Draft Stormwater Plan Relationship with Regional, State and National Plans 

Integrated Urban Water Management and Water Sensitive Urban Design
The Keswick –Brownhill Creek Stormwater Management Draft Plan was evaluated in relation to the objectives of a series of Regional, SA Government and Commonwealth Government planning documents that have undergone or are undergoing public consultation.  In summary the Draft Plan is almost exclusively a flood management plan, contains few of the elements of effective stormwater management under the SA Government’s Stormwater Strategy, Regional and State NRM Plans, Coastal Water Quality, and ‘Our Cities, Our Future’ ,  and goes backwards in a number of areas from the directions specified in state and commonwealth plans.

SA Department for Water (2011) Stormwater Strategy
Firstly, the SA Department for Water (2011) Stormwater Strategy has four objectives. 

(1) to manage water resources in an integrated way,

(2) t o better mitigate flood risk

(3) to clarify roles and responsibilities, and

(4) to move towards water sensitive design.  

This plan addresses the second objective and the third objective in relation to flooding only.  However it does little to advance managing stormwater as an integrated resource, with the exception of a small amount of stormwater harvesting in Keswick Ck, and does nothing in moving towards water sensitive design (see Fig 1).  In fact it drags us back from the current water cycle focus with diverse sources, fit for purpose with water conservation and catchment management to the 1960s water management solutions focussed on urban drainage for single purpose flood mitigation.  
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Figure 1. Moving towards a water sensitive state (from SA Department for Water 2011, p6)

Executing the current plan would oppose the government’s stated objective in water sensitive design and would do nothing to advance integrated water management in the Brownhill Creek catchment nor to treat that stormwater as a valued resource, that the Strategy declares it to be.

There is nothing in this plan to define the environmental flows for Brownhill Creek. Most of the key characteristics of the Department for Water’s strategy for stormwater management (page 9) are completely missing from the plan as it applies to Brownhill Creek and to a lesser extent Keswick Creek catchments. Elements present are marked YES and elements missing are marked NO below.  The Draft Plan was found to score 2 out of 10 as to the scope of an effective stormwater plan to accord with SA government’s stormwater strategy.

The aim is for water from rainfall events in Adelaide to move through the landscape in a controlled way to: 

YES:  minimise the threat of flooding 
NO  : ensure water is captured and used for productive purposes, and

NO  : optimise the environmental outcomes for urban waterways and coastal environments.

To achieve this, the Stormwater Strategy provides a high level road map for future stormwater management. Key components include:

NO  : developing an integrated blueprint for stormwater and wastewater for Greater Adelaide

NO : transitioning Adelaide to a water sensitive city and acknowledging the need to manage urban water in this integrated way

NO  : achieving the Water for Good targets for stormwater harvesting (see Appendix 2), including the capacity to harvest 60 GL a year by 2050, where economically and technically feasible

YES :  addressing flood risk in existing and future developments

NO  : supporting appropriate research and encouraging innovation 

NO  : allowing greater use of markets in stormwater management while still providing protection for public health and the environment, and

NO  : providing leadership and an effective institutional framework to implement this Strategy.
The Draft Plan also fails to address five of the six intended elements of the Stormwater Strategy’s “Blueprint for Urban Water” (p11): 

NO  : the creation of urban linear parks on urban water courses

YES : priority flood management projects

NO  : priority stormwater and wastewater reuse projects, including supply infrastructure (third pipe) opportunities

NO  : adapting urban water management to climate change

NO  : coordinating surface water and groundwater allocation and licensing policies in water allocation plans, and

NO  : priority water quality improvement projects.
An integrated plan would address all of these Blueprint elements and require implementation of most.  In particular creating a linear park where practicable along reaches of Brownhill Creek would also provide flood mitigation, facilitate stormwater harvesting and use, provide an urban heat buffer and allow groundwater recharge and stormwater quality improvements.  These are in addition to the urban amenity and recreational benefits of open space, and particularly linear parks in ever consolidating urban areas.  This element has been dismissed from the plan as being unpopular, without appropriate evaluation or costing, or consideration of implementation strategies that would be acceptable.  The strategic pathway to developing a receptive community is missing .

