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Executive Summary 

South East Queensland is under increasing water stress, caused by a combination of its natural 

environmental conditions, the dynamic economic and population growth it is experiencing, and the specific 

trigger of the millennium drought. The increasing demand for water has lead to pressure on supply sources, 
impacting both the availability of water and water quality across the region. This has had significant 

environmental consequences, including the decline of several threatened native species and the degradation 

of natural bushland. 

This report presents a situational analysis of the region, drawing out the key water management issues it 

faces and the contextual factors that have come together to cause them. Initially, the report set out to consider 

only catchments that directly drained into Moreton Bay. As the work progressed, a ‘problemshed’ approach 
that recognized the interrelated linkages between urbanised zones throughout the region revealed itself as a 

more appropriate way to tackle the issues that exist. The problemshed approach asks: what are the issues, 

and, beyond watersheds, what is the geographical scope of the factors contributing to or influencing these 

issues? (Mollinga et al 2007). Throughout South East Queensland water flows where it is needed. It is 
imported from the Sunshine Coast to Brisbane urban area, from North Stradbroke Island to Redlands, and - 

as with other regions around the world with rapidly growing populations - water flows uphill to money. An 

examination of the water context of the Moreton Bay Catchment would not be complete without looking at the 

regional interconnections, which are reflected in the planning efforts, institutional mechanisms, and legal 

obligations.  

A general overview of the region is constructed in terms of the contextual factors that are impacting on the 
way water is managed. It is shown that the overlaps between these factors, rather than the factors in isolation, 

are actually the key to understanding the way that water management occurs in SEQ. A systems analysis 

conceptual framework is developed to be able to illustrate this and to provide a basis for deducing what the 

key issues are in the region and how they have arisen.  

The second part of the report puts forward a critique of a program that targets one of the priority issues that 

emerged from the conceptual framework analysis – the role of the Healthy Waterways Partnership in tackling 
diffuse pollution across the region. A second conceptual framework emerges, focused on the governance 

structure in SEQ as it relates to water quality, and highlighting potential areas where the structure can fail, 

resulting in negative impacts on water quality. These ‘de-railing’ points in the structure of governance are put 

forward as spaces in which the Healthy Waterways Partnership is already operating (or has potential to do 

so), in order to achieve tangible improvements in water quality. An analysis is made of the effectiveness of 

three specific programs that have come out of the Partnership, and of the Partnership’s actions as a whole.  

Much has evolved over the past ten years in South East Queensland’s water situation. The Partnership has 

played a key role in aligning multiple stakeholders towards a unified approach to address degrading water 

quality and ecosystem health. At this point in the Partnership’s existence, on-the-ground results are yet to be 

seen – however, there have been vast improvements in policy-making and community engagement which it is 

hoped will, in the long term, cause sustained improvement in catchment health. 
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1  Introduction 

South East Queensland (SEQ) stretches from Noosa in the north to the border of the Gold Coast with New 

South Wales in the south, and is bounded to the west by the Great Dividing Range. It is Australia's fastest 

growing metropolitan region: by 2031 regional population is expected to have increased from where it 

currently stands at approximately three million to just under five million people. The region hosts a 
geographically diverse range of ecosystems: bushland, beaches, mountains, farms, rangelands, rivers, lakes, 

estuaries and Moreton Bay 

This report presents a situational analysis of how the context of the South East Queensland region has 
shaped the way it manages water, and follows with a critique of a program that targets one of the region’s key 

management issues – diffuse pollution of waterways.  

 

2  Situational analysis of the South East Queensland 
region 

2.1  Defining the boundaries of the problemshed – t he influence of the 
historical planning context  

 South East Queensland comprises 14 major river catchments and numerous sub-catchments. The SEQ 

region itself sits within Australia’s North East Coast drainage division. Drainage divisions are broadly 

homogeneous hydrologic regions defined as such by a combination of the influence of topographical features 
and climate zones. On a hydrological basis therefore it could be argued that logical boundaries for a 

situational analysis would either follow the drainage division boundaries (broad scale analysis) or an individual 

river catchment’s boundaries within SEQ (detailed scale). For the purposes of this analysis however we have 

chosen the boundaries of the situational analysis to reflect those of the ‘political’ region of South East 

Queensland (see Figure 1b). The main reason for rejecting a ‘drainage division’ approach was the 
impracticality of analysing an area of such magnitude in the time available. Also, although the drainage 

division has natural hydrological boundaries, other factors – particularly land use and social – mean that the 

‘problemshed’ boundary lines actually lie in very different places, splitting the drainage division into 

recognizable sub-regions. The problemshed approach asks: what are the issues, and beyond watersheds, 
what is the geographical scope of the factors contributing to or influencing these issues? (Mollinga et al 2007). 

The alternative option of a situational analysis of an individual river catchment within SEQ makes sense from 
the point of view of surface water hydrological boundaries. However, in practice numerous other factors are in 

play that means the catchments of SEQ are by no means self-contained, and from a problemshed perspective 

there is considerable overlap between them. An obvious biophysical example is the groundwater systems that 

recharge from several different surface water systems (EHA, 2006). The major linking factor that drove the 
decision to conduct a situational analysis of SEQ as a whole rather than a catchment within it, was the water 

planning context in the region. 

The planning framework for water in SEQ is complex. It involves multiple organisations and policies at local, 

state and federal level and has evolved out of a historical planning context that has been influenced by a 

combination of drivers specific to this area. The drivers that have shaped water planning include climate 

patterns, population growth, specific environmental issues, perception of the relative severities of these 

environmental issues, political priorities and funding availability. 
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Planning policy deals with ensuring water supply and water quality for users and the environment. In the case 

of planning for water quality, the changing focus of policy has shaped the institutional structure. The South 

East Queensland Regional Water Quality Management Strategy (SEQRWQMS) started out in 1994 as a 
collaboration of six local governments and the then Queensland Department of Environment, Heritage and 

Natural Resources. Although the strategy was theoretically for South East Queensland, the focus was on the 

bay and estuarine areas, and particularly on point-source pollution in these areas, driven by an observed 

degradation of the bay marine environment. 

  

 

  

 

  

(a)       (b) 

 

Figure 1: (a) Proportional land use in South East Q ueensland (Abal et al 2005e) (b) Catchments of 

South East Queensland (Healthy Waterways, 2010)  

Poorly functioning sewage treatment plants, under the control of local governments, were major contributors 
to pollution in the Bay area (Peter Oliver, pers. Comm., 7 April 2010). Specific measures were taken to 

improve the performance of these wastewater treatment plants and other point sources – action which could 

be taken at a fairly local level – and improvements in local water quality were seen. The significant 
contribution of diffuse pollution  – urban and rural – to observed environmental issues in the bay area and 

elsewhere in the catchment became apparent over time. Action to manage these non-point sources of 

pollution by necessity demanded an expansion of the geographical scope of planning policies, because 

actions taken in the upper catchment were having a direct impact hundreds of kilometres downstream.  

In recognition of the fact that diffuse pollution was a catchment-wide issue, the third stage of the SEQ water 

quality strategy expanded its geographical remit to the north, south and west regions, incorporated a 
freshwater monitoring program in addition to the ongoing studies of the estuaries and marine areas, and 

involved 19 local councils as well as state and federal government representation. The SEQRWQMS merged 
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with the Brisbane River Management Group in 2001 to form the Moreton Bay Waterways and Catchments 

Partnership, later rebranded as the Healthy Waterways Partnership (Abal et al 2005f). 

The move to create planning policy at a regional level was furthered by the merger of two regional catchment 

groups - SEQ Western Catchments Group (mainly upper catchment areas) and Natural Resource 
Management SEQ (primarily lower catchments) - combined to form the region-wide SEQ Catchments group. 

A measure of political and economic driving force, which resulted in a tendency for federal funding to be 

allocated to the upper catchment group (SEQ Western Catchments) in preference to the lower catchments 

group that included Brisbane within its remit, may have existed behind this merger (Peter Oliver, pers. 

Comm., 7 April 2010). 

Policy, institutions and companies related to water supply are also in the main now operating at a SEQ 
regional level, including the Queensland Water Commission, the Water Grid, SEQ Natural Resource 

Management Plan and the SEQ Regional Plan. Few water issues witnessed at the sub-catchment level can 

actually be dealt with in isolation within that sub-catchment, both because of cause and effect influences that 

extend beyond sub-catchment boundaries and due to the complexity and expense of some of the solutions 

required demand economy of scale. 

Numerous local level organisations and groups do however exist, and play crucial roles in the management of 

the catchment. Historically however many of these groups have had little interest in the umbrella, regional-
level groups and policies, feeling that it could not bear much relevance to their context, and that issues were 

best dealt with at a local level (Ibid.).  

This development of an institutional and planning framework entity that operates at the SEQ regional level 

was one of the reasons for defining the geographical boundary for the situational analysis presented here as 

South East Queensland, rather than a narrower focus on a particular sub-catchment. A secondary reason for 

looking at SEQ as a whole was the differing ways that sub-catchment boundaries are defined depending on 
the particular focus of the policy document in question. For example, groundwater management areas are, in 

some cases, distinct to management areas for surface water (Department of the Environment, Water, 

Heritage and the Arts, n.d.). 

 
2.2  General overview of the region’s catchments 

Brisbane was founded in 1823 by explorers seeking locations north of Sydney for a new prison to house 

convicts from Britain, led by Lieutenant John Oxley, head of the expedition. Originally, the land was known by 
the Jagera and Turrbal peoples as Mian-jin, meaning 'place shaped as a spike'.  The penal colony was 

originally sited at Redcliffe (Humpybong), but was moved within a year to a site near the current city centre, 

along the river, to be near the plentiful drinking water supply (Queensland University of Technology 2010).  

Evidence from early settlers indicates that SEQ was originally a largely forested region with heavy cover along 

the coastal strip and open forest further inland. The rivers were originally completely unregulated; mouths of 

the rivers reached Moreton Bay or the Pacific Ocean in varied locations along the estuarine area, depending 
on precipitation duration and intensity. Early settlement favoured open woodlands and grazing lands over the 

dense forest; this was followed by intense land-clearing activities starting in the 1820s with the arrival of 

European settlers and the development of agriculture. 
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2.2.1 Topography and ecosystems 

The SEQ catchments cover a land area of 21,220 km2, extending from the Gold Coast in the south to Noosa 

in the north and bounded to the west by the Great Dividing Range. The Moreton bay area is 1523 km2. The 

ratio of catchment to bay is therefore around 14:1 (Abal et al 2005a). The bay itself is semi-enclosed by sand 
islands, resulting in potential for accumulation of sediment and dissolved elements within its bounds – the 

high catchment to bay area ratio is therefore significant in terms of the impact of this accumulation. 

The topology, geology and soils are extremely varied across the region. Landscapes include mountain 

ranges, rivers, lakes floodplains, estuary zones, sheltered bays and islands. 149 regional ecosystems, each 

specific to a particular combination of landform, geology and soil, have been identified across the region – 

eucalypt forest, rainforest and vine-thicket, and other forest and non-forest ecosystems (SEQ Catchments 

2008). 

SEQ is home to around 4000 native plant species and 800 freshwater and terrestrial vertebrate species; of 
which 324 are rare or threatened (SEQ Catchments – Programs – Biodiversity 2008). These include the 

dugong, swamp tea-tree forest, beach-stone curlew and grey nurse shark (Queensland Government 

Environmental Protection Agency, n.d.). Water flows and water quality are key factors in maintaining healthy 

habitats for many of these species. There are multiple sites of international significance including Moreton Bay 
(Ramsar site) and the Gondwana Rainforests of Australia World Heritage Area. This has legislative 

implications for the way the catchments are managed. 

Three main islands form the offshore barrier to Moreton Bay – Moreton Island, North and South Stradbroke 

Islands. 

 

2.2.2 Climate and oceanography 

 Both tropical and temperate climate features influence the weather and oceanographic patterns present 
across the region. The dominant current influencing Moreton Bay is the south-flowing East Australian Current, 

which causes a flow of warm, low-nutrient waters past the Bay. The fairly consistent water temperatures 

experienced are as a result of this, as is the rarity of upswelling events (which would bring cool, nutrient rich 

water to the surface) (Abal et al 2005h). 

Heavy rainfall events are experienced in the summer and early autumn months, resulting in seasonal flows, 

often with flooding, in many of the region’s waterways. Rainfall is spatially and temporally variable which has 
implications for catchment management. Coastal catchments are wetter than inland, with the wettest 

catchments along the northern Sunshine Coast and southern Gold Coast. Temporal variation in rainfall across 

years is determined to a large extent by the El Niño Southern Oscillation (ENSO) (Abal et al 2005b).  

Under El Niño, warm water in the Pacific Ocean moves towards South America, the movement of clouds is 

away from Australia and formation is over the central Pacific; as a result rain falls over South America and not 

over Australia. This effect is determined by five key factors: the Southern Oscillation Index (SOI), Pacific 
Ocean surface temperatures, subsurface temperatures, wind directions and cloud formation. When all of 

these factors combine in specific ways, ocean and atmospheric patterns are set up that have a strong 

influence over the level of rainfall over eastern Australia (Wahlquist 2008). Rainfall in dry years (under an El 

Niño) is less than half of rainfall during wet years, with the 1980s being a wet decade and the 1990s relatively 

dry (Abal et al 2005b).  

South East Queensland experienced significantly below average rainfall during the period 2000 to 2007, 
resulting in combined dam levels reaching 16% in July 2007 (Seqwater 2010). The ENSO effect was a major 
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contributor to the low rainfall, but was not the only climatic factor in play (State of Queensland Department of 

Natural Resources and Water 2007).  An estimated nine months of water supply was available at this point 

(Ravenscroft 2006). The millennium drought as it was known eventually started to break with the rains of 2008 
and was declared over in SEQ on 20 May 2009 when combined dam levels reached 60% (Queensland Water 

Commission 2009). High rainfall followed in 2009 and 2010, bringing dam levels near to full by the April of 

2010.  

 

2.2.3 Water systems in the region 

The availability of groundwater across the region is limited. Developed supplies include the sand dune 
reserves on Bribie Island and North Stradbroke Island (with water being transferred from the island to the 

mainland from the latter), and groundwater reserves in Toowoomba and the Lockyer and Warrill valleys. 

Recent work has indicated that these last three are unlikely to be sustainable reserves – Toowoomba was 
already unable to pump its entire entitlement as long ago as 2004 (Department of Natural Resources and 

Mines 2004). The Stage 1 report of the SEQ Regional Water Supply Strategy considered it unlikely that 

groundwater would be a viable future supply source for development in the region. 

