Down the drain: control and ownership of the ‘problem’ of storm water
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Anthropological analysis of water as a common pool resource has focused primarily on fresh water supply. Conventional urban environmental management differentiates ‘3 waters’ (potable, waste and storm) based on models of infrastructure provision. My research centres on storm water management as part of a multi-disciplinary team investigating Low Impact Urban Design and Development (LIUDD). Storm water, that is, surface water run-off, is generally considered a ‘problem’ rather than a resource, a by-product of urbanization. Local governments (and corporate arms of local government) have conventionally managed storm water against the risk of flooding. In this sense, storm water has been dis-embedded from nature, managed as a product to be removed. Water quality is secondary.

In the last two decades alternative or ‘low impact’ approaches to water management have been investigated due to growing concerns about water quality in receiving environments, escalating costs of infrastructure provision, the development of new technologies and a paradigm shift towards decentralized governance structures. In Auckland, the regional council released a series of non-statutory documents in the mid-1990s that provided space for city councils to implement LID.

Within the research programme, LIUDD is understood to “work with nature’s cycles on a catchment basis to maintain the integrity and mauri (life force) of ecosystems” (van Roon & van Roon, 2005). Natural systems and decentralized technology are the focus. Key elements include limiting impervious surfaces and earthworks, using vegetation to assist in trapping pollutants and sediment, and enhancing biodiversity. Design features - including rain tanks, rain gardens, swales, and riparian strips – can reduce stormwater run-off, recharge water tables, enhance biodiversity and amenity values, and improve water quality in receiving environments. 

While low impact approaches potentially transform storm water from a problem into a resource, they also challenge existing power relations, shifting some responsibility from the expert domain of ‘hard’ engineering to a broader range of stakeholders. While scientists and some Council planners advocate low impact approaches, Council asset managers are resistant to devolving responsibility for storm water into more localised (and privatised) forms of management. 

Water is commonly understood to be a collectively owned common pool resource. Private control of water is therefore often contested as it conflicts with the ‘common good’. A dilemma emerges in relation to low impact approaches to water management, also aimed at protecting the common good: while trying to enhance ecological values, low impact approaches also  promote collective, private and public ‘ownership’ of the problem of storm water. This shift in social relations is hotly contested and is one the most enduring barriers to the implementation of low impact storm water management.

Arguably all stakeholders have a common goal of protecting waterways, estuaries and marine receiving environments. Ethnographic research reveals the differing understandings about how this protection will occur and critically, by whom. This paper investigates meanings and practices of storm water in two research sites in which innovative approaches to water management have been adopted. One is a greenfields development in South Auckland in which public ownership of stormwater management is retained. Another is a brownfields (urban redevelopment) site where central, city and regional governments have locked horns over low impact approaches. Complex emerging social relations  are explored and possibilities are identified in relation to sustainable resource management. 

Anthropological approaches to storm water 

Common pool resource debates have revealed competing evidence for public, private and collective ownership to enable sustainable management and equitable access (Dolsăk and Ostrom, 2003). There is general consensus that no one ownership arrangement is suitable for all common pool resources, that complex systems of ownership are emerging, and that much is still to be learned about the principles that underpin effective institutions for the commons (McKay, 2002). Institutions are understood here not just as rules and governance systems but also new and changed norms, values and patterns of behaviour (McKay, 2002). 

Resilience and environmental governance are two frameworks that appear to be inherent in low impact water management. Increased resilience of the water system is to be achieved through decentralisation of infrastructure and use of “natural” systems (e.g rain tanks slow rain water run-of, provide a resource). A resilience framework assumes that any system is inherently vulnerable, and therefore ways need to be developed to manage resources in the face of uncertainty (Acheson, 2006). Reducing vulnerability in one part of the system creates or increases vulnerability in another part or time (Nelson, Adger & Brown, 2007). Containing and redistributing storm water transforms it from a ‘fugitive’ to a regenerative resource, thereby improving water system resilience. It is important to identify trade-offs that emerge under new environmental management systems (Nelson et al, 2007). 

Emerging environmental governance literature posits that decentralization and shared rights and responsibility for resource management promote resilience (Nelson et al. 2007). Individual property owners are encouraged local government to ‘take ownership’ of stormwater management through responsible management of their property and ideally through collective activities at a ‘community’ scale. Engagement in planning and implementation of environmental management is assumed to promote community connectedness and sense of place. 

Ethnographic research is a useful way to explore changes in ways people understand, think about and act in relation to storm water. The paper now turns to two ethnographic examples of low impact design, revealing trade-offs and possibilities in terms of sustainable water management., trade-offs and possibilities in terms of storm water management (acknowledge that LIUDD about more than SW, but is where most progress has been made to date and has been a focus of my research).

Flat Bush

Flat Bush is the site of a large 1735 hectare greenfields development in South Auckland targeted to house 40,000 people by 2018.  A mix of housing is being developed, ranging from apartment buildings to rural residential lots. Urban and catchment planning were collectively to ensure that the area could accommodate projected growth and waterways were protected. Council received considerable support from residents and the local iwi for this approach, as the project manager explained:

"…Joe Public was very aware that they had seen development happening[nearby] and …they said we don't want to see that here, we don't want all the creeks and streams obliterated and every tree removed. We actually want to try and keep some of those natural qualities and I guess Flat Bush actually had more natural qualities to start with….people were keen to ensure that was protected…" (Council Planner).

