improved
management of the region.
5. The ACWQIP concludes with a series of strategies that if pursued are expected to deliver the
improvements to water quality.

Approach
The workshop was held over the course of one day (23-Oct-2014) at the South Australian Aquatic
Sciences Centre.
Attendees (Appendix A) included representatives from a number of relevant stakeholder
organizations’ including SA Water, DEWNR (Department of Environment, Water and Natural
Resources), Flinders University of South Australia, Department of Planning, Transport and
Infrastructure, Local Government and SARDI Aquatic Sciences. While some organizations were not
able to send a representative to the workshop they were active in providing background materials
and information and indicated a desire to be a part of the process moving forward. Importantly the
AMLR NRM Board (now a part of DEWNR) provided significant input prior to the workshop on
conceptual models that have been developed by the Board as part of their planning strategy.
The workshop agenda (Appendix B) incorporated both a number of information sessions with
associated discussion by participants as well as breakout sessions where participants worked in
groups to develop and synthesise additional material as inputs to the conceptual modelling process.

Outcomes
By the conclusion of the workshop the participants had developed a number of conceptual “statetransition” models that provided a focus on the 8 key environmental values (EV’s) for the ACW
region. These state-transition models allowed participants to:
1. Document the “desirable” and “undesirable” state for each of the EV’s,
2. Provide information about the threatening processes that were in operation and that, if
unmanaged, were likely to degrade (or further degrade) the environmental and community
values.
3. Identify management / mitigation strategies (within the context of the ACWQIP) which, if
implemented, would provide a basis for managing, mitigating and/or mending these impacts.
The state-transition models outlined in this report are intended to provide a summary of the
workshop outcomes. It should be noted that this is only an interim step in the conceptual modelling
process and the ideas presented in the following will form the basis of a more comprehensive
program which will necessarily involve an ongoing dialogue with stakeholders.
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INTRODUCTION

Background to the ACWQIP
The Adelaide Coastal Waters Quality Improvement Plan (McDowell and Pfennig, 2013) outlines the
vision, challenges and strategies that we face if we are to preserve and in some important cases
recover the environmental values that we hold for this iconic feature that forms the western
boundary of the City of Adelaide. The plan outlines a vision that calls for:
“Healthy aquatic ecosystems where environmental, social and economic values are
considered in equal and high regard in a balanced management approach that aims to
see the return of the ‘blue line of seagrass’ closer to shore by 2050.”
The plan recognises that “issues of poor water quality, loss of seagrass, declining reef health and
sediment instability” are all illustrative of the decline in health of coastal systems from a reduction of
water quality “caused by an increase in nutrients (primarily nitrogen), suspended solids (or
sediments) and coloured dissolved organic matter (CDOM) from discharges to the coast” (McDowell
and Pfennig, 2013).
The ACWQIP outlines the nature of these challenges by identifying 8 environmental values (Table 1)
that, taken collectively, define the ecological, social and economic importance of Adelaide Coastal
Waters to the community of South Australia. These values include intrinsic, use (direct and indirect)
and non-use values that we derive from Adelaide Coastal Waters.
Table 1 –Classification of the ACWQIP Environmental Values using categories consistent with Spurgeon 1988.

Value classification

ACWQIP Environmental Value

Direct use values that provide goods and services that are
directly consumed by users for either commercial or
recreational purposes

Primary recreation (e.g. swimming and
snorkelling
Secondary recreation (e.g. fishing and
boating)
Human consumption (e.g. fishery
products)
Industrial uses (e.g. power station
cooling, waste assimilation)
Drinking water supply (desalination)

Indirect use values - including biological support or
ecosystem services and the linkage to connected systems
(e.g. nursery for key commercial fishery species)

Aquatic ecosystem health – protection

Non-use (non-consumptive) values that are linked to the
existence or stewardship of ecosystems

Cultural and spiritual

Intrinsic values: the value that organisms and ecosystems
have regardless of their “worth” to humankind.