Five broad categories of surface water system can be identified across SEQ:  

1. Upland streams  

2. Reservoirs and natural lakes 

3. Large rivers and streams – mid and lower catchment 
4. Estuarine areas 

5. Marine environment – Moreton Bay 

Upland streams  

Small streams (first and second order) dominate in the SEQ waterways network – they make up 73% of the 
total length of the stream network (Abal et al 2005c). Land use in the upper catchments therefore has large 

effect on the health of the larger waterways downstream. The Upper Brisbane River catchment is the largest 

of the SEQ catchments and consists primarily of small streams. Small streams provide relatively little habitat 

for aquatic biota compared to the larger, slower flowing streams further down the catchment but because of 
the long bank length available for run-off capture and erosion, they generate most of the sediment and 

nutrient loads that affect habitat further downstream. 

The most significant factor affecting the health of small streams in SEQ is the state of the riparian vegetation. 

Riparian vegetation performs the following functions (Abal et al 2005c): 

·  Stabilises banks, thus reducing channel erosion. Roots also buffer the force of the water, reducing the 

level of scour. 

·  Slows flow down in the network, reducing erosive power of the water further downstream. 

·  Traps sediment, nutrients, and other contaminants (because overland flows are slowed down, so 

sediment is deposited before reaching the watercourses). 

·  By slowing overland flows, more water infiltrates and recharges aquifers. 

·  Provides shade – keeps plant growth at natural rates (rather than allowing blooms). 

·  Moderates stream temperature (2 or 3 degrees variation over a 24 hour period versus 8 to 10 
degrees without cover), thus keeping oxygen levels high. 

·  Provides habitat for aquatic and terrestrial organisms. 
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Land use in the upper catchments is mainly grazing and natural forest. Particularly where land has been used 

for grazing there is significant erosion from exposed hillslopes. Cattle have unhindered access to many 

watercourses, causing degradation of riparian vegetation, pollution of water courses by defecation, and 
stirring up sediment. The reduced vegetation cover has also resulted in faster run-off rates into watercourses, 

increasing the risk of flooding further downstream. The Stanley, Logan, Bremer and Lockyer catchments all 

contain significant lengths of small streams and land use in many areas reflects that of the Upper Brisbane 

catchment (Ibid.).  

Reservoirs and lakes 

There are 23 dams and associated reservoirs across the SEQ region, the most significant of which in terms of 

water supply are Wivenhoe (Upper Brisbane catchment), Somerset (Stanley catchment) and North Pine (Pine 
Rivers catchment). Natural lakes include the perched lake system on North Stradbroke island (including Blue 

Lake and Brown Lake) and Lake Cootheraba on the Noosa River, but man-made lakes predominate 

(Seqwater 2010). 

Land use around the dams is predominantly grazing and natural forest, with a few pockets of agriculture. Most 

of the dams are open for recreational uses such as swimming, boating and fishing.  

Much of the soil in the areas surrounding the dams is naturally erosive. Clearing of land and using it for 

grazing has resulted in high levels of sediment and nutrients being washed into the lakes - as an indication, 

the pollution load entering Lake Wivenhoe from cattle is estimated to have a population equivalence of three 
to four million people (Sheldon, 2010). Intensive agriculture has led to issues of soil erosion from hillslopes 

and gullies, again leading to increased sediment loading into waterways (Olley et al 2006). Lakes such as 

Wivenhoe actually act as sediment traps, preventing much of this material from reaching the lower areas of 

the catchment. High nutrient levels have in the past led to eutrophication and algal blooms in some of the 

lakes (for example North Pine) (CSIRO, 1997).  

The creation of dams has significantly altered flow regimes downstream (Abal et al 2005i). Under natural 
conditions there would be significant seasonal variation in flows and flooding, associated with the wet and dry 

seasons experienced across SEQ. The most significant recent example is the 1974 flooding of the Brisbane 

River, prior to the development of the Wivenhoe Dam – 14 lives were lost and 8,000 householders affected 

over five days of flooding in January (Australian Government Bureau of Meteorology 2009). The infrastructure 

in place now provides flood protection for the lower catchment as well as a supply of potable water and 

hydropower.  

Large rivers and streams – mid and lower catchment 

Agriculture and grazing predominate in mid-catchment areas, with intensive and highly productive agricultural 
areas such as the Lockyer Valley. Land use becomes increasingly urban moving further downstream towards 

the coast. Various potable water treatment plants (for example, Mount Crosby) are located along the large 

waterways, with small wastewater treatment plants from settlements discharging back into the rivers. The 

riparian zone and river bank is generally in poor condition (Queensland Government 2006b, Logan City 
Council, n.d., Healthy Waterways Partnership 2010). Agricultural land generates significant quantities of 

sediment and nutrient pollution - geological analysis suggests around 50% of sediment reaching Moreton Bay 

could originate from the Lockyer Creek rural catchment alone (Olley et al 2006). This sediment enters the 

watercourse system below many of the major dams and is therefore not trapped. 

Significant abstraction of water for agriculture (irrigation, dairy, cattle farming) and industry (coal, metal ore 

and sand mining) occurs from the rivers (Queensland Government 2006), reducing flow. Agriculture and 
industry are also responsible for point and diffuse discharges to river (wastewater discharges and run-off from 

impermeable surfaces and agricultural land respectively). 
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Slower moving water provides a habitat for larger numbers of flora and fauna than is possible further up the 

catchment. Stream productivity is controlled to some extent by the amount of light reaching the water – this in 

turn seems to be controlled by turbidity rather than vegetation cover (in contrast to the upland narrow 
streams), as the larger width of the waterways results in only a small proportion of the area being shaded by 

riparian vegetation (Abal et al 2005g). 

The combining of smaller, often ephemeral, creeks with the larger watercourses can produce particular 

localised issues. The Lockyer Creek flows around once in 5 years, after large rainfall events, and carries with 

it a huge sediment load into the mid-Brisbane river (Olley et al 2006). The Bremer River also adds a 

significant sediment loading to the Brisbane River (Abal et al 2005j). Creeks discharging upstream of the 
Mount Crosby water treatment plant increase local salinity, with resulting implications for the operation of the 

treatment plant (Dan Garcia1, pers. Comm., 23 March 2010. Algal blooms can occur where high nutrient 

concentrations exist and where water flow is sufficiently slow to allow bloom formation – for example at the 

Mount Crosby weir on the Brisbane River.  

Estuarine areas  

Catchments which contain estuarine watercourses include the Lower Brisbane, Redlands, Oxley, Pine, 

Caboolture and Pumicestone catchments. In the case of the Brisbane River tidal effects are seen up to 85 km 

upstream of the river mouth – in major part due to sandbar removal at the river mouth to allow passage for 
ships to the Port of Brisbane (Brisbane River Catchment to Coast: Virtual Field Trip 2010). These catchments 

are in the main highly urbanized and include the city of Brisbane, Ipswich and urban development along the 

Gold Coast. Water quality is impacted by point source discharges from wastewater treatment works and 

industry, and by diffuse pollution from urban run-off, particularly where construction is taking place. Urban 
diffuse pollution loadings per unit area are significantly higher than from rural sources (twice as much for 

sediment and up to 7 times as high for nitrogen), however urban land take is much smaller than rural across 

the region (Abal et al 2005d) (relative contributions to diffuse pollution are discussed in further detail later in 

the report). Estuarine watercourses in SEQ support particular species of flora and fauna – for example 

mangrove forests and bull sharks. 

Bay area 

Moreton Bay is relatively shallow – its average depth is 6.8 m – which allows a significant amount of light to 

filter through to the sea floor, enabling a wide range of plants to grow which in turn support a variety of fauna 
(Dennison and Abal 1999), many species of which are endangered or vulnerable (Department of the 

Environment and Resource Management 2007) 

The Moreton Bay Marine Park Zoning Plan designates various areas of the bay as national park – including 

the Moreton Bay Marine Park, the St Helena Island National Park and the Southern Moreton Bay Islands 

National Park. Moreton Island itself is also designated a National Park area. Parts of the bay are designated 

Ramsar wetlands sites. The Bay islands are home to internationally significant wetlands, seagrass meadows, 

sandy beaches and mangrove forests. 

The northern coastal catchments (Noosa, Maroochy) have been least impacted in terms of water quality; 

urban development is somewhat less widespread than further south down the coast of SEQ, and the upper 

areas of these catchments are also relatively less disturbed – the water quality into the bay from these areas 

is therefore relatively good. Discharges from the other coastal catchments transfer significant quantities of 

sediment and nutrients into the Bay area. 280,000 tonnes/year sediment, with associated bound components 

is discharged to the bay from the Brisbane River catchment alone. 

                                                           
1 SeqWater 



Managing diffuse water pollution in SEQ: an analysis of the role of the Healthy Waterways Partnership – Cottingham, Franz Delfau, Garde 
      11 

The Port of Brisbane has some impact on the bay water quality with treated wastewater discharges from 

ships, bilge water, ballast water, and stormwater run-off from industrial areas all entering the marine 

environment. Apart from potential pollution issues there is ongoing question as to the possible importing of 
invasive species into the bay via ballast water from ships, though port regulations do stipulate that ballast 

water must be changed in the open ocean (Brisbane River Catchment to Coast: Virtual Field Trip 2010). 

There are four passages that link Moreton Bay with the Pacific Ocean, the most significant of which in terms 

of oceanic exchange is the North Passage. Tidal exchange plays a major role in defining the patterns and 

concentrations of sediments and nutrients across the bay (Abal et al 2005a).  

 

2.2.4 Demographic and social aspects 

South East Queensland is the most densely populated area of Queensland and is home to two thirds of the 

state’s population (3.1 million people). The growth rate is 2.5% per year (Bell 2010). The Brisbane urban area 

has historically been among the top twenty water-using regions in Australia (Australian Government 2005). 
The demand for water is expected to increase to approximately 850,000 megalitres / annum by 2050 (Turner 

et al 2007), 70% more than the demand projected for 2010 (Australian Government 2005). Figure 2 illustrates 

the estimated projections for water demand for residential water, non-residential and non-revenue water. Non-

revenue water here corresponds to the volume of water that is produced by the water supply provider but 

never paid for. It includes unbilled authorized consumption (e.g. water used for fire extinguishing), apparent 

losses (water theft or metering inaccuracy) and real losses (system leakages). 

 

Figure 2: Projected water demand in SEQ by water ty pe to 2051 (Turner et al, 2007) 

 

2.2.5 Interrelationships between water and the econ omy 

South East Queensland has experienced significant economic growth, resulting in increasing investment and 

population growth, inevitably leading to pressure on water resources. 

The important contribution of the mining industry t o the economy and its impact on water 

Data from the period 2004-2005 indicates that the mining and mineral processing industry has a significant 
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contribution to the wealth of the region2 (Queensland Government - Department of Mines and Energy 2007). 

The economic output of this activity is growing quickly. Between 1999 and 2005 the value of the sector’s 

production increased by 71%, amounting to 23% of the State’s direct output from the industrial sector. Mining 
employed 3.2% of the local labour force during the period. The offices of the major mining companies are 

located in SEQ, which creates significant economic activity. 

Coal, gold and mineral sands represented 90% of the sector production in the region, respectively up to 50%, 

22% and 18%. The rest of the sector outputs are silica sand, kaolin, sandstone, brick clay, dolomite, 

diatomite, perlite and limestone, which are mainly used for construction. Coal is primarily used to produce 

energy and is exported to feed the international commodity market. Among mining activities, coal and metal 
ore are the most water consumptive in Queensland. Sand mining is not a great consumptive user of water, as 

almost all of the water extracted is returned to the aquifers (Consolidated Rutile Ltd 2006). It does however 

impact on groundwater-dependent ecosystems as water is moved from one location to another. Sand mining 

related dredging also potentially moves buried sediments to the seabed surface and results in nutrient and 

toxin release (WBM 2002).  

Considering the local demand for energy caused by population growth and the world demand for mineral 
commodities, the economic prospects of the mining and mineral sector in South East Queensland, and more 

generally in the State, are especially favorable. This implies a positive forecast for all the sector-related 

activities such as infrastructure construction, operation and maintenance, transport, as well as an increased 

driver for population growth. 

Agriculture and water 

The Lockyer valley is a highly productive agricultural region (Odgers 2010). The area is well known for its 

fertile soil and its large production of vegetables and lucerne and is described as the ‘salad bowl’ of South 

East Queensland (Department of the Environment and Resource Management 2010). The gross value of 
horticulture in this region is $120 million per year - the highest value vegetable production in the State 

(Brimblecombe n.d.). Crop production is very intensive: 80% of the region’s production is concentrated in less 

than 8% of the catchment area. The Lockyer supplies 35% of the state’s irrigated vegetables (Lockyer Water 

Web 2010). Grazing is also a major contributor to the region’s agricultural activities, occupying 35% of land 

area in SEQ (Abal et al 2005e).  

Tourism and water 

Despite a slight slow-down due to the global financial crisis, the tourism industry remains an important 
contributor to the Australian economy. It is expected that the activity of the sector will increase in 2010, 

however this progression will be constrained by the strength of the Australian dollar, the increase of the price 

of air travel due to airlines’ profitability needs, and high oil prices which incur fuel surcharges imposed by 

airlines, especially on long distance flights. According to the Tourism Forecast prepared by the Department of 

Resources, Energy and Tourism (2009), Queensland received 112,752 visitor nights in 2008 from which 49% 
visited Brisbane and the Gold Coast. The total inbound economic value of the tourism sector in 2008 

amounted to $25,055 million for Queensland, and it is expected that this value will increase by 28% by 2015. 

The share occupied by Brisbane’s tourism sector is likely to remain at around 50% of the State’s total sector 

activity.  

 

 

                                                           

2 The report’s SEQ geographic boundaries are based on Queensland statistical divisions of Brisbane–Moreton and Wide Bay–Burnett 
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2.2.6 Cultural considerations - Native Title Claims  

Prior to the arrival of European settlers, two distinct Aboriginal tribes - the Jinibara People and Turrbal People 

inhabited the area that is now known as SEQ, sharing the Brisbane River. The Native Title Act (1993) is 

federal legislation that recognises claims that aboriginal communities have to the land. The 1998 Indigenous 
Land Use Agreements allow for aboriginal communities to participate in activity negotiation and to seek 

compensation for damages. If a claim has been filed over a jurisdictional area (even if it is a pending claim), 

aboriginal communities have the right of consultation when an activity is scheduled to take place on the 

specified area.  

However, the legislation is explicit in its allocation of land and water to only one tribe – not recognizing the 

migratory patterns and complex social and cultural relationships of the aboriginal population. In Brisbane, 
legal proceedings have been a consequence of both tribes claiming Brisbane and the Brisbane River as their 

own, and due to the extensive burden of proof that is required in terms of tenure mapping and history reports 

(National Native Title Tribunal 2000). In Queensland, 45 native title claims have been approved, and 485 are 

currently lodged with the Tribunal (National Native Title Tribunal 2010). Three active applications can be 

identified within the SEQ region – the Jagera, the Jinibara, and the Turrbal people all seek Native Title in the 

region. The three other applications lodged in the region have either been discontinued, or ‘struck out’ (Ibid.). 

The legal battle that has ensued over the Native Title claim of the Brisbane River catchment area is not an 

isolated event in Australia. It should be noted that although mediation has been established as the 

mechanism for decision-making and resolving conflict, it may not be the most culturally-appropriate manner 

for the Aboriginal population, who have a unique perspective of the land, their place in it, and how the world is 

(Edmunds 1995). 