Innovative approaches to storm water management were adopted at a catchment scale, described as the middle ground between conventional ‘hard’ engineering and on-site low impact approaches. Waterways and all land within the 100 year flood plain is protected from development, 50 storm water ponds are to be installed, and 30% of the catchment will be retained in multi-purpose green corridors.  Environmental corridors and conservation zones are being created for storm water disposal and water quality control, biodiversity restoration, and provide recreational and amenity value for residents. 

From the planner’s perspective, localized containment and treatment of stormwater was intended to “protect ecological values” of the waterways and make them “community asset”, or as the asset manager described it, achieve neutral flow effects and water quality. 

While Council acknowledged that on-site storm water management was the “philosophical way to go”, they had concerns about this approach in a medium density housing development, as he explained:

“…we had this debate when we were developing the catchment plan…how much should we be providing incentives in encouraging on-site low impact techniques or not…and in the end Council were very nervous about if you go down that track, particularly if it’s on-site for individual houses of which we might have 15,000 individual properties, that you have 15,000 individual low impact treatment systems, storage capacity systems, etc, that are out of our control, that are very difficult to monitor and inevitably morph over time into something else and therefore undermine the integrity of the whole flood management system, which is very crucial here because there’s already flooding down stream, and the water quality.” (Council).

[contrast NSCC – RTs for flood mngmt].

Council created development incentives to retain private rural residential land in conservation zones, and required that riparian margins be revegetated. Planting and maintenance plans have to be approved by the Parks Department in these low density housing subdivisions. Despite initial reservations, developers were supportive of these approaches as they created attractive sites, adding value to properties and also brought flexibility in terms of lot sizes:

And there's more conservation, less earthworks because we concentrated our developments on the level areas, not trying to knock off ridges and gullies like we did in the old days. We just concentrated on the ridges and then just left the rest natural and planted it, so it's a win-win situation for everybody (Developer).
Developers constructed storm water as a “drainage” issue, water out of place that should be diverted to the nearest gully or stream as efficiently as possible. Devices were more popular if they were out of sight and were considered low maintenance (some filter systems, rain tanks). However, some developers were new converts to conservation zones, as shown above, as they had aesthetic (and financial) value. 

While one developer acknowledged the need to “keep out the nasties” in reference to sediment and chemical pollutants, he expressed extreme frustration that fish passes were now required (“[banded kokopu are] more important than Jesus Christ”) and that he was not allowed to create small, on-line dams and rock-lined streams:

“…in the good old days…we just created these lovely channels and all the water flowed down but nowadays you’re not allowed to touch the streams, it’s got to be natural… you’re suddenly losing half a hectare of land…worth 1.5 million, why can’t we spend say half a million on stabilizing an existing stream”

This developer did advocate rain tanks as a useful device “to harvest” water and protect surface water quality, quoting the language of some local Councils. Just one rural-residential developer actively adopted a “low impact” approach in Flat Bush.  Regis Park is a steep 34 hectare subdivision that was carefully developed to protect and restore waterways and biodiversity. Against considerable Council opposition, entirely on-site water management was used. Rain tanks will be owner-operated, while waste and storm water treatment and common areas will be owned and managed by an incorporated society of residents (Scott, website).Houses are clustered on standard sized sites (1100-1500 m2) leaving most of the development in extensive common planted areas and open space. Further research will be needed to explore the ways that in-coming residents at Regis Park and the wider Flat Bush development understand storm water and whether green corridors shape people’s experience of living in apartments and terrace housing.

In Flat Bush as a whole, a “flood management system” was developed in innovative ways at a wider catchment scale. Storm water was constructed as a threat to environmental and human health and therefore public management was retained. In a few cases, developers took up opportunities to demonstrate multi-purpose storm water management approaches (conservation zones and on-site devices) and there appeared to be small shifts in the way developers understand storm water as a result.

Talbot Park
Talbot Park is a 5-hectare social housing development in Glen Innes, Auckland, that has recently undergone a community renewal project to improve living conditions for residents and demonstrate low impact design, including energy efficiency and on-site stormwater management. Low impact storm water management was designed to mitigate the effects of increased imperviousness in this medium density development and protect water quality in the local Omaru Stream and Tamaki Estuary. 

Several complementary methods at site and development scales were adopted to prevent increased storm water run-off. HNZC (the central government agency responsible for providing social housing nationally) developed site plans to maximize water infiltration, protect overland flow paths, retain mature trees, and include low maintenance gardens around dwellings, beneath trees and along road frontages. Rain tanks (for outdoor taps and toilet flushing) and permeable paving were installed at 8 single dwellings as well as at one apartment building; a storm water treatment tank was also installed to treat water from the large carparking area next to this apartment building. HNZC decided against more extensive use of devices due to lack of suitable products and on-going maintenance costs. Fourteen rain gardens were installed around two new public roads to contain and treat storm water. 