Aquatic ecosystem health - protection
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These environmental values were identified through a series of community workshops and further
refined in consultation with stakeholders including individuals, community groups, business and
government agencies (including Local Government) over an extended period leading up to the
finalisation of the plan in 2013.
The plan includes 8 strategies which complement and encompass recommendations from previous
work (including the ACWS) and which, if adopted, are expected to sustain and reinvigorate beaches,
coastal waters, seagrass and reef systems of Adelaide (Table 2).
Table 2 - Strategies for improvement in water quality and recovery of seagrass for Adelaide coastal waters
(taken from McDowell and Pfennig, 2013)

1

Reduce nutrient, sediment and coloured dissolved organic matter (CDOM) discharges.

2

Promote integrated use of wastewater and stormwater across Adelaide.

3

Further investigate sources and volumes of sediment and CDOM.

4

Integrate monitoring for cumulative impact assessment across the Adelaide region.

5

Model and evaluate the impacts of climate change, new human impacts and population
growth implications for Adelaide’s coastal waters.

6

Establish planning and funding priorities for water initiatives for Adelaide’s coastal waters.

7

Undertake seagrass mapping and rehabilitation work.

8

Build community capacity to take action to improve coastal water quality.

The ACWQIP already contains a useful conceptual model (Figure 1) which aims to provide a pictorial
representation of the system including direct reference to the fundamental linkage that exists
between changed land management (urbanisation, industrial development) driven by population
growth across the Adelaide Coastal Waters Region and the downstream consequences of the uses
and management outcomes for adjacent coastal waters. The model highlights threatening processes
that will impact on water quality outcomes for Adelaide’s coastal waters. While highlighting the
threatening processes the model does not incorporate the management or policy frameworks that
could be instated to reverse of prevent impacts on these environmental values.
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Figure 1 – Conceptual model (After McDowell and Pfennig, 2013) illustrating the linkage between the high
level drivers (industrial and urban development) and the consequences (if unmanaged) for Adelaide Coastal
Waters from increases in waste and storm water production, reductions in costal water quality and the likely
resulting impacts on both the vitality and areal extent of seagrass beds.

Conceptual Modelling in an NRM Context
Program Logic
A Program Logic framework was adopted for the conceptual modelling workshop based on the
assumption that we are seeking to develop a series of conceptual models that articulate the
relationships between management actions (within the ACWQIP) and the concomitant outcomes in
terms of anticipated improvements in the condition of Adelaide Coastal Waters.
Program logic starts with an acknowledgement that our basic aim is to develop management
frameworks that will maintain and/or rehabilitate our natural resource assets (expressed in the
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ACWQIP as the state or condition of our community and environmental values). This requires that we
firstly identify the key threatening processes that are acting to degrade our natural resource assets
and then to implement management actions as required.
In its most mature form Program Logic seeks to define the resource condition targets (“what we are
trying to achieve”) and the necessary management actions (“what we are going to do”). In addition
most frameworks also include a Monitoring, Evaluation, Reporting and Improvement (MERI) program
such that progress can be measured and additional or corrective actions can be incorporated as
required. In the context of the current project (developing Conceptual Models for the Adelaide
Coastal Waters Quality Improvement Plan) we are not seeking to articulate a comprehensive MERI
framework but it is evident that, in identifying the resource condition targets and management
actions that are needed to achieve the results, some parts of the MERI requirements will be
identified.

DPSIR – Drivers Pressure State Impact Response
The Program Logic adopted for the ACWQIP largely follows the DPSIR framework (Figure 2) in which
we firstly identify the high level drivers (e.g. Population Growth, Climate Change and Economic
Development) which in turn allows us to document the resultant pressures on natural resources (e.g.
polluting discharges, changed land use, changed water flow regimes). These pressures are then
assumed to result in changes in the State of natural system (e.g. reductions in water quality,
increased levels of suspended sediments and toxicants in coastal waters) which in turn impact on key
community and environmental values (biodiversity, economic, spiritual and cultural loss).
The Response component operates at a number of levels including high level policy and planning
initiatives, changes in regulatory arrangements and management controls supported by a monitoring
and evaluation plan that assesses both the implementation frameworks and the resultant outcomes
as measured by resource condition (Figure 2).