In 2001, the High Court of Australia recognized that Native Title would also extend to water rights. However, 

the rights are not exclusive, and the principle of ‘co-existence’ has been used to describe Native Title rights in 
existence with the rights of other users – including commercial and recreational fishing, taking and using 

water, and recreation and access (National Native Title Tribunal 2008). 

 
2.2.7 Framework of governance 

As a consequence of the millennium drought and to mitigate against future potential impacts of climate 

change and population growth, the State government initiated an important program of infrastructure 

expansion in SEQ. It is worth noting that numerous laws, programs and bodies entered into force around 
2008/2009, triggered by the worsening impacts of the drought on regional water supply. Outcomes of many of 

these measures cannot yet be fully evaluated, especially regarding the reform of water supply infrastructure, 

which is still in progress. 

Because of these triggers and its historical context, the legal and institutional framework in SEQ is extremely 

complex. Water governance arrangements exist at the federal, state, regional SEQ, and local (catchment 

and/or council) levels. The State Department of the Environment and Resource Management has put in place 
a project intended to align the numerous policies on natural resources management against SEQ regional 

arrangements3. From a broad focus, the governance of water can be seen to be organized around two main 

issues: firstly securing sufficient water supply and managing demand and secondly, maintaining water quality 

and protecting environmental assets. 

Table 1 broadly categorizes the most significant institutions, laws and policies that relate to water in SEQ into 

these two areas, also indicating where an entity may deal with both supply and quality. It illustrates the 
                                                           
3 SEQ Regional Coodination Group alignment data base project (Lorraine Briggs, pers. Comm., 28 April 2010) 
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complexity of the institutional framework and the potential for overlapping and/or complementary mandates. 

The most important programs are being implemented by agencies mandated by law. This setup is similar at 

the different levels of governance, which can be federal, state, regional (SEQ) or local. 

Table 1: Water governance in SEQ – the broad divisi on between quality and supply  

Level of 
Governance 

Water Quality and Environment  Water Supply and Demand  

ORGANISATIONS 

Federal  ·  ARMCANZ 

·  ANZECC 

·  National Water Commission 

·  Department of the Environment, Water, Heritage and Arts 

State ·  Maritime Safety Queensland ·  Queensland Water Commission 

·  Department of Investment and Planning 

·  Department of Environment and Resource Management 

Regional  ·  Healthy Waterways Partnership Office ·  SEQ Water 

·  SEQ Water Grid Manager  

·  Water Secure  

·  LinkWater 

·  Office of Urban Management 

·  SEQ Catchments 

·  SEQ Regional Coordination Committee 

Local  ·  City Councils 

·  Council of Mayors 

·  Local catchment / environmental groups 

LAWS 

Federal  ·  Commonwealth of Australia Constitution Act 

·  Environment Protection and Biodiversity 
Conservation Act 1999 

·  National Environment Protection Measures 
(Implementation) Act 

·  Australian Heritage Commission Act 

·  National Heritage Trust of Australia Act 

·  Natural Resources Management (Financial 
Assistance) Act 

·  States Grants (Nature Conservation) Act 

·  National Water Commission Act 2004 

·  Native Title Act (1993) 

State ·  Environment Protection Act 1994 

·  The Environmental Protection (Water) Policy 2009 

·  Vegetation Management Act 1999 

·   State Planning Policy for Healthy Waters (2009 
draft) 

·  Nature Conservation Act 1992 

·  Land Act 

·  Fisheries Act 

·  Beach Protection Act 

·  Marine Parks Act 

·  Coastal Protection and Management Act 

·  Canals Act 

·  Sustainable Planning Act 2009 

·  Water Supply (Safety and reliability) Act 2008 

·  Water Amendment Regulation (No. 6) 2006 

·  Plumbing and Drainage Act 2002 

·  Water Act 2000 

·  Water Fluoridation Act 2008 

·  Native Title (Queensland) Act 1993 

·  Local Government Act 

Regional  No acts at regional level specific to water quality  ·  SEQ Water market rules 

·  South East Queensland Water (Restructuring) 
Act 2007 

·  Catchment Water Resource plans, e.g. Water 
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Resource (Moreton) Plan 2007 (Part of Water 
Act 2000) 

·  South-East Queensland Water (Distribution and Retail Restructuring) Notice 2010 

Local  ·  Local Governments Act 1993 

POLICIES 

Federal  ·  National Strategy for Ecologically Sustainable 
Development (NESD) 

·  Connected Water 

·  National Water Quality Management Strategy 

·  National Local Government Biodiversity Strategy 

·  National Biodiversity Conservation Strategy 

·  National Water Initiative 

 

State ·  State Coastal Management Plan 

·  Reef Water Quality Improvement Plan 

·  Queensland Coastal Plan 

·  Water Efficiency Management Plans 

·  Waterwise 

·  Looking after Country Together 

·  Queensland Water Plan 2005-2010 

·  Draft State Planning Policy for Healthy Waters 2009 

Regional  ·  The SEQ Natural Resource Management Plan 
2009-2031 (SEQ NRM) 

·  Healthy Waterways Program 

·  SEQ Nature Conservation Strategy 

·  SEQ Regional Coastal Management Plan 

·  Numerous basin-level environmental values and 
water quality objective policies 

·  South East Queensland Water Supply Strategy 

·  SEQ Infrastructure Plan and Program 2009-2026 

·  SEQ System operating plan 

·  The South East Queensland Regional Plan 2009–2031 (SEQ Regional Plan) 

Local  ·  Catchment Resource Operations plans e.g. 
Moreton Resource Operations Plan 

·  Catchment Water Resource Plans, e.g. Water 
Resource (Moreton) Plan 2007 

·  Moreton Bay Zone/Moreton Bay Marine Park 
Management Plan 

·  Local government agencies catchment 
management plans 

 

·  Local Government planning schemes 

Governance of water quality issues 

Figure 3 was developed to outline the principal institutions, acts and policies that impact on the control of 

water quality in SEQ and the way they relate to each other. 

The main Government departments involved in the formulation and implementation of water quality policies at 

the state level are the Department of Environment and Resource Management (DERM) and the Department 

of Infrastructure and Planning (DIP). 

DERM resulted from the merger on 26 March 2009 of the Department of Natural Resources and Water and 

the Environmental Protection Agency. The Department is headed by the Minister for Natural Resources, 
Mines and Energy, and the Minister for Climate Change and Sustainability. Its role is to plan for, allocate and 

manage the natural resources of Queensland by meeting the challenge of climate change, conserving the 

environment and cultural heritage, managing land wisely and securing water for the future. 

The South East Queensland Regional Plan 2009–2031 (SEQ Regional Plan) is governed by the Sustainable 

Planning Act 20094 and has the purpose of managing regional growth and change in the most sustainable 

way to protect and enhance quality of life in the region for various aspects, including water management. As 

                                                           
4 Formerly the Integrated Planning Act 1997 
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such, the Plan takes an over-arching role in the development of all other water, biodiversity and land-use 

policies. The Regional Plan was developed by the DIP in consultation with the Regional Coordination 

Committee (RCC), as established under the Sustainable Planning Act 2009. The Regional Plan is paired with 
the SEQ Infrastructure Plan and Program 2009-2026 (Queensland Government 2009) which deals more with 

the investment aspects or the infrastructure reform in the region.  

The Regional Plan includes a range of principles, policies and programs addressing natural resource 

management, and more specifically aiming to improve biodiversity; these are partly articulated in the SEQ 

Natural Resource Management Plan 2009-2031 (SEQ NRM) (Department of the Environment and Resources 

Management 2009). Among its objectives, the Plan aims to maintain or increase regional vegetation cover 
and habitat for priority species and wetlands, including coastal zones. Ecosystem components such as these 

are critical for the filtering and retention of polluted water runoff. Other maritime-related issues are also 

addressed in the Regional Plan, including policy-making and programs for managing erosion-prone areas. 

The Healthy Waterways Partnership (the Partnership) was established in July 2001 (originally as the Moreton 

Bay Waterways and Catchments Partnership, later re-named) as a body focusing on restoring and 

maintaining healthy water ecosystems throughout the region and providing a platform for the engagement of 
all parties with a stake in this objective. The Partnership has produced the South East Queensland Healthy 

Waterways Strategy 2007–2012 (the Strategy) (Healthy Waterways Partnership, 2007) which is built on a 

integrated set of 12 Action Plans. Of these, four are directly related to water quality issues arising from diffuse 

pollution: the Coastal Algal Blooms, Non-Urban Diffusion Source Pollution, Protection and Conservation and 

Water Sensitive Urban Design Action Plans. The Water Sensitive Urban Design (WSUD) approach to urban 
development is endorsed by the Regional Plan, through its Implementation Guideline No. 7 adopted in 

November 2009, which involves addressing the issue of urban sediment loading in waterways, affecting water 

quality.  

These four plans are targeting specific areas affecting water quality and are aligning with the various existing 

programs, policies and legislation at the upper levels of governance. For the sake of readability, Figure 3 

shows only the most obvious links between the plans and the rest of the governance framework. 

The Healthy Country project has been born out of the Healthy Waterways Program. It combines the 
competence and skills of various Government agencies and scientists from local universities in order to 

identify ways to reduce sediments and nutrients entering local waterways. This project also includes a 

component of developing stronger traditional owner engagement in natural resource management by 

understanding the natural condition of the areas in question and their social and environmental history. 

Despite their non-binding aspect, the standards relating to surface water quality at the various levels of 

governance are also an important component of the institutional framework. These standards are integrated in 
various management policies and programs, and more specifically in the Natural Resource Management 

Plan, the SEQ Regional Plan, and in the Healthy Waterways Action Plan. There is consistency and a top 

down adaptation from the standards produced by the Australian and New Zealand Environment and 

Conservation Council (ANZECC), and the Agriculture and Resources Management Council of Australia and 

New Zealand (ARMCANZ). Although target standards exist for environmental values and water quality 

objectives, the institutional framework lacks enforcement mechanisms. 
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Figure 3 – Structure of the legal and institutional  framework governing water quality in SEQ  
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The structure of governance in SEQ as it relates to water supply has developed in a very different fashion to the 
framework surrounding water quality, in response to particular drivers. This is outlined in the following section. 

There is in addition an institutional framework that deals with wastewater and recycled water, which interlinks to 
some extent with the water supply framework. This is not however considered in this report, as the purpose is to 

provide enough information for a contrast to be made between the supply / quality governance frameworks, rather 

than to conduct an exhaustive governance analysis.  

The governance of water supply – achieving water se curity 

As part of its major infrastructure reform, the Queensland Government is investing large amounts into the 
reorganization of the regional supply system. This section describes the functioning and expected outcome of the 

reform: the New Water Grid. Understanding the new structure of water supply and the structural reform 

components is important in order to understand the link with quality issues. 

The Regional Plan sets a strategy to ensure that water in the region is managed on a sustainable and integrated 

basis to provide secure supplies of acceptable quality for all uses for the long term. This plan aims to outline how 

SEQ water supply requirements will be met to 2050 and beyond; through measures such as the efficient use of 
water, the operation of Grid water supplies (particularly desalination facilities), the off-grid local supply (such as 
rainwater tanks, stormwater harvesting and recycling schemes), recommendations on drought management, and 

recycled water provision for rural areas. 

The Queensland Water Commission was established in June 2006 as a statutory body governed by Chapter 2A 

of the Water Act 2000 in the form of an independent, expert-based commission, whose main responsibility is to 
provide secure and sustainable water supply within the SEQ jurisdiction. The orientation of the Commission’s 
strategy is defined and reviewed every four years through the Strategic Plan. The work of QWC for the period 

2009-2013 (Queensland Water Commission 2009) comprises: 

·  Planning for long-term water security for SEQ, and ensuring the implementation of water security 

programs – the Commission has produced the South East Queensland Water Strategy as part of this 
task; 

·  Implementing water restrictions where needed, and facilitating design and implementation of other urban 
demand management measures; 

·  Designing the System Operating Plan (SOP), used to govern the operation of the SEQ Water Grid; 

·  Undertaking roles assumed under regulatory instruments; 

·  Advising Government on matters relating to water supply and demand, including the design and 
implementation of new institutional arrangements for regional water management; 

·  Working collaboratively with all stakeholders to ensure adequate community and business understanding 

and support for the regional water management programs. 

The Queensland Government reform on key urban and industrial water infrastructure and the regulation of water 

supply in SEQ stipulates that water services are now to be provided through a wholesale exchange market. The 
Water Grid is made up of several different state-level service providers of purified recycled water, desalination, 

treated dam water, and transportation of water. The reform includes the merger of service providers into statutory 

authorities known as New Water Supply Authorities. 

The SEQ Water Grid Manager (SEQWGM) is the implementer of the SEQ System Operating Plan. The 
SEQWGM’s main functions are monitoring the compliance of the Grid Participants with SEQ Water Market Rules, 
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purchasing the services of the Grid bulk suppliers, desalinated water suppliers and water transporters and selling 

the treated water to retailers, power stations and other customers. 

Water Secure (The Queensland Bulk Water Supply Authority) is the owner of all dams, groundwater infrastructure 
and water treatment plants in SEQ. Its role is to provide supply from Tugun Desalination Plant and the Western 

Corridor Water Recycled Water Project to the SEQ Water Grid Manager, power stations and potentially into 

Wivenhoe Dam. SEQ Water remains the main bulk water storage and treatment services provider as part of the 

entities forming the SEQ Water Grid. 

LinkWater (Queensland Bulk Water Transport Authority) owns the major pipelines in SEQ and moves treated 

water supplies from both Seqwater and WaterSecure through the bulk pipeline networks that make up the SEQ 

Water Grid. The geographic representation of this scheme is included in Annex I. 

As of July 2010, in addition to the above operators, three water distribution and retail entities will own the water 
and sewerage distribution infrastructure, as well as sell and deliver water to customers and collect, transport and 

treat sewage at the local level within three geographical areas comprising: Sunshine Coast and Moreton Bay; 

Brisbane, Scenic Rim, Ipswich, Somerset and Lockyer Valley; and Redlands, Logan and the Gold Coast. These 

functions are currently mainly carried out by City Councils under the Local Governments Act of 1993. 

The supply of water is market-based in order to encourage efficiency. The operation and commercial aspects of 

the market are regulated by the Market Rules, under the Water Supply (Safety and reliability) Act 2008 and the 
Statutory Instruments Act 1992. The Water Market covers the wholesale exchange of the supply of water 

services, in which the Water Grid Manager purchases water services from Grid Participants and sells them to Grid 

customers.  

Figure 4 summarises the new structure of the SEQ water supply system. 

2.2.8 Infrastructure 

Through changes to the structure of governance, reform of the SEQ water supply system has been implemented 
through a $124 billion infrastructure reform program undertaken by the Queensland Government. $9 billion had 
been invested by 2009 for the specific purpose of ensuring water security (Marriner, C. and Macey, R. 2009). 