While HNZC received strong support from ACC planners for the inclusion of on-site devices, they encountered considerable resistance from ACC asset managers. From the asset managers’ perspective, the rain gardens would become a new and unknown public asset to manage, creating additional costs to local government. In their view, water quality would best be addressed by a regulatory approach to point source control of zinc and copper. Storm water was a seen by-product of urbanization that needed to be conveyed off site as quickly as possible, so conventional curb, channeling and piping was seen as more suitable. 

Lack of knowledge and experience of people involved in all stages of development (planning, design, construction, maintenance) also led to major performance problems with the treatment devices. The project has however created a useful learning environment related to low impact design and has successfully demonstrated multi-functionality of treatment devices (e.g. rain gardens contain and treat storm water, act as traffic calming devices and provide amenity; rain tanks that reduce storm water run-off, provide water for gardens, reduce mains water consumption by 30%). 

Demonstration has been aimed at the development industry and local government however. There was no process to inform residents about low impact storm water approaches adopted, based on HNZC’s perception that it would be of little interest to them.  Just one interviewee was aware of the purpose of the rain gardens, a Chinese new migrant who had asked HNZC abut these planted areas on the roads
. Instead, HNZC attempted to get residents to ‘take ownership’ of their properties by providing gardening tools (a move severely criticized by local and central govt politicians and unlikely to be repeated). 

Residents with rain tanks on their properties were told only of the existence of the rain tank and operational requirements, not their purpose. Most residents interviewed assumed that water conservation was the purpose, which they were very supportive of as it fitted with values about careful use of natural resources. As one woman explained; 

“I think it’s a brilliant idea, I really do. I’m a conservationist at heart and if there are ways and means of making use of what God has given us in the form of rain then that’s great. For it to be just soaking into the ground or down the storm water drain is crazy”.

Some residents in single dwellings switched over to mains supply, and leaks and technical faults were either not reported or were not fixed once reported. As a result, of the 9 rain tanks, only 2 have performed in-line with design objectives during the first 6 months of monitoring (Gabe,2008).

Several months after residents moved in, ‘Do not drink” signs were erected next to all outdoor taps fed by rain tanks. In a fairly bizarre way this shifted some people’s perceptions about rain water quality. One man said;

“…they said don’t use that water because its dangerous and I said ‘what is it?’ They said’ its rain water’ and I would have thought rain water would have been good for you but apparently I shouldn’t drink it”.

Gardeners happily used rain tank water for garden irrigation and as one person said,  saved the “good water” (main-supplied water) for household use. These residents therefore considered storm water a resource for regenerative purposes (and flushing away a certain form of waste), but one that may have hidden dangers. HNZC project managers took up the opportunity to demonstrate innovative storm water approaches, but in the process experienced storm water management as a major problem in terms of operational costs and performance with little financial gain and unrecognized environmental benefits.

Conclusions

Low impact approaches embed storm water management within a complex web of social and cultural obligations and responsibilities. People construct storm water in different ways and make claims to legitimate use of it based on these understandings and meanings. Shifts in property relations create vulnerability in terms of sustainable management and equitable access, in this case, to healthy waterways and flood-free urban areas. Against claims that engineers are overly risk-averse and resistant to losing power, asset managers continue to advocate centralized infrastructure as the safest way of managing this commodity (Scott & Greenaway, 2006). 

In Flat Bush, Council constructed water as an ecosystem but also as a source of community building. They successfully developed innovative solutions to storm water management at a catchment scale, and also created regulations to restore waterways restore waterways and riparian areas, based on current best practice principles of integrated catchment management. They achieved this by retaining public ownership. The trade-off was that on-site devices were not promoted, and it is still unknown in what ways environmental corridors ‘engage’ residents as environmental subjects.

Some developers’ understood storm water in terms of volume and claimed the right to divert run-off directly to waterways. Waterways were therefore constructed as a common pool resource, in this case functioning as “sink” resources rather than an extractive resource. When developers adopted new approaches to storm water management, they encountered considerable messiness and controversy in these new spaces, and in some cases created new roles and responsibilities for other stakeholders. 

Some of the staunchest supporters of protection of ecological values of waterways during consultation processes were local residents, Maori iwi, conservation and community-based environmental restoration groups. These values were used to legitimate low impact approaches in both case study examples, and yet these stakeholders were understood by civil servants as not having an interest in storm water management. No processes were developed to sustain relationships with community-based supporters. Most devices are on public land and those at Talbot Park who did have rain tanks on their properties were state tenants who do not pay for water, and as “guinea pigs” in rain tank trials, perceive ‘danger’ rather than a sense of ‘ownership’. There was little other evidence that residents relationship to storm water had shifted. 

Rather than supporting adaptive governance where by citizens have a greater role in environmental management, to date existing power relations have reinforced. Risks of flooding, rather than water quality, continue to take precedence. Nevertheless, new spaces have been created for sustainable water management, and the process of implementation has only just begun. 
� Dialogue during research interviews, focus groups, and community meetings suggested that Glen Innes people were pleased to hear HNZC was taking such care to protect water quality, sparking much discussion about the extremely degraded local stream.