Figure 2 – Visualising the ACWQIP in the context of a DPSIR framework. Drivers are high level influences that
are taken to be outside the immediate management controls although in the longer term we may develop
policy and planning frameworks to facilitate adaptation. Management responds to these drivers and
operates through regulatory arrangements. The response component provides the basis for the monitoring
and assessment to evaluate the scope and scale of impacts as well as the effectiveness of management.
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At the most general level this approach allows one to outline the relationship between changes in
the condition of environmental assets when subjected to a threatening process and the subsequent
potential to put in place management regimes that will either prevent losses or rehabilitate degraded
systems (Figure 3). Such an approach is amenable to analysis and investigation through the use of
State-Transition models.

Figure 3 – Illustrative state-transition model (developed from that shown in Figure 1) illustrating changes in
aquatic system health (coastal reefs and seagrasses) under the influence of threatening processes coupled
with the potential to achieve recovery of the system under changed management arrangements.

State Transition Models
State-Transition models aim to describe the alternative “states” that a system can exist in and to
document under what circumstances (and potentially over what time frame) the system will change
from one state to another. Typically the alternative states are defined on the basis of key “state
variables” or descriptors that allow us to describe the system in, for example, its pristine state or
condition, the desired state, the undesirable state and any (sometimes many) transient or
intermediate states.
The concept of the “desired state” does not necessarily, particularly in the case of managed
ecosystems, equate with pristine but rather reflects a set of attributes which, although different to
the pristine state, are nevertheless reflective of a well-managed environment. Examples might
include a system characterised by clean water free of contaminants with low levels of turbidity, fish
(to be caught or admired) and free of dangers (e.g. risks of needle stick injuries from marine litter).
Degraded systems on the other hand are often (but not always) the converse of the desired state
(e.g. low productivity, polluted and/or turbid).
In this workshop we adopted an explicit strategy of linking state-transition conceptual models to the
program logic implicit within any mature natural resource management strategy.
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APPROACH

Workshop agenda (Appendix B)
Session 1 – Introduction to the ACWS and Conceptual Modelling Frameworks
The opening session of the workshop outlined the material that has largely been summarised in the
Introduction to this report (see Background to the ACWQIP & Conceptual Modelling in an NRM
Context above)

Session 2 – Outline desirable and undesirable states for the ACWQIP
environmental values.
This session began with the premise that we can describe each Environmental Value1 (EV) using a
series of “system states” which are descriptors for a system in which the EV is in a desirable or
undesirable state. The eight Environmental Values that have been defined in the ACWQIP (Table 1)
were adopted as given but groups were encouraged not to be constrained by these a-priori
assignments.

Session 3 – Develop state-transition diagrams for selected EV’s across the
ACW region.
The third workshop session took participants to the next logical step by asking them to outline the
circumstances under which any given EV would undergo a transition, from the desirable state to
either an intermediate state, or to the undesirable state (as defined by them in Session 2). This
session took explicit cognizance of the likely “threatening processes” that might be present.
Participants were also provided with ancillary information from a workshop held by the AMLR NRM
Board in 2007 (Table 3) in which a wide range of potentially threatening processes along the ACW
region had been assessed and from which a list of the key threatening processes had been identified
(Table 3). Relative rankings in that assessment were based on the average threat levels as assigned
by the participants at the AMLR workshop (comprising a group of around 30 Coast and Marine
researchers and managers from the region). Assessments were based on a four point scale 0-3
(none, low, medium and high). Results from the workshop were used by the AMLR coast and
estuarine team as input to the broader NRM plan development. Note that these assessments were
made taking account of existing management arrangements and hence in cases where strong
regulatory arrangements already exist (e.g. fisheries) or where little or no activity was expected (e.g.
aquaculture) then threat levels are low. Conversely for other activities where there are known
impacts (e.g. stormwater discharge) the threat level was correspondingly higher.