Furthermore The Monash Centre for Water sensitive Cities  identified three guiding principles for the SA policy blueprint (p13), none of which are embodied in the Draft Plan for Brownhill Creek):

NO:      1. Cities as Water Supply Catchments – meaning access to water through a diversity of sources at a diversity of supply scales;

NO:      2. Cities Providing Ecosystem Services – meaning the built environment functions to supplement and support the function of the natural environment; and 

NO:      3. Cities Comprising Water Sensitive Communities – meaning socio-political capital for sustainability exists and citizens’ decision-making and behaviours are water sensitive.
The Brownhill Creek part of the plan is at odds with all three principles.  There is no water harvesting, ecosystem services are intended to be destroyed through construction of a dam, and possibly via concrete lining of sections of the natural channel, and the large investment of time by Friends of Brownhill Creek and a number of schools will crush the accumulated considerable social capital for sustainability. 

It appears that the authors of the Draft Plan have ignored completely the state government’s stormwater strategy in proposing this plan.  If executed in its present form, a dam in Brownhill Creek recreation park, will be a monumental source of shame for this government  and for the five Councils for at least the next century.  There are more economic ways to achieve equivalent or higher flood protection than the dam and the draft plan is blatantly at odds with the states declared stormwater strategy. 

Actions 6 and 7 of the strategy (p20) include options for management of urban watercourses on public and private land to further minimise flood risk and non-structural measures to improve awareness, preparedness, and insurance.   The draft plan is relatively silent in these areas, and non-structural measures have not been budgeted in the draft plan. Very significant damage mitigation can occur as a result of non-structural measures, and similarly these have not been taken into account in determining damage mitigation benefits in the Draft Plan. 

EPA Adelaide Coastal Water Quality Improvement Plan 

Stormwater is the main source of suspended solids (SS) and coloured dissolved organic matter (CDOM) that reached Adelaide’s coastal waters in 2003 EPA (2011, p 58). In 2008 77% of SS of the Adelaide region reaching the sea was from stormwater and 21% of this was from the Torrens, Patawalonga and Adelaide Plains stormwater systems.  The target for this Central region is to reduce loads to 57% of 2008 loads by 2028.  Loads of SS and CDOM in stormwater are generally related to flow rate.  Flood events scour the stream banks and mobilise sediments from stream pools adding disproportionately to the loads carried by these very high flows (p59).   The only effective way to improve swimming water quality (clarity) is to reduce sediment and organic matter from stormwater sources 

Flood flows now are considerably higher than flood flows before European settlement due to higher runoff from impervious surfaces, increasing the scouring of stream channels.  High loads spread out over the sea grass meadows as well as the in-shore fringe. If very high loads occur in flood events, flood management plans should at least consider the effects of management strategies on stormwater quality that affects coastal ecology and amenity.  Although it is recognised that in extreme flows water quality management is difficult, there is no mention of the ranking of options on stormwater quality improvement in the Worley Parsons Draft Stormwater Management Plan, nor is sediment load from the 100year ARI event related to mean annual sediment load, so there is a great deal of uncertainty on the importance of the impact of sediment load of floods on the effectiveness of other investments in works, focussed at lower flows, on coastal water quality targets.  

Adelaide and Mount Lofty Ranges Natural Resources Management Board has identified a 20 year target of 75% of stormwater to be harvested and used.  This is mostly focused on rainfall events up to 5 to 10 year ARI storm events.  The Brownhill Creek part of the draft Stormwater Management Plan includes no water use.   The only use from this creek currently is approx 30 ML/year for aquifer storage and recovery in a compartmentalised fractured rock aquifer at Scotch College which has been used since the 1990s for irrigation of the school sports grounds.  However the Draft Stormwater Management plan currently has no targets for environmental flows.  This is a matter for concern as this suggests that the environmental, conservation and biodiversity values of the channel and riparian zone of Brownhill Creek have not been evaluated.  There are opportunities for Brownhill Creek and Keswick Creek water to be recharged to a confined high yielding aquifer in the vicinity of the airport, and this water would have value in blending with reclycled water  from the Glenelg sewage treatment and water recycling plant (as part of strategy 6, p70-71) to increase volume and reduce salinity of blended water, but this option is not explored in the Draft Stormwater Management Plan.