Major supply side infrasctructure projects include: the Western Corridor Purified Recycled Water Scheme, the 
raising of Hinze Dam wall, the construction of new sections of the Water Grid network, and more localised 

demand side measures such as installation of rainwater tanks and water efficient fixtures.  
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Figure 4: The Water Supply Framework: The Water Gri d5 

 

2.3  Key water management issues in South East Quee nsland 

2.3.1 Development of the systems analysis conceptua l framework 

The conceptual framework in Figure 5 identifies the key issues that apply pressure to and influence the SEQ 
system as a whole from the water management perspective. Initial work conducted on the situational analysis 

highlighted the centrality of the biophysical systems to the SEQ water management context, with two broad 

categories of environmental issues becoming evident: 1) issues relating to water availability and 2) issues of water 
quality. A complex network of issues inter-weaving institutional, economic, demographic, soci-political, 

infrastructure, climatic, and cultural factors surrounds and contributes to these core concerns.  

The process of developing the framework highlighted that water management issues in SEQ are rarely confined 

to one ‘sector’. The reason why an aspect of, for example, the economic development of SEQ becomes a barrier 

to successful water management is when it occurs in combination with a physical aspect of the area (for example 

naturally erosive soil structure), and often with an additional driver (for example high population growth) that 
exacerbates any problem. The final framework tries to show what key water management issues arise from the 

overlapping of various features of the SEQ context and how they are part of the broader issues of supply and 

quality. 

To structure the research that feeds into the development of the final conceptual framework, information was 
organised into a ‘state and condition’ table (International Union for Conservation of Nature 2004).  Based on this 

                                                           

5 The design of this chart is based on information obtained from the Queensland Water Commission website (Queensland Water Commission 
n.d.)  
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gathered information, initial efforts to develop a conceptual framework centred around a problem tree-type 

approach, picking on one of the biophysical issues identified during the background research – diffuse pollution 
(Figure 10 in Annex II shows the initial resulting diagram, with the final version shown in Figure 6, section 3.1). A 
second stage of the process used a ‘cause and effect’ approach to mapping the institutional and policy 

arrangements impacting the issue of water quality (refer to Figure 11 in Annex II, with the final version shown in 

Figure 3, section 2.2.7). In both cases the complexity of the scenarios being considered became very quickly 
evident – in the case of the physical problem of diffuse pollution there are multiple causes and effects, feedback 

loops and key influences from outside the ‘biophysical’ realm.  

The exercise of mapping the institutional context surrounding water quality highlighted the following: 

·  The institutional context can be broadly categorised into supply and quality; 

·  The bias of institutions, laws and policies towards supply side aspects of water in SEQ as opposed to 
water quality; 

·  The number of different entities involved in managing the issue, and the overlapping of remits and 
potential for conflict or repetition of work; 

·  That the drivers for the development of the governance system are complex, but need to be recognised 

to understand why an organization operates the way it does and how it can best be utilised in managing 
water in an integrated way in a region; 

·  The two way relationship of influence that the institutional context has with almost all other areas – 
biophysical, cultural, economic, etc; 

·  Temporal trends towards policy development responding to the 2000-2007 drought; 

·  The vast majority of policies developed to address water quality emerged in 2009. 

Both exercises demonstrated that an effective conceptual framework summarising the key water management 
issues facing SEQ could not be achieved via either of these approaches, mainly due to the complexity of the 

context – there were very few linear cause and effect relationships. 

The final version of the conceptual framework focused on considering how the overlaps between particular 

aspects of the SEQ context gave rise to other factors that then contributed to the identified core issues of water 
availability and water quality. The goal of obtaining security of water supply in the region was identified as a key 
factor impinging on water availability – drivers for this were then considered (socio-political, climate, economic 

growth and demographic trends) as were the links between it and the felt impacts on the physical environment 

(institutional structures, policies and built infrastructure).  
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Figure 5 – Systems analysis conceptual framework 



Managing diffuse water pollution in SEQ: an analysis of the role of the Healthy Waterways Partnership – Cottingham, Franz Delfau, Garde 
      23 

Contextual factors that strongly related to each other were placed to overlap each other on the conceptual 

framework diagram – for example land use has a direct impact on diffuse pollution and therefore on water quality, 
so was place to overlap directly with the biophysical realm. Where a contextual factor was a driving force for 
change in another contextual factor this was represented by an arrow – for example economic growth causes an 

increase in agricultural production which in turn drives changes in land use. The final systems analysis conceptual 

framework was developed in several stages – sub-groups of contextual factors were considered individually (for 
example factors surrounding security of supply) and placed on the framework, later being moved as other sub-

groups were linked in to the network. Finally the relative proximity to each other of the contextual factors on the 
diagram was also considered – for example, the water security driver impacts far more directly on the biophysical 

realm than the socio-political driver. 

Overlaps of contextual factors and driving forces between factors (arrows) are numbered on figure 5 and referred 

to in the accompanying legend, which gives a brief explanation of each overlap or driver.  

 

2.3.2 Application of the systems analysis conceptua l framework: identifying water 
management issues 

The examination of the systems analysis conceptual framework was carried out by moving through the diagram in 
sequence and identifying the key water management issues that were triggered by sets of overlapping factors and 

drivers.  

The overlap of the climate context with water quality and availability issues points to how the region’s natural 

seasonal rainfall patterns set up an ecological context which is already vulnerable to modifications to the natural 
environment. Natural ecosystems were originally paced around seasonality of rainfall – with ephemeral streams, 

seasonal populations of wildlife and drought-resistant flora and fauna. Human settlement requires year-round 

consistency of supply which by default is at odds with the natural conditions here and implies an availability issue 
when trying to satisfy the flow needs of both human users and the environment. This provides a driver for 

enabling interventions that improve consistency of supply and prevent large flooding events, such as dams – a 
driver which is heightened in times of drought or unusually high rainfall (in turn driven by evidence that climate 

change will increase the frequency of these extreme events). The intense rainfall events that SEQ experiences 
also already encourage natural erosion – high run-off increases the quantity of sediment carried into waterways, 

and high peak storm flows increase the scouring effect, causing further erosion in-stream.  

One of the issues for South East Queensland, and indeed Australia as a whole, when managing water resources 

is the lack of available long term climate records. Rainfall records started approximately 100 years ago, 

depending on location – a very short duration when trying to identify what the climate trends are in an area. 

Suggestion has been made that fossil pollen, tree ring and local coral growth studies should be undertaken to 

gain an understanding of rainfall patterns from years prior to this to aid planning (Ravenscroft 2006). 

Population and economic growth have occurred in tandem in SEQ – economic growth has driven immigration, 
whilst increasing human capital in turn has driven further economic growth. Population growth has also been 

influenced by perceptions of access to improved quality of life. This interconnected dual growth across the region 

has contributed to environmental issues by increasing water demand and by increasing urbanisation of the 
catchment. Water abstraction has increased both from direct increase in domestic water demand, and expansion 

of industry and agriculture caused by increased demand.  
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The economic/demographic context has impacted significantly on land use, which in turn has impacted on water 

resources. The following issues are noted: 

·  Increased urbanisation to meet the demand for housing, industry expansion and tourism growth has 
impacted water quality by leading to faster run-off, higher peak flows during storm events, and increased 

urban pollution;  

·  Agricultural production has increased in response to demand – modifying natural bushland and forest to 

make way for cropping and grazing, with knock-on effects to water quality. This is explored further in 
Figure 6 and in Section 3.1.; 

·  Approximately 28% of tourism in SEQ relates to the visitation of natural areas and it has been estimated 
that the cost of environmental degradation in the region could result in $8 billion reduction of the sector’s 

turnover over the period 2009-2031 (SEQ Catchments, 2009). This is particularly relevant as the share 

that leisure tourism (which relies on the natural environment) occupies is forecast to increase by 20% 

between 2008 and 2015, with its portion of the total tourism activity standing at 59% (Department of 
Resources, Energy and Tourism, 2009).  

The increasing demand for water, coupled with the 2000 – 2007 drought brought SEQ to the point of an imminent 
water supply crisis. Apart from the economic incentive to quickly secure alternative supplies (tankering water is 

extremely costly) there were strong socio-political drivers to attain water security for the region. Water supply, and 

any problem with it, is a very tangible issue to the electorate, and the government did not want to be held 
responsible for stunting regional economic growth by being unable to guarantee water supply to businesses. 
These drivers triggered the water supply reform across the region in 2008/2009 – new institutions such as the 

Queensland Water Commission were created to manage supply and numerous new policies were put in place to 

regulate it. This bias in the institutional framework towards obtaining security of supply resulted in significant new 

infrastructure. Both the infrastructure and policies impacted on environmental water availability and water quality – 
for example the Western Corridor Purified Recycled Water Scheme impacts directly on the water quality in Lake 

Wivenhoe (WaterSecure n.d.).  

The indirect impact of the huge investment in supply side policy and infrastructure has been the relative neglect of 

issues of water quality. This is evident in the summary of the water governance context given in Table 1. Minimal 
policy has been put in place to introduce economic incentives to improve water quality, therefore it is currently 

almost impossible to enforce achievement of water quality targets (Sharon Marks, pers. Comm. 20 April 2010). 

Local councils have policy targets to achieve for water quality but are not provided with the necessary resources 

to put measures in place to achieve them.  

A key point is that little concrete data are currently available linking quantitative flow data with environmental 

condition, therefore key targets for environmental protection are missing from policy. Currently in Queensland 

environmental flows are defined as “the overall patterns of flow that remain after a set of rules have been applied 

to meet the outcomes of a Water Resource Plan (WRP), rather than a specific amount of water that is reserved 

for a river” (Department of the Environment and Resource Management 2009). The catchment Water Resource 
Plans set out rules and strategies to achieve ecological and community outcomes, this does include monitoring of 

stream flows and environmental conditions. The Water Resource Plan for Moreton (Queensland Government 

2009), for example, identifies key ecological outcomes to be achieved by flow allocation, including provision of 

sufficient freshwater flows to Boondall wetlands to maintain their ecological functions, and minimising changes to 

the natural sediment, nutrient and fresh water flows in Moreton Bay and Pumicestone Channel. The 
Environmental Flow Assessment Program, introduced in 2009 by DERM, aims to confirm what the critical flow 

requirements are for maintenance of environmental assets and determine if these are currently being achieved, 
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as well as the risk to the assets under the current flow management strategies (Department of the Environment 

and Resource Management 2009).  

A broader management issue is the extreme complexity of the institutional context as it relates to water. Table 1 
and Figure 3 indicate only some of the institutions, policies and interrelationships involved – a complexity that has 

resulted from both the history of planning in the region as previously discussed, and the trigger of the millennium 

drought. This complexity has lead to the overlapping of mandates, conflict over funding allocations, and cases of 

wasting resources – there have historically been instances, for example, of multiple organisations carrying out 
water quality monitoring at the same sites (Lorraine Briggs6, pers. Comm. 28 April 2010). The Healthy Waterways 

Partnership is working actively to utilise this complexity beneficially in relation to water quality.  

A key issue for the Queensland economy and for water management is the current large budget deficit of $1.954 

billion. The 2009/2010 budget does include $1.122 billion for investment in water infrastructure (King 2009), but 
much of this is likely to again be supply-focused. Though in part the deficit can be attributed to the effects of the 

global financial crisis, there has been suggestion that ‘panic-spending’ on water supply infrastructure in response 

to an impending crisis (instead of steady investment over a longer period of time) also contributed to it (Calligeros 

and Kellett 2009). The deficit may impact on the likelihood of higher resource allocation to issues of water quality. 

The drive to obtain security of supply resulted in demand management measures and changes towards more 

sustainable use of water. This was concurrently driven by a growing public awareness of water shortages leading 

to user behavioural changes. These moves have mitigated somewhat against declining availability of water 

supply. 

The overlap of the social and cultural contexts with the biophysical system indicates the huge cultural significance 

of water to the region’s population – people require water for domestic use, inhabit environments that depend on 
water availability, and interact directly with watercourses for recreational purposes. The link between indigenous 

communities and land and water can be argued to be even more significant, and is often poorly understood by 

those outside of these communities. Aboriginal right to consultation (with pending claim), negotiation and 
compensation for activities on land (where a Native Title Claim has been approved) do not directly translate into 

shifts in land use practices throughout Australia. These rights recognize the connection that aboriginal 
communities have to the land, but they do not allow for freehold title or sovereignty. Therefore, diffuse pollution 

inputs are unlikely to be mitigated as a consequence of these rights, as the dominant principle is that of ‘co-

existence’, allowing for multiple land and water uses – including pre-existing ones (Lisa Lombardi7, pers. Comm., 

5 May 2010). 

These cultural and social factors also impact to some extent on the institutional context: 

·  A public desire to ‘drought-proof’ the region has supported the institutional focus on ensuring security of 
water supply – the media has had a significant role in propagating this paradigm, for example with the 

focus given to dam levels. 

·  Public opinion on issues such as recycled water has prevented implementation of technically feasible 
schemes (for example addition of purified recycled water to Wivenhoe dam to supplement water 

supplies). 

                                                           

6 Principle Natural Resource Officer, Strategic Planning, Planning and Assessment, SE Region, Department of Environment and Resource 
Management 
7 Practicing Native Title and environmental lawyer 
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·  Growing awareness of degradation of water quality and the impacts of this has resulted in increased 
pressure on government to implement restoration measures. 

·  Aboriginal relationships with the land do not directly translate into the Australian legal system. 
Stakeholder consultation of impacted aboriginal communities, which would be considered standard 

operating procedure in any project management cycle, became a requirement under the National Native 

Title Act (1993). This requirement is only legally mandated when a claim has been filed for a targeted 
area. The National Native Title Claim process however requires significant funding, burden of proof, and 

administrative capability to negotiate – much of which is not accessible to the aboriginal community. 

Furthermore, the rights only extend to that of consultation (where a claim has been filed) and negotiation 

and consultation (where a claim has been approved) for a proposed activity. Neither the recognition of 
sovereign land rights nor transfer of title is covered under the legislation. 