1

While in this document we refer to the ACWQIP Environmental Values (following the definition provided in

McDowell and Pfennig, 2013) it may be more appropriate to refer to these as Environmental and Community
Values as they incorporate a broader range of value concepts than just indices of environmental condition or
listing of ecological assets. The inclusion of Environmental Values such as “Cultural and Spiritual” (Table 1)
indicates that the broader terminology “Environmental and Community Values” may be more consistent with
the intent of the ACWQIP.
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Table 3 - Relative threat level for a variety of coastal management issues as identified by an Adelaide Mount
Lofty NRM Board coast and marine workshop held in 2007.
Threatening process
Global warming
Stormwater
Wastewater
Riverine inputs
Coastal development
Nuisance species
Industrial effluent
Marine debris
Groundwater inputs
Other
Marine pests (existing species)
Tourism (includes diving)
Vessel operations
Marine pests (threats from new species)
Fisheries
Aquaculture

Relative ranking
1.7
1.5
1.5
1.5
1.4
1.4
1.4
1.3
1.2
1.2
1.2
1.1
1.0
1.0
0.7
0.7

Participants were then asked to consider the various environmental values and to make a
professional judgement about how the various threatening processes would impact on the resource
condition (state of each EV). This assessment was not limited to those threatening processes
identified in Table 3 but rather, included any other processes which, in the professional opinion of
the participants, needed to be considered.
Similarly, the participants outlined the management arrangements that would need to be in place so
that an EV would make the transition back to the desirable state (from a degraded state) or
alternatively that would preserve an EV in a desirable state (for those elements of the system that
were not already impacted.

Session 4 – Forrester modelling
Whilst provision was made in the workshop agenda to consider additional approaches to conceptual
modelling of the system the time allocated did not permit an extension into this area and the session
was omitted.

Strategy for synthesis of workshop outputs
In synthesising the outputs from the workshop the results from both workshop sessions 2 and 3 have
been integrated to provide a series of preliminary conceptual models that have been summarised in
the form of state-transition diagrams as developed by the various working groups. This has
necessarily meant a synthesis across sessions and in some cases across workshop groups.
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Section 5 WORKSHOP OUTPUTS
The culmination of the modelling workshop was a series of State-Transition diagrams (Figures 4
through 12) for the various Environmental and Community Values identified in the ACWQIP. In some
cases selected EV’s (such as Aquatic Ecosystem Health) have been further sub-divided in Riverine and
Creek Systems, Estuaries and Coastal Systems. This sub-division reflects differences in both the
system state descriptors, the threatening processes that operate across these systems and the scope
of management arrangements that can be implemented in respect of these various systems.

Environmental values
Protection of aquatic ecosystems – Coastal Waters
This environmental value deals with the status of coastal benthic environments (particularly
seagrasses and reefs) acknowledging that seagrass health is one of the major indicators of the status
of coastal environments in the ACW region.

Figure 4 - Environmental Value State-Transition model for Protection of Aquatic Ecosystems – Coastal
Waters.
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The work is heavily influenced by previous studies including Technical Report 2 from the ACWS
(Westphalen et al. 2007) as well as the coastal environment state-transition model developed by the
AMLR NRM Board in their NRM Plan (AMLR NRM Board, 2014). In particular, a more comprehensive
three state model was developed by the Board for the NRM Plan and a copy of that model has been
incorporated in this report (Appendix C). The working groups collectively identified management of
water quality including contaminant loads, nutrients and turbidity as the most important threatening
processes and associated these with management actions for the ACWQIP (Figure 4).

Protection of aquatic ecosystems – Estuaries
This environmental value deals with the status of estuarine environments in the ACW region, noting
that the sensitivity to disturbance of these systems along the South Australian coast has long been a
matter of concern for natural resource managers. These concerns relate primarily to the challenges
of managing estuaries in highly urbanised and in some cases industrialised catchments and coasts.
Along the Adelaide metropolitan coast we have at least two important estuaries:
1. The Barker Inlet / Port River which is a mangrove dominated estuary and
2. The Onkaparinga Estuary which is tea-tree dominated estuary.
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Figure 5 - Environmental Value State-Transition model for Protection of Aquatic Ecosystems – Estuaries.