On a positive note, the Adelaide  and Mount Lofty Ranges NRM Board can be congratulated on establishing gauging stations and investing in water flow and quality monitoring in all major urban creeks (including Brownhill and Keswick Creeks) so that benchmarks can be set and indices established for assessing environmental flow requirements as well as quantifying coastal discharges of water , solids and organic matter.  It is suggested  that time be allocated to allow examination of the records and the ecology of the streams to enable the setting of remedial environmental flow targets (volumes, durations, seasonal patterns) and to allow improved estimates of the effects of fluxes during floods on the mean annual fluxes to the coastal waters.  Harmonisation of investments in short and long recurrence interval harvesting and water quality improvement can then be considered to maximise benefit cost ratios. 

Building community capacity to take action to improve coastal water quality is the 8th strategy of the Adelaide Coastal Water Quality Improvement Plan, and will be coordinated by the AMLR NRM Board.  The community will take note of the way that the NRMB supports community endeavours for environmental conservation and protection in the Brownhill Creek Recreation Park.  The credibility of the Board’s intent to galvanise community support for future actions for coastal improvement will be influenced by its response and position on the current issue of protecting  an existing environmental resource.  

Natural Resources Management Plan

South Australia. Natural Resources Mangement Council (2011) Draft State Natural Resources Management Plan has 3 goals:

  1. People taking responsibility for natural resources and making sound decisions.

  2. Sustainable production and use of natural resources within limits

  3. Improved conditions and resilience of the environment

The Friends of Brownhill Creek is a community group who for 15 years have provided volunteer labour  in revegetation of Brownhill Creek Recreation Park with native species and  removal of  infestations of non native species using methods and strategies developed in state government environmental agencies, with partial government support through grants for plants and equipment. In recent years a number of schools have joined this effort. This seems a model of individuals and community working together with government exercising responsibility in natural resources management .   

If the proposed dam in Brownhill Creek proceeded it would destroy the unique natural system of the park, undoing  15 years of Friends of Brownhill Creek work, and give a clear sign that the first Goal of Natural Resources Management is noise and not substance.  The Friends working with the No Dams in Brownhill Creek Action Group has engaged with the wider community to present thousands of petitions from residents of Adelaide that this park is a piece of the natural environment that should be protected.  The Group has worked vigorously, and with Mitcham Council support of Worley Parson’s supplemental evaluation of further options has found 3 options involving downstream flow capacity expansion  that give equivalent or better protection than a dam.  Again this is community engagement in environment protection that is the enactment of Goal One of the Natural Resources Management Strategy.  This follows the NRM Plan’s definition of Natural Resources Management – caring for our natural resources – balancing people’s needs with those of nature (p2).   We can retain a highly valued and cared for natural resource unspoiled by a dam without compromising flood protection for the community downstream.  

Adelaide and Mount Lofty Ranges Natural Resources Management Plan (2008)

The Regional NRM plans link with an earlier state plan. The regional NRM plan refers to Protecting our NRM Icons, and in the minds of many Adelaide residents Brownhill Creek Recreation Park is one such icon.   
The section on Care for Urban Landscapes (Volume B. p21) is of particular relevance to the Brownhill Creek and Keswick Creek Catchments.  Quoting from the plan:

Many of the pressures on natural resources in our Region are the result of demands and activities from these urban areas. At the same time, urban areas include natural resources such as native vegetation and watercourses that need to be safeguarded against further degradation.  Urban

areas also present significant opportunities for improving resource condition through engagement with local communities.
Urban landscapes are both reliant on rural landscapes and seascapes as well as key threats to them. By investing in key works in urban landscapes we are able to reduce the impact on valuable natural

assets which support social and economic well being. Key issues include impacts on the marine environment from stormwater and wastewater disposal, loss of biodiversity and productive farming land to urban development, and flood risk resulting from changed stream flows. The Strategic  directions intended to address these issues are (from Table 6):

to Vol. C**

· Use metropolitan and regional open space to enhance urban biodiversity and provide corridors and links  - NO
· Improve urban biodiversity, including in private open space- NO 
· Minimise the impact of urban runoff on inland waters and the marine environment - NO
· Facilitate stormwater management and flood risk assessment - YES
· Protect the quality of urban runoff to maximise the potential for use of stormwater- NO
· Maximise the uptake of water sensitive urban design- NO
A stormwater management plan for this catchment presents the opportunity to advance these strategic directions.  However the Draft Stormwater Management Plan that has been presented for community consultation effectively addresses only flood mitigation for the 100 year ARI events with some minor (albeit encouraging) investment in stormwater harvesting  in Glen Osmond Creek.  The opportunity to create open space corridors, increase uptake of water sensitive urban design, stormwater quality improvement and biodiversity are not addressed.  That is only one of six NRM strategic directions are touched on by a narrowly focussed expensive stormwater plan that, if proceeded with, would be the largest single investment in NRM in this catchment.  The draft plan fails to reflect the plans and strategic intent already in place for in the Adelaide and Mount Lofty Ranges Natural Resources Management Region.   

More specifically, Twenty Year Regional Targets for the Adelaide and Mount Lofty Ranges Region (from NRM Plan 2008, Report B, Table 1) (excluding T5 and T6 focused on agriculture) that are relevant to the Draft Stormwater Management Plan are listed below.  Only one of these eleven targets (T4) is advanced by the Draft Stormwater Management Plan.  However three targets (T7, T8 and T9) are retarded by the proposed dam in Brownhill Creek Recreation Park that is included in the current draft which is open for public comment, and one (T13) will be impeded if the dam were to proceed, due to the insult of current volunteer individuals and organisations who are active in enhancing the environmental condition of the Park.  The remaining six targets are not addressed by the Draft Plan.  Considering the scale of investment recommended by the Draft Plan, its lack of attention to existing plans and objectives severely undermines its credibility.
NO: T1: Stormwater and waste water used (75% of stormwater used, 100% of waste water reused)

NO: T2: Surface water and groundwater quality (all water resources meet water quality guidelines to protect defined environmental values)

NO: T3: Water resources managed within sustainable limits (all water resources used within sustainable yield)

YES: T4: Flood damage •(reduce average annual cost of flood damage)

NO: T7: Condition and function of ecosystems (terrestrial, riparian) (recover from current levels)

NO: T8: Extent of functional ecosystems (coastal, estuarine, terrestrial, riparian) (increase extent to 30% of the Region)

NO: T9: Conservation status of native species (terrestrial, marine, aquatic) (no decline in conservation status from current levels)

NO: T10: Land based impacts on coastal, estuarine and marine processes (impacts reduced from current levels)

NO: T11: Seagrass, reef and other coast, estuarine and marine habitats (halt in the decline of habitat and a trend

towards restoration)

NO: T12: Coast, estuarine and marine water quality (all waters meet water quality guidelines to protect defined environmental values)

NO: T13: Improve the capacity of people in the community, institutions and regional organisations to sustainably manage our natural resources (increase capacity by 20%)

30 year Plan for Greater Adelaide

The South Australian Department of Planning and Local Government produced a 30-year plan for Greater Adelaide (2010), and the website for this plan has recently been updated.  During the next 30 years Adelaide is planning for a steady population growth of 560,000 people and the construction of an additional 258,000 homes.  Most of these will be located within current urban lands (p3).  That is urban consolidation will mean a higher proportion of impervious area.  The plan claims (p4) “a return to the principles of Colonel Light’s plan, such as the concept of a balance between nature and the city, by expanding the network of parks and greenways to encourage walking and cycling and to provide more shade to urban areas.” The plan also aims to protect at least 115,000 hectares of environmentally significant land (p4).  Among the 14 principles for the plan are (p59):

Principle 12: Environmental protection restoration and enhancement.  Protect environmentally significant lands, waterways and marine areas for existing residents and future generations.