The combination of all the above factors has caused or exacerbated a range of environmental issues across SEQ, 
which are encompassed by the central issues of water availability and water quality identified within the 

framework. The degradation of water quality throughout SEQ is a consequence of both point and non-point 

source pollution. Point sources of pollution include planned discharges from industrial and wastewater treatment 
works and leaks, for example from farm septic systems. Sources and drivers of diffuse pollution are considered in 
detail later in the report (section 3.1); they include urban and non-urban sources and are often a consequence of 

land use. The key impacts of poor water quality across the region are: 

·  Sediment build-up in dams from pollution load from the upper catchments – shortens the life of the dam 
(Dan Garcia, pers. Comm., 23 March 2010). Quantitative data on the potential impact on SEQ dams was 

not available; 

·  Increased cost of water treatment The Lockyer Creek flows into the Brisbane River on average once 
every 5 years, after a period of intense rainfall – huge amounts of sediment are then introduced into the 

Brisbane River. Suspended solids, nitrogen and phosphorus levels are too high for the water to be treated 

effectively by Mount Crosby Water treatment plant, resulting in plant shut-down for 12 – 24 hours until 

water quality has returned to nearer ‘normal’ levels. Increased cost of treatment impacts users; 

·  High turbidity levels due to sediment pollution block light from one part of the food chain, impacting further 

up the chain – for example, seagrass meadows in Moreton Bay were smothered by sediment, with a 
knock-on impact to the dugong who feed off them; 

·  Increased nitrogen and phosphorus concentrations in dams and slower moving waters increase the risk of 
algal blooms. Abal et al (2005k) have shown that (where light is not limiting), nitrogen is the majority 

limiting nutrient to algal growth. Where blooms occur they may block light access and cause low dissolved 

oxygen levels as they die and decompose, impacting the ecosystem. Abal et al (2005m) cite the example 

in SEQ of Neara Creek where the catchment has been heavily impacted by grazing and land clearing. 
Gross primary productivity and respiration rates up to 250% and 150% of the ecosystem health guideline 
values were observed. 

·  High salinity levels in estuarine areas of the catchment due to tidal effects, and in parts of the larger rivers 
where ephemeral, relatively saline creeks flow. This affects water treatment costs and agricultural users 

who use water directly on crops and cattle; 

·  Consequent effects on livelihoods that depend on healthy ecosystems – for example, the fishing industry 

in Moreton Bay; recreational tourism at Wivenhoe Dam when affected by algal blooms; agriculture and 
food prices where crops are impacted by saline water, or cows suffer from mastitis through having drunk 

polluted water. 
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Significant changes have also occurred to the natural flow regimes in many of the major watercourses – both 

reduction in flows where increased abstraction has taken place, and modified flow regimes where infrastructure 
such as dams have been built. Changes to the flow patterns have also affected water quality (for example 
increased salinity where flows have been reduced), with consequent effects on flora and fauna. The loss of 

seasonal flooding due to dam construction has had particular impacts in certain areas. Whilst little concrete data 

currently exists on required environmental flows versus actual flows being achieved, there are numerous 
qualitative examples of the impact of changing flow regimes on ecosystem health in SEQ. Brizga (2007) cites the 

example of the Brisbane River downstream of Wivenhoe Dam where riffles have been converted to runs due to 
the predominance now of low flows over high – this has caused dense growth of aquatic macrophyte beds, which 

in turn has impacted further up the food chain. Flow regime changes have also impacted water quality – for 

example changes to sediment flushing patterns in estuarine areas of SEQ. 

The above environmental impacts have resulted in declining populations of native species, many of which are 
already threatened or vulnerable, due to loss or degradation of habitat from changes to water availability and/or 

quality – the dugong, grey nurse shark and swamp tea tree forest are key examples. 

Additional environmental impacts include the degradation of natural soil structures, caused by changing land uses 

and the widespread degradation of riparian vegetation zones, causing increased light access to the water and 

increased diffuse pollution. 

 

2.4 Conclusions  

 The systems analysis conceptual framework brings to the surface two principle water management issues for 
SEQ. These are the issue of management of diffuse pollution and linked to this, the institutional structure as it 

relates to water quality in the region. The impacts of diffuse pollution are wide-ranging – in the biophysical, social, 

political, cultural and economic realms, as has been explored. The cumulative impacts, combined with the 
region’s high population growth have meant the problem could rapidly be approaching a tipping point. Without 

rapid implementation of management solutions there is potential for irreversible degradation of the environment. 

The methods for quantifying this degradation are considered in section 3.3.1. 

Financial investment and policy has been biased in recent years towards achieving supply-side security for the 
region, due to a combination of context-specific drivers. Subsequent policy relating to water quality was 

developed, but crucially the enforcement measures and economic incentives that had emerged on the water 
supply side have been lacking. The lack of improvement in water quality has been the consequence of this. The 

institutional complexity presents an additional challenge to solving the issue. 

In order to try to homogenise the institutional framework and respond more efficiently to the problem of water 

quality the Healthy Waterways Partnership came into being - to create a multi-stakeholder platform engaging all 

the parties concerned with catchment health. The critique that follows considers the key leverage points for 

addressing the situation, what of these the Partnership is currently dealing with and the effectiveness with which 

they are doing so.  
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3 Diffuse pollution in South East Queensland and the role of 
the Healthy Waterways Partnership 

With the highest population growth projections in Australia, SEQ risks increased degradation of its waterways due 
to ongoing development to meet increasing demands for housing, recreational space, water supply, food and 

manufactured products. Environmental Values (EV) and Water Quality Objectives (WQO) were established by the 

then Environmental Protection Agency in the 2009 Environmental Protection (Water) Policy, which is a core 
component of the 1994 Environmental Protection Act. The purpose of the 1994 Environmental Protection Act is 
“to protect Queensland’s environment while allowing for development that improves the total quality of life, both 

now and in the future, in a way that maintains the ecological processes on which life depends (ecologically 

sustainable development).” Whilst the causes of diffuse pollution issues do not solely stem from population 

growth, this is an over-arching factor which exacerbates many of the observed problems. 

 

3.1 Diffuse pollution in SEQ 

 To analyse the effectiveness of the Healthy Waterways Partnership in its role of targeting diffuse pollution in the 
region, a more detailed understanding is required of what the relative contributions of different sources are to the 
overall issue across SEQ. To achieve this, the problem tree analysis carried out as part of the development of the 

situation analysis conceptual framework was further developed - Figure 7 shows the resulting schematic.  

Diffuse pollution sources fall into three geographical categories in SEQ: non-urban systems (including rural, 
agricultural, and forest); urban systems (including commercial, industry, suburban areas); and estuarine systems. 

Within these three systems, opportunities to address and mitigate pollutant flows exist primarily in the non-urban 

and urban systems – the estuarine systems suffer from the impact of dredging which is unlikely to cease. As an 
example, the Port of Brisbane’s activity is dependent on the continual removal of sand bars at the mouth of the 

Brisbane River – the port is a critical link in the region’s economy and pays a significant level of taxes - $91 million 

in 2009 (Port of Brisbane 2009). 

The major components of diffuse source pollution across SEQ are sediment, nitrogen and phosphorus. Although 

not covered here, it is recognised that pollutants such as oil and grease, heavy metals and other organics occur in 

smaller concentrations but can also carry significant impact. 

Where light is not limiting, nitrogen has been found to be the major limiting nutrient to algal growth in the 
freshwater, estuary and marine systems of SEQ. Nutrient bioassays were carried out in which nitrogen and/or 

phosphorus were added to samples from across the catchment. Of 32 streams tested, 70% showed increased 

growth of microalgae when only nitrogen was added, whilst samples with additions of nitrogen and phosphorus 
showed largest growth (Abal et al, 2005k). Excess phosphorus is thought however to increase the occurrence of 

cyanobacterial blooms (as this variety of algae can carry out nitrogen fixation) – therefore phosphorus cannot be 

ignored in diffuse pollution management strategies (Ibid). 

Nitrogen is transported in water both in dissolved compound form and attached to sediment particles. Likewise, 
phosphorus occurs in dissolved form and as bound to sediment particles. Therefore sources of sediment pollution 

are usually also sources of nitrogen and phosphorus, which will dissociate from the sediment particles under the 

right conditions. Nitrogen can be present in water courses in various different forms (for example, ammonia, 

nitrates, nitrites) and therefore its presence is dominated by biological processes (nitrogen fixation and 
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denitrification being two of the most important). Presence of dissolved phosphorus is dependent on the rate of flux 

of P from sediments, with higher fluxes occurring when oxygen concentrations are low. The concentration of N 
and P found in bottom sediments of watercourses has been found to be between 10 to 100 times higher than the 
dissolved levels in the main water body (Olley et al 2006) – therefore sediment loads are an important 

consideration when considering N and P. 

When considering the impact of nitrogen pollution on waterway health it is not sufficient to consider only the 

current concentration of nitrogen compounds in the water – rate of nutrient supply is more significant, as is 
defining what processes in the nitrogen cycle are taking place in a particular water course. The impact of 
phosphorus pollution will be dependent on dissolved oxygen level, which is determined to an extent by the overall 

health of the aquatic ecosystem. There are several measures of the level of nitrogen present in a water body, 

these include TKN, ammonia, nitrate and nitrite concentrations. The quantity of phosphorus present is measured 

as total phosphorus or soluble reactive phosphorus (the soluble, inorganic fraction which is taken up directly by 
plants). 

As well as acting as a major carrier for nitrogen and phosphorus, sediment is itself a pollutant as it blocks light 
access to water bodies. Indicators for sediment pollution in water bodies include turbidity and total suspended 

solids concentration. Sediment is also a problem in SEQ where it accumulates – for example, behind dam walls 
(shortening the lifetime of the dam) or at the mouth of the Brisbane River (thus requiring dredging to allow 

shipping access (Odgers 2010)). Infilling of river beds via sediment deposition can also significantly change the 

diversity of habitat on the riverbed (Abal et al 2005l).  

Sediment, N and P pollution throughout SEQ originates from a variety of sources which stem from a combination 
of human actions and natural conditions. Management approaches to pollutant reduction must be aligned to the 

relative contributions from each land use type – focusing human and financial resources on the most significant 

sources in order to achieve the greatest reduction.  

Sediment 

Figure 6 indicates the proportional contribution of each type of land use in the catchment to the total mass of 

sediment reaching Moreton Bay. Total sediment load reaching the bay is estimated as 280,000 tonnes/year (Olley 

et al 2006). 

 

Figure 6: Proportion of total mass of sediment load  reaching Moreton Bay originating from each type of  

land use (Abal et al 2005e) 
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The non-urban system is characterized by naturally erosive soils, and contributes the majority of sediment (79% 

of total load) into the catchment when compared with land-based sediment contributions from other areas in the 
catchment (Abal et al 2005e). Cropping land suffers from the highest rate of erosion, however grazing contributes 
the greatest mass of sediment loading because it occupies most land in the upper catchment areas. Gullies and 

streambank erosion are thought to be the principal mechanisms by which sediment enters the Brisbane and 

Logan Rivers – approximately 75% of sediment is estimated to have been transferred in this way (the remaining 
25% from cultivated surface soils) - presenting one of the greatest opportunities for source control (Olley et al 

2006). In the urban system particularly high sediment loads result from construction and landscaping site run-off. 

Nitrogen 

Urban contribution to diffuse nitrogen pollution was around 25% of total diffuse load in 2004 (SEQ Healthy 

Waterways Partnership, 2007). Nitrogen in dissolved form results from stormwater run-off and industrial 
washdown – nitrogen is present in faecal and organic matter carried in the water. The non-urban system 

contributes dissolved nitrogen via cattle defecating directly into watercourses, and run-off which carries faeces 

and fertiliser compounds into the water (Odgers 2010). 

Phosphorus 

Urban contribution to diffuse phosphorus pollution was approximately 30% of the total diffuse load in 2004 (SEQ 

Healthy Waterways Partnership, 2007). The majority of diffuse-source dissolved P originates from fertilisers 
applied to agricultural land. It is worth noting that overall, 50% of the phosphorus in waterways originates from 

point sources, against approximately 20% for nitrogen. Therefore in terms of prioritising diffuse pollutant control 
there is an argument for a focus on diffuse N (supported by the evidence that N has been found to most limiting in 

the growth of algal blooms (Abal et al 2005k)). 
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Figure 7 – Schematic of causes and relative contrib utions to diffuse pollution in SEQ 
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The diffuse pollution schematic (Figure 7) demonstrates that a number of leverage points exist 

within the urban and non-urban systems to reduce diffuse pollutant inputs. These include: 

·  Restoration of vegetation cover to slow run-off from hillslopes and gullies; 

·  Restoration of riparian zones; 

·  Changes to crop types grown or agricultural practices (for example, broad acre versus 
intensive agriculture, reduction in quantities of fertilisers and pesticides applied to land); 

·  Prevention of livestock access to watercourses or fragile riparian zones (e.g. gullies prone 
to erosion); 

·  Better management of wastewater from peri-urban and rural recreational development 
(improvements or alternatives to septic systems); 

·  Reduction of urban stormwater run-off rates (via reduction of impermeable land area); 

·  Reduction of pollutant loadings in urban run-off (educational measures to reduce original 
source inputs and treatment measures to reduce loadings reaching watercourses); 

·  Reduction in aerial pollution; 

·  Recognition of effects of sand bar removal on estuarine – loss of sediment filtration and 
tidal effects – and consequent need for even better pollutant control further up the 

catchment. 

 

3.2 The Healthy Waterways Partnership 

The Healthy Waterways Vision states that: “By 2020, our waterways and catchments will be 

healthy ecosystems supporting the livelihoods and lifestyles of people in South East Queensland, 

and will be managed through collaboration between community, government and industry.” 
(Healthy Waterways Partnership, 2010) Traditional Owners are also included among the 

implementation groups of the Partnership, though this is not explicitly stated in the vision. 

The Healthy Waterways Partnership brings together stakeholders from various sectors to work on 

improving catchment management and waterway health. The partnership includes state agencies, 

national agencies, state corporations, local governments, representatives from various industry 

sectors, scientific and university research centres, as well as civil society organizations from 
communities, catchments and recreational groups. The work of the Partnership is coordinated by 

the Healthy Waterways Partnership Office, which delivers five programs, contributing to the 

implementation of the 12 Action Plans defined by the Strategy for the period 2007-2012. The 

Strategy is aligned with other relevant plans and policies and it has a central role in the planning 
and implementation of the SEQ Regional Plan and the SEQ NRM Plan (Healthy Waterways 

Partnership 2010). Figure 3 indicates how the Partnership and Strategy fit into the wider 

governance framework in SEQ, and area-specific plans that have come out of the Strategy. The 

main Action Plans addressing the issue of non-point pollutant loading are the following: 
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·  Coastal Algal Blooms Action Plan : This plan sets the plan of actions to be undertaken to 
reduce the presence of coastal algal blooms and their impacts on SEQ estuarine and 

marine waterways by 2026, in line with other action plans of the Strategy towards the 

management of nitrate, phosphate and sediment loading. Nitrates and phosphates lead to 

algal growth, which can have devastating impacts on aquatic ecosystems. Maritime Safety 

Queensland, attached to the state Department of Transport and Main Roads, is one of the 
partners of Healthy Waterways. Its main focus is on general sea security but it also has a 

role in protecting the State’s waterways and is thus linked to the Costal Bloom Action Plan. 

 

·  Non-Urban Diffuse Source Pollution Management Action Plan : The objective of this plan 
is to improve in-stream ecosystem health in specific catchments and reduce by a half non-

urban pollution loading in receiving water by 2026, through the adoption of best practices 

in agriculture and effective land restoration programs. 
 

·  Protection and Conservation Action Plan: The purpose of this plan is to ensure the 

protection of areas significant to the health of waterways and related ecological values. 
The purpose of this plan falls directly under the remit of the Vegetation Management Act 

1999; there is also extensive other legislation connected to the protection of areas 

surrounding catchments.  