The above classifications are important as they highlight the differing sensitivities and vulnerabilities
of these systems and therefore the need for management which is responsive to the inherent
differences in their ecology and underlying drivers, in particular the rate, level and variability of
freshwater inputs. The state-transition diagram for estuaries attempts to generalise these
management challenges (Figure 5) but additional information has also been provided by the working
groups (Figure 6).
The working groups for this EV actually identified four states from pristine through to highly
degraded (Figure 6). Intermediate states were deemed to be transitory in nature with transitions
being driven by the time period taken to implement more robust management arrangements with
respect to the key threatening processes. Importantly it was concluded by the working groups that it
was not possible to return to the pristine state particularly with respect to the ACW region. In
context this was a direct reference to the intensive urbanisation and industrialisation of the
catchment for the Port River – Barker Inlet Estuary.
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Figure 6 - Environmental Value State-Transition model for Protection of Aquatic Ecosystems – Estuaries with
inclusion of intermediate states. Note that the working group concluded that the pristine state could not be
recovered. Red arrows indicate transitions under the influence of threatening processes (as per Figure 5)
whilst green arrows indicate transitions under optimal management.

Protection of aquatic ecosystems – Catchment Rivers and Creeks
This environmental value deals with the status of rivers, creeks and other surface waters in the ACW
region. It was noted that most of these systems exist as highly modified habitats frequently including
extensive modification to banks and beds of waterways (e.g. concrete channel lining). In many cases,
including for example the lower reaches of the Sturt Creek, many of these waterways now exist as
little more than drainage channels. Development within the catchment including large areas of hard
surface and the modification of stormwater flows has meant these systems are now extensively
modified and the required management actions involve a fundamental rethink of stormwater policy
(Figure 7).
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Figure 7 – Environmental Value State-Transition model for Protection of Aquatic Ecosystems – Rivers and
Creeks

Social values
Primary & Secondary Recreation
Primary and secondary recreation relate to activities that involve direct contact with waters (e.g.
swimming, diving, surfing) and those which may have incidental contact (e.g. boating and fishing).
Issues of water quality relating to disease risks (coliforms, toxic microalgae, etc.) were identified as
key threatening processes, acknowledging that this relates to the underlying issue of wastewater and
stormwater inputs.
The working groups concluded that the management measures for secondary recreation were
essentially a reduced subset of those identified for the purposes of primary recreation (i.e. water
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quality issues with the addition of floating rubbish and wrack). Management of water quality
particularly contaminant loads, nutrients and turbidity was identified as the most important issue
and these were directly associated with the principle management actions outlined under ACWQIP
(Figure 8).

Figure 8 - Environmental Value State-Transition model for Primary and Secondary Recreation. Superscripted
notes (1-4) define management actions that have been detailed in Table 4. It is evident, at least in this
representation that some of the characteristics of a desirable state (eg. no sharks and jellyfish) may well be
at odds with the EVs for aquatic ecosystem protection.

The working group identified a broad suite of management interventions that, if implemented,
should ensure maintenance of the system in the desired state for Primary Recreation (and thereby
Secondary Recreation). These interventions relate to the management actions identified in Figure 8
and are outlined in detail below (Table 4).
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Table 4 – Detailed management actions pertaining to Primary & Secondary Recreation as shown in Figure 8.

Note
1

Management
action
Suspended solids

Focus

Target

Bed and bank

Management riparian revegetation
Remove stock
Sediment basin for increased flows
Bank/bed stabilisation – increased velocity
WQ devices – wetlands, biofilters, WSUD
Street cleaning
Construction management
Change public perception
Aquifer storage and recovery
No marina developments
Other development controls
Replanting deciduous to native (avoid Autumn
drop)
Street sweeping
Public behaviour
Green waste
Local government support
Ash and Willow on banks
Covered trucks

Urban runoff

Dredging
2

CDOM

Vegetation

Garbage

3

Pollution

4

Exchange rate

Bunding of discharge areas
Clearing council drains
Co-ordinate industry and council
Undertake studies to determine how much and what is being
discharged and where from and the fate?
Educate public to accept spots on their apples
More EPA enforcement of polluters
Water exchange and impoundments
Environmental flow releases
Low flow bypasses
Dodge tide and tidal restrictions
take regard of dodge tides when discharging
When building roads and crossings in the intertidal area do not cause
tidal restriction
Open any restricted saltmarsh areas by use of culverts (restoration)