Principle 13: Natural resources management. Maintain and improve the health of natural resources by (a) ensuring land is properly zoned and sustainably used for current and future generations, (b) planning to minimise adverse impacts and avoid irreversible damage, and (c) considering biodiversity and ecological integrity in land use decisions.  
Principle 14: Community engagement. Provide opportunities for the people of Greater Adelaide to have meaningful input into the planning of changes to and development of their neighbourhoods and the region. 

It is evident that the Draft Stormwater Management Plan, and notably the section proposing a flood control dam in the Brownhill Creek Recreation Park, are at odds with Principles 12 and 13.  The opportunity presented for community engagement by the Councils as developers of the Draft Plan, conforms well with Principle 14, and it is hoped that the section of the Draft Plan that deals with a dam will be replaced by downstream measures that give the community the equivalent level of protection while protecting the Brownhill Creek Recreation Park and allowing the Friends of Brownhill Creek to continue restoration and biodiversity conservation. 
National Water Commission, Urban Water Reform

The national Water Commission has produced a series of resources to assist in urban water planning and sustainability in Australia to improve the efficiency of urban water use, and put measures in place that protect urban waterways and improve urban landscapes, accounting for urban growth and climate change.  Various publications and water planning tools are available from the National Water Commission (2011) including:

· Guidelines for evaluating water sensitive urban design

· Water sensitive city priority projects

· Integrated resource planning for urban water

· Cities as water supply catchments
The Draft Plan appears unaware of the existence or relevance of these resources to stormwater management in Brownhill Creek and Keswick Creek catchments, and in Brownhill Creek catchment in particular.
Our Cities, Our Future

The Australian Government Department of Infrastructure and Transport (2011) Our Cities, Our Future. A national urban policy for a productive, sustainable and livable future. 

Goal 4 is to protect and sustain our natural and built environments. The Policy recognises that cities and their populations can have detrimental effects on natural ecosystems but that we need to protect our natural environments to ensure they are preserved and improve our built environments to maintain quality of life.  Quoting from page 41: 

Australia’s natural environment is both fragile and unique. Native ecosystems are at risk of being displaced or degraded by expanding urban areas. This will have negative implications for clean air and water, biodiversity and amenity. To ensure our cities take full advantage of the services that our natural environment provides, and do not impose unnecessary costs to future generations, we must protect and enhance natural ecosystems, waterways and biodiversity. This can be done by avoiding and mitigating the impacts on critical environments and by incorporating quality green space, microclimate and water sensitive design into urban systems.
The policy also addresses increased resilience to emergency events and natural hazards, (p43).  

We need to continually work to adapt and minimise the exposure of our cities and regions to risk, and ensure our urban areas are planned and built to enable responses to be timely and appropriate to mitigate negative consequences.
It is evident that ongoing non-structural measures such as FloodSafe and FloodWatch can have significant benefits in reducing flood damage, and these should be pursued along with infrastructure measures to achieve acceptable risk.  The current Draft Stormwater Management Plan is deficient in its dealing with these non-structural solutions. For example only structural measures have been costed. The costs of FloodSafe, implementing an SMS system for flood plain dwellers (identical to the bush fire warning system of SES, the implementing agency of FloodSafe), nor the costs of regular channel clearing have been included in the Plan.  

Among other goals of Our Cities, Our Future is the goal to Support Community Wellbeing.   This includes elements such as improving the quality of the public domain, improving public health outcomes, and access to cultural, sporting and recreational activity.  This goal can be achieved by preserving Brownhill Creek Recreation Park, and by consideration of a linear park for extensive reaches of Brownhill Creek.  

Other texts such as Roetman and Daniels (2011) address issues such as urban open space and health, urban biodiversity, the importance of parks to a sustainable society and educating engineers for sustainable practice.  
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