 

·  Water Sensitive Urban Design Action Plan: The plan aims at minimizing the impact of 

urban land use on waterways, by complying with regional standards for WSUD by 2026.  

WSUD is also contained in the Regional Plan and related legislation, as well as in the SEQ 
NRM, and sets identical targets as the National NRM Framework for National Resource 

Management Standards and Targets (NRMMC 2002). 

The annual organisational budget is approximately $6 million, and the office comprises of a staff of 

14 professionals. The Partnership received a total of $5.7 million for the period 2008-2009 with the 

main contributors to the funding being DERM and the local governments. Figure 8 shows the 

breakdown of the different sources of funding. The Partnership also received a significant 
contribution directed to the Ecosystem Health Monitoring Program (EHMP) in this period. Project 

specific funding has become more prevalent in recent years (Sharon Marks 2010 pers. Comm., 20 

April 2010). 

 

Figure 8: Partnership Funding 2008-2009 (Healthy Wa terways Partnership 2009)  
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The Partnership is a voluntary arrangement with diverse activities in planning, on-the-ground and 

awareness-raising, aimed at improving waterways health. It is not equipped with enforcement 

mechanisms. This function is mainly undertaken by local governments. Within the institutional 
framework, the Strategy had an important role in the revision of the major planning policies on 

water management at the regional level focusing on the integration of water quality values. 

 

3.3 Management of diffuse pollution - Healthy Water ways Programs  

An understanding of specific programs run by the Partnerships allows an analysis of the 

effectiveness of the organisation’s activities to be made at a fairly detailed level, before its 

effectiveness in the broader context is considered. The following section gives a brief critique of 

the Partnership’s Ecosystem Health Monitoring, Healthy Country and Water by Design programs in 

relation to their stated aims and with regard to the points of leverage identified in Figure 7 for 

reducing diffuse pollution. 

 

3.3.1 Ecosystem Health Monitoring Program 

The Ecosystem Health Monitoring Program (EHMP), consolidates data from 135 sites in 
freshwater ecosystems, and 254 sites in the estuarine and marine ecosystems to develop a report 

card grade for 19 freshwater catchment areas, 18 marine and estuarine catchment areas and 9 

Moreton Bay zones (Healthy Waterways 2009). EHMP engages an EHMP Scientific Expert Panel 

and an EHMP Steering Committee in order to ensure the validity and accuracy of the data and to 

generate corresponding report card grades (Healthy Waterways 2008). Data are collected by 
multiple stakeholders following strict quality control protocols. Report cards consolidate the data 

into letter grades, and since 1999 these results have been made publicly available via the Healthy 

Waterways website (SEQ Healthy Waterways Partnership 2010a).  

The Partnership has effectively engaged the media in each release of the annual Report cards, 

sharing information in a comprehensible and useful format to decision-makers and members of the 

public. The Report cards have had social and political impacts: policies now incorporate the EHMP 
as a methodology and benchmark for ecosystem effectiveness, and community groups regularly 

use the report card to educate the public on local catchment issues. Report card grades, however, 

have not been improving – it can be argued that although they work to identify top ‘hot spots’ in 

terms of degrading water quality, they do not have a direct causal relationship to improving water 
quality. The report cards do have economic effects – identifying polluted zones has resulted in 

funds being targeted at the Strategy’s Issue-Based Action Plans. 

The Report Cards are exemplary in displaying reliable, accurate waterway health data. Having 10 

years worth of reliable data also allows for practitioners and researchers to identify trends. Other 

Water Quality Report Cards, such as the Chesapeake Bay Ecocheck (National Oceanic and 

Atmospheric Administration et al 2010) and Monterey Bay Sanctuary Integrated Monitoring 

Network (National Oceanic and Atmospheric Administration 2010) do not have the same data 

duration, ease of use and comprehension, or interactive technology.  
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The EHMP has had a number of intended positive outcomes in addition to unintended ones. 

Positive intended outcomes are seen definitively with the incorporation of the data into regional 

planning efforts. Unintended consequences – both positive and negative – are less quantifiable. 
Additionally, in 2007, the SEQ Regional Coordination Group identified that water quality monitoring 

throughout the region was characterised by the uncoordinated activities of various organisations – 

and the Partnership’s role in implementing EHMP has allowed for a more streamlined and 

integrated approach to data collection in the region (Sheldon et al 2008).  

One of the key positive unintended outcomes of the EHMP was the building of momentum leading 

to the establishment of the Partnership. The EHMP began in 1999, and the Partnership was not 
established until July 2001 – possibly to work to further ensure integration and sharing of data 

throughout the region with the EHMP. Unintended consequences may be that the Partnership is 

distressing certain municipal governments who do not want to see a declining trend in the Report 

card grades assigned to local catchments. Falling grades may potentially lead to one of two 
outcomes: either less political will to participate financially (short term), or alternatively greater 

political will to solve the issue of declining catchment health. Each sub-catchment has its own 

specific conditions (economic, socio-political, biophysical, demographic and historical); responses 

and reactions will differ with context.  

The EHMP stated objectives are two-fold. The primary objective is “to provide a succinct 

‘snapshot’ of ecosystem health”, and the secondary outcome is to “raise awareness of the issues 

affecting waterways and to identify the necessary actions to improve ecosystem health” (Health 
Waterways Partnership 2009). Both objectives have been successfully achieved, and the 

continued commitment of the Partnership to continue the EHMP will build upon the success with 

report cards in the years to come.  

 

3.3.2 Healthy Country 

The Healthy Country project started in January 2008, and is a partnership between Healthy 
Waterways, the Queensland Government, SEQ Catchments and the SEQ Traditional Owners 

Alliance. It specifically targets the issue of rural sediment loading in the key catchments of the 

Logan and Bremer Rivers and the Lockyer Creek. A government investment of $20 million was 
secured by DERM for the restoration of waterways - $8 million of which is currently allocated to the 

Healthy Country Program.  

From the information published on the achievements of the program in 2009, little evidence exists 

of tangible outcomes achieved so far in terms of reducing sediment loading rates into waterways. 

This outcome is confirmed by the trend of results presented in the EHMP report cards. The 

achievements of the Program related more to communication activities, developing assessment 
tools, as well as sediment budget testing and design of management plans (SEQ Healthy 

Waterways Partnership 2010b). This is consistent with the adaptive management approach of the 

program. However, as a subsequent step to “demonstrate that measurable reductions in 

sediments and nutrients reaching waterways can be achieved” collaboratively (SEQ Catchments, 
2008), tangible targets should be set for the ‘on the ground’ activities. Considerable work has 

however been carried out on the research side of the project, in terms of identifying the key 
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sources of sediment pollution (Olley et al 2009, Abal et al 2005) – the result being that any 

management measures can now be targeted in the most cost-effective way.  

As of April 2010, various projects had been initiated with a focus on sediment reduction – these 

include groundcover management, restricting stock from accessing vulnerable areas, surface 

drainage works and riparian vegetation restoration.  

An important outcome of the Project has been the development by the Department of Environment 
and Resource Management of a water quality metric for SEQ (Strategic Economics, Natural 

Resources and Environment 2010). This is a key move towards being able to use market-based 

instruments to reduce diffuse pollution, as it enables a property-scale evaluation of the contribution 

of sediment to waterways, thus enabling a quantitative definition of the environmental outcomes 
sought. The metric was only recently produced therefore its impact at creating economic incentives 

cannot yet be gauged. 

Successful stakeholder engagement – particularly of agricultural land owners – will clearly be 

intrinsic to the success of the project. Much of the land surrounding the region’s major dams is 

owned by organisations such as SeqWater, however the land is leased long-term to farmers who 

are therefore under no obligation to implement sustainable land use practices that control erosion 

(Dan Garcia8, pers. Comm., 23 March 2010). Their participation in programs such as Healthy 
Country is therefore by free choice and thus measures to successfully engage with them should be 

a major emphasis of the project. It is difficult at this stage of the project to evaluate if this is actually 

occurring. As the project evolves this may result as a potential inhibitor to its widespread take-up. 

 

3.3.3 Water by Design 

Water Sensitive Urban Design – the design and planning of urban settings in order to manage 
water in a way that builds and maintains healthy ecosystems – is a critical component of the 

Strategy. The Partnership is building capacity for widespread execution of WSUD across the 

region through its ‘Water by Design’ program.  

WSUD aims to integrate, at a development scale, the management of the various types of ‘urban 
water’, i.e. potable water, stormwater and wastewater, with a focus on using the natural features 

already present in a specific context rather than a ‘one size fits all’ approach (Healthy Waterways 

Partnership 2006). Approaches include: 

·  Use of rainwater tanks to reduce stormwater run-off (and by implication reduce peak flows 
in waterways and thus erosion); 

·  Use of natural drainage paths to disturb as little as possible the hydrology of the 
catchment; 

·  Greywater recycling schemes to reduce demand for supplied water; 

·  Use of swales and vegetated areas to reduce impermeable surface run-off and to allow 
sediment and other gross pollutants to settle out before reaching waterways; 
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·  Use of bio-retention ponds for filtration of water and removal of some of the nutrient load 
through settlement and biological uptake. 

WSUD is thus a proven and effective strategy for targeting urban-source diffuse pollution – run-off 
is reduced and the majority of gross pollutants can be filtered out before water enters the waterway 

systems.  

The Water by Design program aims to: 

·  Take a ‘whole of urban water cycle’ approach – significantly not considering stormwater in 

isolation. 

·  Target its efforts at currently unsupported aspects of sustainable urban water 

management (recognising that across SEQ other organisations have carried out significant 
work in areas such as decentralised wastewater treatment and reuse, rainwater tank 

installation and demand management programs). 

·  Build capacity to achieve sustainable urban water management across the region – it is 
recognised that this consists of more than simply sharing knowledge and training people 

but must also involve the introduction of regulation and high level policy incentives in order 

to achieve widespread take-up.  

·  Be involved at all stages of the urban infrastructure lifecycle – not only being present in the 
policy stages, but ensuring policy translates correctly to design, construction, and ongoing 

maintenance and evaluation. 

Outputs of the Water by Design program are evident in terms of the resources it produces and 
projects into which it has directly inputted. Resources include factsheets, guidelines (concept 

design of WSUD, stormwater modelling, technical design), discussion papers, standard drawings 

and training courses. The program has succeeded in building human capacity by making 
information accessible for users with a range of experience of WSUD, by producing resources at 

different levels of detail. The effectiveness of the program has also been demonstrated in one of 

the projects that has come directly out of it – the Bridgewater Creek Wetland Construction in 

Brisbane. In terms of biophysical impact the wetland provides extremely effective primary 

treatment of stormwater run-off, significantly improving the quality of water that enters the Brisbane 
river from this urban area (Fiona Chandler9, pers. Comm., 13 April 2010). The overall success of 

the project has been and will continue to be determined by the other ‘non-engineering’ factors in 

play – local community engagement was used to great effect on this project to determine what 

public perceptions were of the scheme (concerns about flooding, disease from standing water, 
safety for children, safety after dark) and how they could be mitigated against. One point of note 

however is that this project only considered management of stormwater run-off, there was no 

opportunity to consider integration with other aspects of the urban water cycle. It is hard to gauge 

how effectively the Program is managing to do this in general, as not all projects it has had input 

into are publicly listed. Many of the best management practices listed in the published Concept 
Design guidelines relate primarily to stormwater management (Eadie et al 2009) but - as the 
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organisation states - significant work has been done by other organisations in other areas of urban 

water management and repetition is not to be desired.  

The Program aims to ‘connect people to water’ (Eadie et al 2009) – this was evident in the project 

example, but does not appear to be particularly focused on in the resources available from the 
program website, which lean towards the technical aspects. In connection to this, the published 

resources make little mention of consideration of specifically indigenous cultural values in the 

design of WSUD features – this could potentially be a significant factor (for example the Kurilpa 

Bridge in Brisbane CBD is clearly in an urban setting but is actually a site of great cultural 

significance – this has been taken into account in its construction). A question remains over the 
economic viability of projects on the scale of Bridgewater Creek – this was a $3 million project, 

heavily government subsidised – is this level of cost reasonable on a wider scale, particularly given 

the current state budget deficit? 

The design and aims of the Program are excellent in that they recognise that action is needed at 

all the stages of the capacity building and infrastructure planning process, and that input at the 

regulation and incentives level is critical to widespread take-up of the WSUD approach. The 
Program does show evidence of beginning to target this level of management – for example its 

Draft Business Case document for the cost benefits of implementing WSUD (Healthy Waterways 

Partnership 2009). This approach is likely to carry significantly more weight than a purely 

‘environmental’ argument, particularly in the current economic climate. The guidelines developed 

are in a planned sequence which deals with the whole lifecycle of a WSUD project, including asset 
handover and maintenance – two aspects which are often neglected by organisations producing 

these types of guidelines (Eadie et al 2009). The funding structure of the program also carries 

advantages – it is primarily funded by government, which improves the chances of eventually 

putting a regulatory framework in place for WSUD, but also includes user pays contributions – 
increasing ownership of projects and potentially encouraging efficiency in their design and 

management. Another positive aspect of the integrated approach of the Program’s design is its 

stated aim of working with expertise that already exists (for example in recycled water schemes), 

rather than replicating this knowledge (Healthy Waterways Partnership 2006). As an overall 

comment on the program however, it could be argued that significant knowledge and resources for 
WSUD actually already exists in other Australian states (Water Sensitive Urban Design 2005) – 

whilst context specificity is important (for example, due to impact of climate), it could be argued 

that existing resources could have been drawn from, rather than developing an entirely new set of 

literature. 

One of the unforseen outcomes of the implementation of WSUD features such as Bridgewater 

Creek Wetland has been the rise in property prices in the area due to enhanced ‘amenity value’. 
This is now recognised as one of the significant cost benefits of implementing WSUD, but can 

actually impact communities socially in a negative fashion – there is some evidence that long term 

residents in these areas may actually have been forced to move out because of redevelopment 

and rising rental prices in an area that was previously primarily social housing (Fiona Chandler, 
pers. Comm., 13 April 2010). Maintenance costs of large wetland features are still somewhat 

unpredictable – in the case of Bridgewater Creek a high rainfall event actually washed out large 

portions of the wetland structure, which will be costly to replace. The social aspects of wetland 
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features are also somewhat unknown until post-construction and may be positive (encourage 

community outdoor use for recreation) or negative (provide a venue for anti-social behaviour).  