Cultural and Spiritual
Kaurna people have a close connection to the Adelaide region, including its coast and marine
environments and this persists despite the fact that these systems have been substantially modified
since European settlement (McDowell and Pfennig, 2014; pages 6, 16 & 17). While there is little
prospect for the return of these systems to a “pristine” state, aboriginal and non-aboriginal people
still maintain strong cultural and spiritual connections to these natural environments and these
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connections drive an ongoing need to improve the policy around the maintenance and repair of
coastal systems as well as for their future use and development.
Central to our understanding of indigenous cultural connections is the concept that
“healthy lands and healthy waters = healthy people” (ACWQIP page 6)
which embodies the need to improve both our understanding and the practical management of our
coastal resources (Figure 9).
The concept of desirable and undesirable states, when discussed in the context of the spiritual and
cultural environmental value is complex.
A desirable state for cultural and spiritual, aesthetic values for both Aboriginal and non-Aboriginal
peoples includes:
















healthy land, seas and waterways over different seasons including clear coastal waters over
dry summer months;
people acknowledging connection to land, water and people in their lives;
community has a good understanding of connections between elements of land, water and
sea and understand what a healthy ecosystem looks like;
communities live healthy lives using local resources – sustainable communities connected to
the environment;
clean swimming waters and beaches most of the time – may be willing to pay for this;
strong community custodial stewardship – recognise responsibility to ensure healthy places
and ecosystems;
build understanding of catchment to coast connections;
better understanding developed about the role of seagrass wrack on beaches as part of the
ecosystem;
appreciate Australian climate and landscape as aesthetically pleasing (could evaluate in social
surveys) some people may view exotics as pretty on watercourses or at coast e.g. Norfolk
Island pines at coast and deciduous trees in hills – these views need to be acknowledged, but
people need to understand that these exotics may be contributing to poor water quality in
catchments and at the coast;
engagement of Aboriginal people in the Adelaide region as part of catchment and coastal
works is the standard approach taken across the Adelaide region;
develop our communities own understanding of how to better manage ecological systems
(acknowledge that this takes time – maybe even generations);
people connected to the outside world of catchments and coastal areas e.g. through doing
yoga at the beach this is a spiritual connection for some as well as physical;
healthy ecosystems – good quality water that is debris free is aesthetically pleasing;
people enjoy visual landscape of the coast while walking, taking photos or riding bikes along
the coast.
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The less desirable state for cultural, spiritual and aesthetic EVs includes:









unhealthy land, no plants/ animals or fewer plants/ animals and less food resources (e.g. fish
not suitable to eat due to poor habitat and polluted water);
little community understanding of how actions on land in urban and rural areas impact on
catchment health and coastal environments;
ecosystems not in a healthy state and the people who depend on these ecosystems
disconnected and physically and mentally unhealthy as a result;
nobody cares for land and urban waters in context of connection to coast;
people not engaged - little or no community involvement in catchment and coastal issues
(need to monitor this over time through NRM and link to State of Environment reporting);
no or few acknowledgements of cultural and spiritual connections, and such connections are
poorly understood ;
other aesthetics – dirty water in waterways and at coast with litter present in waters;
most undesirable – land, waters, animals, plants and people are either unhealthy or dead –
no food, starving people and animals – reliant upon importing food and drinking water from
elsewhere to survive, no effective community support for others or the environment with no
locally sustainable economy.

This schematic (Figure 9) notes that the pristine state of the system is not recoverable but that there
is a fundamental difference in the realisable “desirable” state when compared to more degraded
states. The essential shift is one in which there is an increasing disregard of the commons and a
growing disconnection between people and the land they live on. This need for strong connections
between people and country is summarised to a large extent by the need to “Live off the land as
though your life depended on it.”
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Figure 9 - Environmental Value State-Transition model for Cultural and Spiritual.

Key elements that are important in framing the cultural and spiritual values of our coastal lands and
waters include:
1. Acknowledgment of the connections between the land and its people.
2. A commitment to knowledge gathering (understanding and appreciating cultural values) as
well as to dissemination (story telling).
3. Developing a sense of belonging.
4. Sensitivity when planning, building on and/or trying to enhance the above.
Importantly, cultural and spiritual values should not be interpreted as focussing entirely on the
relationship of aboriginal peoples to the land and sea. Most, if not all Australians, have respect for
our coast and marine environments that goes beyond the simple measures of utility. “How many of
us find it therapeutic the go for a walk along a beach?” Arguably, there is an implicit linkage between
people and the natural environment which is representative of the fundamental importance of
recognising non-use and intrinsic values.
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Economic values
Human consumption (aquatic foods)
This environmental value was focussed primarily on the capacity for both recreational and
commercial fisheries to obtain fish (including shellfish) that are fit for human consumption. Again,
the working groups collectively identified management of water quality (particularly contaminant
loads) as a key threatening issue, although exploitation rates of fish stocks was also highlighted
(Figure 10).