The Program was established in 2005 and many of its aims deal with a long term process, e.g. 

achieving institutional change, therefore it is difficult at this stage to comment on how far the 
outcomes are achieving the intended aims. On this tracking aspect, a positive feature of the Water 

by Design website is that registration is required in order to download guidelines – this means that 

the Partnership can both track how the guidelines are being used and also ensure that the most up 

to date best practice is circulated. It is difficult to gauge the success of the program from outside 

viewpoints because there is a limited amount of information available on where the guidelines are 
being used – however industrial partners (for example Arup) are referring to the guidelines in bid 

preparation, which indicates a good level of confidence in their technical robustness. $1.8 million 

was invested in the Water by Design program between July 2008 and December 2009 (Healthy 

Waterways Partnership 2009b) – a reflection of government support for the program. The program 
is achieving its aim of integration in high level policy – e.g. the SEQ Regional Plan, SEQ NRM and 

the National NRM Framework for National Resource Management Standards and Targets 

(NRMMC 2002) – however, in common with water quality targets in general across SEQ there is a 

lack of any economic incentives or punitive enforcement measures relating to implementation of 

WSUD. 

Table 2 details Water Quality Objectives for lowland freshwater ecosystems, comprising lowland 

streams, wallum/tannin- stained streams and coastal streams, which are indicative of waters that 

would be on the receiving end of a WSUD installation or development site. 

Table 2: Regional Water Quality Targets for freshwa ter ecosystems (Environmental 

Protection Agency  2007)  

For waters outside the 
Brisbane City Council Local 

Authority area:  

For waters within the Brisbane City Council Local A uthority area:  

 

- Turbidity: <50 NTU  

- Suspended solids: <6 mg/L  

- Chlorophyll a: <5 � g/L  

- Total nitrogen: <500 � g/L  

- Oxidised N: <60 � g/L  

- Ammonia N: <20 � g/L  

- Organic N: <420 � g/L  

Physico-chemical:  

 pH -6.5 to 8.5  

- Dissolved oxygen (1) - 80 to 

105 percent saturation  

- Organic matter - NR   

- Total phosphorus (1) - 70 

� g/L   

- Total nitrogen (1) - 650 � g/L   

- Chlorophyll-a (1) - 8 � g/L   

- Turbidity (1) - 20 NTU  

Toxicants in Water: 

- Total aluminium (3) - 5 � g/L  if pH 

<6.5 or 100 � g/L  if pH >6.5   

- Total iron (4) - 300 to 1,000 � g/L  

(depending upon Fe(II) concentration*)  

- Total arsenic (3) - 50 � g/L   

- Total cadmium (3) - 0.2 to 2 � g/L  

(depending upon hardness*)  

- Total chromium (3) - 10 � g/L  (if it is 

all chromium (VI)*)  

- Total copper (3) - 2 to 5 � g/L  
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- Secchi depth (1) - >0.2 m  

- Suspended solids:    

• 15 mg/L for combined wet 
and dry periods (1)  

• 90%ile <100 mg/L for wet 
weather periods (2)  

  

 

(depending upon hardness*)  

- Total nickel (3) - 15 to 150 � g/L  

(depending upon hardness*)  

- Total lead (3) - 1 to 5 � g/L  

(depending upon hardness*)  

- Total zinc (3) - 5 to 50 � g/L  

(depending upon hardness*)  

- TPH (5,6) - NR  

- Oils and grease  (3) - no visible films 

or odour  

- PAH (3) <3 � g/L   

- Total chlorine (6)  - 0.03 mg/L  

Successful stakeholder engagement has been evident both at the project scale and at the wider 
Program level. Partnership exists with a range of organisations including city councils, state 

departments and specialist organisations such as the Urban Development Institute of Australia. An 

SEQ Regional WSUD Working group was formed during the development of the WSUD action 

plan engaging experts from across the region – therefore at a funding, technical and institutional 

level there is good program engagement with relevant stakeholders. At a more practical and social 
level the published resources lack detail on what is being done to engage with communities who 

reside in the implementation areas, or detail on the importance of engaging closely with 

contractors who will probably have very little experience of building WSUD features, however there 

is evidence to suggest this has happened at a project level (Fiona Chandler, pers. Comm., 13 April 
2010) in terms of dealing with community concerns (e.g. community consultation on the impacts of 

installing lighting through the Bridgewater Creek wetland feature). 

One of the principle enabling factors for the Program’s success has been the availability of 

funding, until now, from various levels of government. The Partnership budget for the coming year 

has not yet been released – one of the points of note will be if funding continues for projects such 

as these, that may be regarded in higher levels of government as ‘non-essential’ (because they do 
not relate directly to security of water supply). Access to expertise has also been a major reason 

behind the effective work carried out by the Program. The longer term success of the Program 

may depend on factors such as land availability for WSUD in a context of high population growth 

and the impact of the overall institutional context of SEQ – there is not yet a precedent for stringent 

regulatory enforcement of environmental water quality. 
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3.4 Healthy Waterways: impact and opportunities 

A significant number of the key water management issues identified in the situational analysis 

relate directly to the structure of governance relating to water quality. The exercise of mapping the 

tangled web of contextual factors that contributed to the systems analysis conceptual framework 
led to a more detailed discussion on these governance issues. A second conceptual framework 

thus stemmed from the identification of the unintended consequences arising from the focus that 

the institutional framework currently has on achieving water security (reference arrow number 14 

on Figure 5). This critique focuses on the Healthy Waterways Partnership as an entity placed to 

potentially deal with some of those issues. This ‘governance’ conceptual framework is shown in 

Figure 9. 

 

Figure 9: Governance conceptual framework 

After identifying the various factors that would specifically lead to the effective mitigation of diffuse 

pollutant loading in the SEQ catchments, it became apparent that these factors have an 

implementation sequence – whereby each next step’s success is contingent on the prior step’s 

effectiveness. The progression of steps leads to a spiral, heading towards the goal of achieving 

quantitatively and qualitatively measurable healthy catchments and waterways. Along the spiral, a 
number of threats or considerations identified through the analysis could be identified. Each of 

these could be used as a method to supplement or support the efforts; alternatively each of these 

considerations could de-rail the efforts.  

The factors outlined along the spiral parallel the issues identified as components of the critique.  
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The Water Governance Conceptual Framework 

Over the past 10 years, political, economic and social systems have identified regional water 

security as a primary issue in SEQ. The unintended consequence of the development of policies, 

programs and infrastructure to address water supply is a lack of clarity relating to the governance 

of water quality. In 2006-2007, DERM convened a stakeholder group – the SEQ Regional 
Coordination Group (SEQRCG) – to examine plans, organisations and policies linked to and 

addressing land use, water quality and biodiversity. Through this effort, the complexity of this realm 

was detailed and deconstructed into an extensive spreadsheet known by the SEQRCG as ‘the 

tablecloth’. In addition, a number of gaps were identified. The SEQRCG conducted an analysis 
looking specifically at what activities were being implemented regionally, and what legislation 

existed to support efforts. The principal gap identified was the lack of activities in place to restore 

SEQ waterways. (Lorraine Briggs, pers. Comm. 28 April 2010). 

Institutional and Organisational Complexity 

The analysis of the SEQRCG demonstrated the institutional, legal, political and organisational 

complexity surrounding water management in the region. The water reform process saw 

tremendous alignment of these components in the realm of water supply. The Partnership has 

performed a critical role in identifying and engaging stakeholders to address these complexities in 
the water quality realm. Prior to the establishment of the Partnership, no coordinating body existed 

to address water quality concerns from a holistic, water governance approach. Disparate efforts 

addressed specific constituents of concern in the region, but no unified voice, articulating a vision, 

strategy and set of action plans was in place prior to the establishment of the Partnership. 

Communicating a Catchment Message – Translating Com plex Data into Report Cards, 

Developing Strategies 

Since 1999, the Partnership has generated annual report cards to communicate the health of 

regional waterways to the public and to decision-makers. The annual report cards are perceived as 
incredibly valuable by multiple stakeholders. The Partnership has managed to achieve the 

communication of technical and complex features of water science in an accessible way to the 

general public (Lorraine Briggs, pers. comm. 28 April 2010, Sharon Marks10 pers. Comm. 20 April 

2010, and Jennifer Singfield11, pers. Comm. 15 April 2010). This has been verified by government 

agencies, research institutions, catchment organisations and by community groups. 

In order to develop a letter grade for each of the region’s subcatchment areas, the Partnership 
engages an expert scientific panel to assess the health of the waterways. Sixteen water quality 

parameters are weighted for each waterway – given a grade between 0 and 1. These sixteen 

constituents are then averaged, providing a numeric that becomes translated into a grade (A 

through F), and assigned to the specific waterbody. The grades are a communication tool for 
tracking ecosystem health and the effectiveness of on-the-ground implementation efforts to 

improve water quality. The process has scientific rigor, and operates independent of political or 
                                                           
10 Community Education Officer, SEQ Healthy Waterways Partnership 
11 Executive Director Moreton Bay Coastcare 
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financial influence. Furthermore, the Partnership has developed an on-line interactive tool (South 

East Queensland Health-e-Waterways, n.d) to support decision-making and increased community 

awareness. This state-of-the-art system allows a user to drill down to neighbourhood-level data, 

bringing the complexities of catchment health to a manageable scale. 

The Partnership exemplifies good water governance through its coordination activities. It has 

successfully engaged a vast contingent of over 100 stakeholders in the effort to develop a 

consensus on priorities and programs. Addressing complex, systemic challenges requires the 

coordinated effort of all stakeholders – the Partnership has identified and engaged the key 

stakeholders in order to move towards a systemic solution to the problem of water quality 
impairment. ‘Engagement’ is qualified by active participation in the development of the Strategy 

and is therefore a meaningful concept in this instance.  

Engagement with Target Stakeholders 

The development of the Healthy Waterways Strategy has been backed by expert independent 

scientific research, with twelve advisory panels responsible for the validity and accuracy of 

scientific output, including the Non Urban Diffuse Loads Scientific Working group (Healthy 

Waterways Partnership 2008). Through the development of the Strategy, non-urban land uses – 

particularly agricultural practices – have been identified as the principal sources of pollutant 
loading into catchments. The Partnership has identified four agricultural groups as industry 

partners: the Queensland Dairy Farmers Organisation, Growcom, CANEGROWERS, and the 

Queensland Farmers Federation. Any lack of engagement of these industry groups will inhibit 

moving towards solutions for addressing diffuse pollution in the catchments.  

Given the value that agricultural stakeholders present in being able to implement solutions to 

address pollutant sources, they should be engaged at a very high level in implementation efforts. 
However, whether or not this is happening is unclear. Although the commitment to achieving the 

Healthy Waterways Strategy is implicit in the fact that the agricultural community does hold 

representation as stakeholders, their inclusion throughout the complete process needs to be 

explicit and intensive. If these industry groups do not perform in a leadership capacity at the 
Partnership fora, project development, implementation, and long-term maintenance of systems, 

the entire vision will be put into jeopardy. 

Political Will 

Political will is an essential enabling element of water governance. Policy changes need to be 

linked from the highest level of decision-making through to the grassroots level. Stakeholder 

consensus around specific strategies and measures then needs to be supported by the highest 

political level and implemented into the legal, economic, and social frameworks to secure 

effectiveness.  

Using the annual report cards to support the Strategy, the Partnership has set an agenda for 
catchment health improvement. Efforts have captured the attention of all sectors of society – 

mobilising a push towards achieving the shared vision. The Bremer River Forum, held in Ipswich 

on 15 April 2010, is an example of the Partnership securing commitment to improve catchment 

health through engaging political leaders and local stakeholders. 180 participants from all sectors 

attended and participated, and discussions centred around a 10-point action plan for addressing 
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the health of the Bremer River. Securing commitment from the highest level is an essential 

component of effective water governance – and the Partnership has demonstrated its dedication 

and effectiveness when engaging at this level. 

The extensive production of tools for communication, education and evaluation, have contributed 
significantly to building awareness among the partners of the program. The scale of the program, 

in terms of funding, also attests to the commitment of public and private stakeholders. The 

effectiveness of the program was demonstrated in the period 2004-2005, when several local 

governments developed planning provisions for stormwater management and commenced 

regulatory control, targeting sediment and erosion issues. The high level of attendance at the 
events organized by the Partnership, as well as the feedback given by Partnership website users 

(SEQ Healthy Waterways Partnership 2008), further confirm the interest of the public and the 

effectiveness of the program in contributing to cultural and historical knowledge about water quality 

issues.  

Mobilisation of Resources 

Along the continuum of effective water governance, the mobilisation of human and capital 

resources presents the next challenge for implementing projects and programs to secure on-the-

ground change and improvement. All efforts require more than just lip service; financial 
commitments are essential for planning, implementing and evaluating on-the-ground activities. 

Organisational capacity and technical expertise are also required for any project or program’s 

functioning. 

The Partnership has secured funds for carrying out action plans identified in its Healthy Waterways 

Strategy. 2009 Budget reports show $1.3 million expended on the Water Sensitive Urban Design 

Projects, and $1.6 million expended on the Ecosystem Health Monitoring and Event Program. 
Resource allocation needs to be made in proportion to the relative contribution each source makes 

to the diffuse pollution problem. Effectively addressing the issue is likely to require higher 

allocation of funding towards non-urban sources.  

Enforcing Mandates to Achieve Water Quality Objecti ves and Environmental Values 

The strategy articulated by the Healthy Waterways Strategy parallels the legislative framework for 

surface water quality protection and pollution reduction throughout the region. Policies setting 

water quality goals are put forth, without specific compliance consequences or enforcement 
measures. Surface water quality regulations are much more recent in Australia when compared 

with the United States (1972) or many of the European Union countries.  

When targets are not met for diffuse, non-point source pollutant loads, what mechanisms exist to 

penalise municipalities and mandate restoration plans? The 2009 Environmental Protection 

(Water) Policy (whose purpose is to achieve for Queensland the objectives of the Environmental 

Protection Act (1994)) states, in relation to environmental water quality monitoring, that “If the 
results of monitoring show the water quality objectives for the water have not been met, the chief 

executive may investigate the reasons why the water fails to meet the water quality objectives” 

(Queensland Government 2009). This does not, on the surface, imply a great incentive for councils 

to achieve water quality targets. In addition, the dual role of local governments in the Partnership, 

as both law enforcement agencies and participants in the program, could be argued to be affecting 
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their capacity to be objective decision-makers and could result in the lessening of some critical 

components of good governance. 

Across SEQ it does not seem that organisations are, in general, performing a watchdog or 

enforcement function. Catchment organizations, of which there are 11 in the region, are set up and 
primarily funded by municipalities to address catchment-scale impacts through education and 

restoration programs (Brisbane Catchments Network 2007). It is safe to say that they do not have 

an interest in jeopardising a relationship with the agency that secures their very existence. 

Additionally, these organizations do not have the legal framework to pressure municipalities into 

compliance as they do in the United States, for example. 

Under Chapter 5 of the Environmental Protection Act (1994), an enforcement order may be 
brought to stop a polluting activity (Section 511 – 1), and a court may mandate restoration efforts 

(Section 512 – 2 (c)) – however the court must deem the enforcement order appropriate for 

complying with the Act. In the case of addressing diffuse pollutant loads, it is highly unlikely that 

either an individual or a group will bring a compliance order to the court and mandate that the 

polluting activity be stopped in order to meet the requirements of the Environmental Protection 
(Water) Act 2009. Diffuse pollution, by its nature, is very difficult to control – stopping the pollution 

is not as simple as identifying a single source and halting a specific discharge, however this may 

become more attainable with future improvements in regional water quality modelling. 