Figure 10 – Environmental Value State-Transition model for Human Consumption of Aquatic Resources.

Drinking water (desalination)
The working groups noted that there are increasing uses of our coastal water resources for industrial
uses and that desalination represented a potential use which could be compromised under certain
circumstances (Figure 11). Most notably where elevated nutrient levels associated with wastewater
and stormwater discharges could lead to a decline in the usability (or increase in the costs of use).
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Figure 11 - Environmental Value State-Transition model for Industrial Use - Desalination.
The working groups noted that elevated nutrients or increases in other pollutants in coastal waters
had the potential to impact on the suitability of coastal waters for the purposes of an input source to
desalination. Relatively few details of the actual mechanisms of impact or management
arrangements that would ensure long-term suitability were provided. In essence the general theme
of the discussions was that any broad scale actions that led to improvements in aquatic ecosystem
health would be beneficial from an industry perspective.

Industrial use
The broader industrial use context was discussed (as for desalination). It was generally agreed that
impacts on water quality that led to increases in nuisance macro- and micro-algae would be similarly
problematical but the added issue of marine pest incursions would have additional implications
(noting that the marine pest status of international ports is an issue for the shipping industry; Figure
12). In broad terms the desirable and undesirable states were outlined but only limited advice was
provided on threatening processes and management actions that could be used to address potential
impacts. This is an area where additional input could be beneficial.
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Figure 12 - Environmental Value State-Transition model for Industrial Use – Shipping, Cooling, Salt extraction.

As with other “use” EV’s the general theme for the discussions on Industrial Use was that any
management actions that sought to increase the health of Aquatic Ecosystems would be broadly
beneficial to the ongoing use of the water resource whilst processes that threatened ecosystem
health would likely have negative impacts for industry. In general this reflects the principle that a
healthy ecosystem will have internal processes that act to prevent, for example, nuisance algal
blooms or fouling of intake ports, cooling towers, treatment ponds etc.
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SUMMARY AND CONCLUSIONS

The workshop provided an opportunity to integrate and synthesise a diverse array of ideas,
knowledge and information that was contributed by the various participants. This process resulted in
the development of a series of 8 conceptual “state-transition models” one for each of the
environmental values that had been defined under the ACWQIP. Each of these state-transition
models integrated information about alternative states for a selected environmental value, such that
the condition was defined across the scale of “desirable” to “undesirable”.
The index of desirability was used to define the alternative states for the various environmental
values by acknowledging that after 180 years of European settlement there are few, if any,
ecosystems that fully retain the properties we would attribute to a pristine system. Essentially, the
use of a desirability index recognises that systems, while undoubtedly changed from their original
state, nevertheless still have the potential to provide substantial use and non-use benefits to South
Australian communities.
The workshop equipped participants with a common basis for considering two essential elements for
any conceptual model: firstly, how to describe the state of a system in terms that are broadly
measureable (or assessable) and secondly to identify the processes that act to change systems from
one state to another. In this way we have broadly defined the desirable states for each of the eight
ACWQIP environmental values, the processes that threaten to degrade the system such that we
move to a less desirable system state and the management actions which, if implemented, will either
preserve the status of the system or alternatively improve or repair a system that has already
transitioned to an otherwise “undesirable” state.
The state-transition models provide us with a useful tool not only for documenting what we know (or
believe) about the existing condition of the system and how it is changing through time but also a
tool that allows us to identify common themes or issues that are broadly influencing our assessment
of system condition.
It is clear from even a casual perusal of the state-transition models developed through the workshop
that there is a strong and consistent theme running through each and every model; if we manage the
quality of stormwater and waste water discharges such that we remove excess nutrients and
sediments then we will realise considerable improvements in the condition of Adelaide Coastal
Waters in relation to the use, non-use and intrinsic values that we attach to these systems.
In summary, the workshop has provided an opportunity to:
1. Document information about threatening processes ;
2. To identify a range of potential management responses; and
3. Has equipped participants with practical skills in framing conceptual models for ecosystem
responses such that they will have a platform for further interrogating and synthesising
knowledge about the problems and potential solutions that face resource managers
responsible for the Adelaide Coastal Waters region.
In turn, this provides us with a greater capacity to identify risks and associated management options.
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Appendix A - INVITATION AND ATTENDEE LIST
The following provides a list of workshop participants and others who were invited to attend.
Name
Andrew Thomas
Anthony Cheshire
Clive Jenkins
David Pessanti
Dennis Gonzalez
Grant Westphalen
Jacqueline Frizenschaf
John Gilliland
Jude Nirmalaraja
Karen Rouse
Kathryn Bellette
Linda-Marie McDowell
Martin Allen
Martin Fidge
Maylene Loo
Milena Fernandes
Patricia von Baumgarten
Peri Coleman
Peter Pfennig
Rob Daly
Ruth Ward
Sam Gaylard
Warwick Noble
Adam Gray
Andrew Howith
Andrew King
Andrew Solomon
Baden Myers
Bayden Russell
David Hitchcock
David Turner
Declan Page
Greg Ingleton
Jason Quinn
Jason Tanner
John Devine
Judy Horsfall

Organisation
City of Onkaparinga
SMU
WQ Branch of EPA
The University of South Australia
CSIRO
SMU
SA Water
PIRSA
City of Onkaparinga
SA Water
Flinders University
WQ Branch of EPA
DEWNR
DPTI
SARDI
SA Water
DEWNR
Coast Protection Board
WQ Branch of EPA
SA Water
WQ Branch of EPA
WQ Branch of EPA
WQ Branch of EPA
LGA, Director of Environmental Management
Water Data Services
City of West Torrens
WQ Branch of EPA
The University of South Australia
Adelaide University
LGA
Adelaide University
CISRO
SA Water
DEWNR
SARDI
Unley
DTF
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Keith Downard
Keith Smith
Kristian Peters
Michael Sierp
Murray Townsend
Nick Harvey
Paul van Ruth
Peter Fairweather
Russell Jones
Sabine Dittmann
Sam Phillips
Sean Connell
Shaun Thomas
Steve Gatti
Steve Hodge
Steve Morton
Tina Falcon
Tony Flaherty
Vanesa Ayala
Yvonne Bone

Organisation
Works for Tonkins
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DEWNR
PIRSA
DEWNR
Adelaide University
SARDI
Flinders University
Water Data Services
Flinders University
DEWNR
Adelaide University
WQ Branch of EPA
DEWNR
City of Holdfast Bay
DEWNR
DEWNR
DEWNR
AdelaideAqua Pty Ltd
Adelaide Uni
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Appendix B - WORKSHOP AGENDA
Start time

Purpose

Lead person

09:00

Coffee - meet and greet

Free

09:30

Formal start - welcome, outline purpose of the day and
deal with general housekeeping

Cheshire/Pfennig

09:35

Introduction of participants

Cheshire

09:40

Overview of the ACWQIP

Pfennig

10:10

Overview of conceptual modelling approach and tools

Cheshire

10:45

Morning tea

Free

11:05

Breakout session - Define characteristic states for each
of the environmental values and associated systems
represented along the ACW region

Group by EV

11:35

Report back

Cheshire

11:55

Review threatening processes list; augment with
additions as required

Group - collective

12:05

Breakout session - Develop State Transition models for
each EV - define linkages between each environmental
value, the relevant threatening processes and the
management actions

Group by EV - 2 EV per
group

12:30

Lunch

Free

13:30

Report back

Group by EV - 2 EV per
group

13:50

Introduction to Forrester models

Cheshire

14:10

Forrester model for selected EV TP interactions - case
studies

Group by EV - 1 EV per
group

14:40

Report back on case studies

Cheshire

15:00

Afternoon tea

Free

15:30

Summary and wrap-up

Cheshire
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Appendix C - STATE-TRANSITION MODEL FOR ADELAIDE COASTAL WATERS AS DETAILED IN THE AMLR NRM
BOARD PLAN.
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