Furthermore, the legal framework does not have specific provisions for addressing non-point 

source or diffuse pollution. The burden of compliance, as the law is set out, is too difficult to 

achieve without specific mandated programs to achieve the stated water quality objectives.  

The programs that the Partnership operates are proactive in helping municipalities achieve diffuse 

pollutant load reductions – in particular the Water Sensitive Urban Design (WSUD) Program, which 

trains a broad spectrum of the planning and engineering community in the effective implementation 

of WSUD. The Partnership is proactively securing the implementation of the State Planning Policy 

on Healthy Waterways through a series of intensive workshops conducted by leading experts in 
the field.  Furthermore, the issue-based action plans are scientifically-supported collaborative 

models for addressing water quality impairments. In effect, all of these approaches use positive, 

collaborative, solutions-oriented approaches to addressing the problem, and it can be argued that 

it’s ‘all carrot, no stick’.  

Surface water quality is not improving throughout SEQ – as demonstrated by the trends in annual 

report cards over the past ten years. In addition to the proactive, solutions-oriented agenda, an 
appropriate enforcement mechanism should also be implemented. When grades consistently show 

water quality and habitat degradation, pressure should be applied on the municipality to implement 

programs to reverse the degradation and mitigate the pollutant loading. The Partnership has 

identified sources and solutions to regional sediment and nutrient loading – down to the catchment 
scale (Olley et al 2006). Municipalities need to accelerate the implementation of these solutions, as 

habitat and water quality degradation will only compound with increasing population growth. 

The current system of water governance does not emphasise the need for enforcement 

mechanisms. Although efforts ideally should not be driven by a penalty-based mandate, some 

legal recourse for not achieving mandates can help to pressure the actors within a system to step 

up efforts to achieve legal requirements.  
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Addressing Physical Causes 

On-the-ground implementation, targeted at the greatest problems and sources of pollution, is a 

requirement for achieving water quality objectives and environmental values. Once resources have 

been secured, the mobilisation of these funds needs to address the problems of greatest 
importance. An example where the Partnership has been effective at doing this is in the case of 

restoration of riparian vegetation. In the period 2004-2005, community groups and local 

governments invested more than $3.5 million on improvement and rehabilitation of riparian zones, 

involving more than 3,300 volunteers – this was facilitated by the Partnership.  

The Partnership’s stated objectives aim for pollutant load reduction by the year 2026. Therefore 

measuring outcomes at this stage requires an assessment of what steps have been made to date 
towards the specific stated goals. For the most part outcomes relate to building political will, 

community education and engagement, continuing to develop plans and ensuring policies and 

legislation will be effective at achieving their targets. To date however it is difficult to quantify the 

tangible outcomes in water quality improvement that have resulted from these ‘indirect’ measures. 

The non-urban diffuse pollutant action plan seeks to reduce sediment pollution by 50% of 2006 

levels by its target year of 2026.  The target of increased ecosystem health is also stated – but is 

not quantified. Thus far efforts towards achieving this target have been applied through indirect 
mechanisms, namely community education and involvement, and the prioritisation of non-urban 

riparian zone and catchment restoration in regional plans, policies and financial commitments. 

The WSUD Action plan seeks to have WSUD integrated into all developed urban land in SEQ. 

Thus far, efforts have been targeted at mandating WSUD for new development and redevelopment 

over 2500m2 (Department of Environment and Resource Management 2009) in the Draft State 

Planning Policy for Healthy Waters. In addition, urban water management catchment plans and 
stormwater plans have been developed and are being implemented by partner municipalities, often 

in consultation with community organisations.  

The Algal Bloom Action plan – which aims for an overall reduction / minimisation of marine and 

estuarine algal bloom frequency, intensity and extent – states that the related achievement for this 

outcome is that the Environmental Values and Water Quality Objectives for SEQ estuarine, 

coastal, and river waters have been included in Schedule 1 of the Environmental Protection 

(Water) Policy 1997 (EPP Water), effective 1 May 2006.  

Internal Organisational Sustainability 

Although the Partnership has developed a remarkable Strategic Plan for Partnership activities 
through the year 2012, with the priorities identified being translated successfully into other planning 

instruments, the Partnership itself may be faced with the challenge of its own sustainability.  

Municipal governments may see the Annual Report Card grading system as the principal output of 

the Partnership. The effect of receiving a negative assessment can be discouraging – and 

municipalities may begin to question the value of contributing to an organization that consistently 

communicates a negative message about the catchment’s health.  

Organisational plans to transition towards a sustainable funding base are not articulated in the 
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current Strategic Plan, and access to the organisational chart or internal goals for the partnership 

seem to be missing from the wealth of materials that are made available through the Partnership. 

Considering the importance of communication in the Strategy of the Partnership, it would be 
expected that additional information about the internal workings of the Partnership would be readily 

available. The Partnership has focused its energies and resources on developing solutions to the 

challenges surrounding catchment health – this may have resulted in an organisational cultural 

norm which emphasises supporting the partners and funding parties instead of profiling internal 

expertise. 

In order for this critical organization to become financially and operationally sustainable, it will need 
to take stock of its internal vision. Thus far, the Partnership has been driven by the needs of the 

funding agencies, the technical experts and the industry groups that make up the organisation. For 

strategic organisational growth to continue into the long-term, the organisation should identify its 

internal vision and begin to develop and implement internal plans in order to achieve that vision. 

Self-sustainability is a pre-condition for the Partnership to be fully institutionalised. 

Economic Solutions 

The market-based approaches effectively utilised in the water supply sector could also be applied 

in the context of water quality. Three distinct market-based solutions may be considered: Payment 
for Environmental Services (PES), stormwater fee structures, and polluter-pays schemes. These 

measures range from collaborative to penalty-oriented, whereby the financial burden of restoration 

and water quality improvement can be allocated to either i) only users who benefit from water 

quality improvement, ii) to all users as a function of their proportional land uses, or iii) only to users 

who are the cause of the pollution issue. 

PES involves downstream users contributing to upstream landholders for environmental 
improvements (Jack et al 2008). In the SEQ context, fees could be levied based on recreational, 

transport and boating use, for example, to provide fences for farmers to prohibit cows from 

entering the watercourse. Typically, this scheme is put into place in order to secure hydrologic 

functioning within a catchment area for the purposes of water security. However, the process of 
setting up PES – which involves a willingness-to-pay and willingness-to-receive surveys – can be 

conducted at a fairly low cost to determine whether or not there is social commitment to 

implementing PES. If it is deemed to be appropriate, the Partnership could play a crucial role in 

facilitating and verifying the implementation. PES has demonstrated success in Latin America 

(Food and Agriculture Organization of the United Nations 2004), and its collaborative approach 

may be suitable for SEQ.  

Many cities around the world implement a stormwater fee to cover costs of riparian restoration, 

urban and agricultural retrofits, and the research and communication requirements of effective 

pollution prevention programs (Portland Bureau of Environmental Services 2010, Newcastle City 

Council 2010, Chattanooga Storm Water 2010). Although this may be perceived as politically 

unpopular, the Report card may provide the necessary impetus for the development of such a 
municipal program. Stormwater fees are calculated based on plot size and can be implemented on 

an incremental level to build public acceptance. Stormwater fees are common in many United 

States cities, and range from a few dollars per month to over twenty dollars a month (ibid). Fees 
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could be used to support the Partnership’s organisational sustainability and provide a continuous 

funding stream to implement on-the-ground solutions. 

The ‘polluter-pays’ principle guides international sustainable development policies and is stated 

explicitly as Principle 16 in the Rio Declaration on Environment and Development (United Nations 
Conference on Environment and Development 1992), which has become a foundation for 

integrated water resource management (United Nations Environment Program 2002). 

Furthermore, the principle that water has economic value and that its competing uses should be 

recognized as an economic good (United Nations Conference on Environment and Development 

1992) is fundamental to the IWRM paradigm. The polluter-pays principle indicates that those who 
are responsible for a resource’s degradation have an obligation to provide financial compensation 

for the damage done to the environment.  

The environmental, social, and economic impacts of diffuse pollution are extensive throughout 

SEQ. Sediment load modelling, sediment budgets, and impacts of specific land use categories 

have been detailed through prior research undertaken in conjunction with the Partnership. 

International environmental legal norms would mandate that fees be levied based on pollutant 
loading, and both the data and the technology is available to calculate what charges would be 

appropriate to implement a polluter-pays scheme (Olley et al 2009). Fees could be applied for 

priority restoration projects, and also as an incentive to implement best practices at the parcel 

scale.  

However, a polluter-pays scheme may also have unintended consequences. Shifting the financial 

burden of pollution to the agricultural sector could result in further excluding this already 
marginalised stakeholder contingent. This could further stress the agricultural system – which is 

already facing pressure to meet production demands associated with a rapidly increasing local 

population. Fees could improve local environmental conditions, but could lead to an increase in 

food prices. The environmental degradation externalities may be displaced to another agricultural 

region to be able to carry on meeting the region’s demand. With financial and political challenges 
facing the agricultural sector as a whole, fewer skilled individuals will enter into this sector – it may 

no longer become an attractive career option, and the entire industry may need invigorating.  

Systemic Challenges and Complexities 

Both Conceptual Frameworks point to the complexities surrounding bringing about systemic 

change. In the Systems Analysis Conceptual Framework, all pressures external to the biophysical 

realm are locked in a web of interdependency. Both economic and demographic growth rely on 

increased consumption of natural resources, causing strain on the biophysical system. Cultural 
considerations and perceptions drive the ability to realize successes, as has been identified in the 

success of water conservation measures and in the development of water security policies and 

infrastructure.  

The Water Governance Conceptual Framework illustrates the drivers and contexts associated with 

implementing the model theory of water governance in practice. Each step is characterized by 

potential pitfalls and challenges. Effective implementation becomes a case of manoeuvring a 
delicate marionette – each string is attached to an appendage of a larger body that has to move in 

a coordinated way and in a specific direction.  
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Furthermore, ‘solving’ water quality concerns and restoring ecosystems is a challenge that has few 

success stories. Many efforts target specific pollutant inputs and result in unintended 

consequences. One such example of this is seen in California, where the organophosphate 
pesticide Diazinon caused biological toxicity and fell under a legislative ban (Franz et al 2009). 

Approximately five years after the ban, this pesticide had been replaced with synthetic pyrethroids, 

which cause benthic macroinvertebrate toxicity, and have a much longer residence time because 

they are attached to sediments (Wang et al 2009). Throughout the world, biophysical systems bear 
the burden of the multi-faceted pressures exerted by societal needs and norms, and even the best 

intentions have unintended consequences.  

Other regional approaches have tremendous difficulty in effectively engaging stakeholders, 

mobilising funds, securing political will, or communicating catchment messages. The Partnership 

approach of mobilising a multi-disciplinary range of stakeholders using consensus applies the best 

practices in water management, but is not without its potential pitfalls.  

 

4 Conclusions 

The problemshed approach that was adopted for the situational analysis was found to be an 

extremely effective tool because this perspective was in line with the approach to water 
governance in the region. It gave the opportunity to integrate the main political, economic and 

demographic situational drivers, as well as their relationships with the biophysical and historical 

features of the region. 

A water security crisis resulted from the depleting of water supplies caused by the millennium 

drought coupled with increasing demand due to high regional population growth. In response to 

this, the Queensland Government has undertaken major reforms in regional water supply, 
including huge investment in water infrastructure. This has been with the aim of creating a market-

based water network, to be able to secure the long-term sustainable supply of water throughout 

the region.  

This reform has been paired with a comprehensive institutional apparatus relating to water supply, 

equipped with laws, policies and organisations which operate at local, state and federal levels. As 

the institutional arrangement was mainly driven by economic and political factors, the issues 
relating to environmental values and the quality of water were not always effectively integrated into 

the broader framework. 

The application of the systems analysis conceptual framework that was developed highlighted two 

principle water management issues for SEQ: the management of diffuse pollution and the 

institutional structure put in place to address water quality issues in the region.  

Numerous environmental impacts are in evidence across the region as a result of diffuse pollution. 

The causes are multiple and form a complex web of interdependency often with unpredictable 

feedback loops. This is exemplified by the links between growth in the agricultural sector, potential 
lack of farmer engagement, and environmental degradation. This is also evidenced by the lack of 

acknowledgement of the world-view of aboriginal communities who have been affected by 



 

Managing diffuse water pollution in SEQ: an analysis of the role of the Healthy Waterways Partnership – Cottingham, Franz Delfau, Garde 

environmental degradation and land use changes, who therefore exist within the ‘web’ but have 

limited access to participation and engagement in decision-making. It is crucial that ongoing 

management of the issue reflects the synergies and tensions between the driving forces within the 

system: the power dynamics, the socio-cultural interplays and the economic pressures.   

The cumulative impacts of diffuse pollution, combined with the region’s high population growth 

have meant the problem is potentially rapidly approaching a tipping point. Without prompt 

implementation of management solutions there is potential for irreversible degradation of the 

environment, the loss of habitat and the elimination of biodiversity. Concern about the degradation 

of surface water quality in SEQ has only developed relatively recently and precipitated policy-
making and proliferation of plans in 2009. The Healthy Waterways Partnership has been ideally 

placed to influence the direction of many of these plans and has created opportunities for 

improving water governance.  

The Partnership has been designed with the recognition that improvements in ecosystem health 

can only be achieved over long timescales – hence why its objectives look towards 2026 for 

achieving realistic change. At this relatively early stage in the Partnership’s activities, it is therefore 
difficult to draw on quantitative data for improvements in ecosystem health to be able to gauge the 

effectiveness of its activities. Instead, an assessment of whether final objectives will be achieved 

must be extrapolated from what the Partnership is doing now. There are specific areas in which 

the organisation is excelling, for example the Water by Design program – although again 

quantitative data on pollution reduction is limited. This program has been planned from the 
beginning to take into account the entire lifecycle of projects and to consider effective enforcement 

measures. Therefore it seems likely it will be successful on a wide scale. Another positive indicator 

is the identification of the key contributors to the issue – rural sources - and a realisation that future 

resources needed to be targeted to these – how this plays out in practice will be key to achieving 

the Partnership’s aims. 

Water management is inherently complex – very few global ecological systems have been able to 
absorb increasing pressures on resources without showing signs of degradation. SEQ’s regional 

emphasis on sustainability, knowledge-sharing, long-term planning and collaboration have created 

a context that may lead to a healthier network of catchments and the attainment of pollution 

reduction targets. The adaptive management approaches that have been applied to respond to 
water security – and now water quality concerns – reflect the region’s ability to react in a timely 

and appropriate way to emerging challenges. 
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Annex I – The Water Grid: Schematic of constituent 
components 
 

 

  

 

 

 

Figure 12 Schematic of the Water Grid (SEQ Water Gr id Manager 2010) 

 


