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ABSTRACT (200 WORDS MAXIMUM) 

Talbot Park, a 5-hectare, medium-density Housing New Zealand Corporation (HNZC) 
development in Glen Innes, Auckland, has undergone a five-year community renewal 
project based on sustainable development practices and the improving of living conditions 
for residents through quality urban design and community strengthening. Low-impact 
urban design features integrated into the development include on-site stormwater 
management features designed to mitigate effects of increased imperviousness and 
contamination; rain tanks and permeable paving have been installed on some properties, 
while rain gardens within two new public roads also act as traffic calming devices and as 
landscaping. Site management increased infiltration over the baseline condition by 
protecting mature trees and using low-maintenance gardens around dwellings, beneath 
trees and along road frontages, replacing grass. Overland flow paths were protected by 
using plantings and building decks over the top to passively exclude vehicles and people). 
This paper reviews HNZC’s experience with planning and consent processes, and the 
construction and maintenance of devices. These experiences have identified keys to 
successful implementation of LIUDD, with special relevance to urban residential 
intensification and affordable social housing. HNZC has seen a growing appreciation of 
environmental design features among community members, and these perceptions are 
also examined. 
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1 INTRODUCTION  

Talbot Park, a Housing New Zealand Corporation (HNZC) development in Glen Innes, 
Auckland, has recently undergone a community renewal project adopting sustainable 
design and development practices. The project aims to improve living conditions for 
residents by providing medium-density housing, quality urban design, and community 
strengthening. The technical low Impact Urban Design and Development (LIUDD) 
features are aimed at energy efficiency and on-site stormwater management. On-site 
stormwater features are intended to mitigate the effects of increased imperviousness and 
contamination loads created by the development and are the focus of this paper including 
the environmental performance of the rain gardens. The paper reviews the developer’s 
experience with planning, construction and maintenance of LIUDD features.  

Talbot Park is situated in Glen Innes, a suburb rated in the highest decile of deprivation in 
the country (Salmond et al., 2007), with very low relative household incomes, and poor 
health. Over 50% of the houses in Glen Innes are owned by Housing New Zealand, with 
most built in the 1950s and 1960s.  

The Talbot Park Community Renewal Project took place between 2002 and 2007. The 
project sought to address key community concerns: community and personal safety; lack 
of local employment opportunities; community health; and education and social services.  
Before redevelopment, Talbot Park had 9 three-story apartment blocks (called Star blocks 
– 108 units) and 59 two-story, multi-unit blocks and duplexes based around a long, linear 
park (traditional radburn design) that ran through the middle of the block. The park 
created an unsafe open space – most houses backed onto the reserve with limited 
opportunities for surveillance (Fig. 1). 

Talbot Park was selected as a demonstration project of sustainable urban design, based 
on principles of LIUDD and Crime Prevention Through Environmental Design (CPTED). 
The Renewal project included redeveloping the entire site: the Star blocks were 
renovated but all other homes were replaced; two new roads now bisect the site (the 
central road becoming the overland flow path for flooding events); and two parks have 
been developed (Fig. 1). In response to strong community concerns, housing density was 
only increased slightly (from 1 unit per 200 m2 of the site area to 1 unit per 180 m2), half 
the density that was permitted under Residential 8 zoning; however, about 200 more 
people now live in Talbot Park, as some new houses have many bedrooms (for large 
families).  

At the beginning of the planning process, HNZC sought assistance from Infrastructure 
Auckland (IA), now administered by the Auckland Regional Council (ARC). IA provided 
guidance and support on LIUDD and invited HNZC to apply for funding. Following 
extensive consultation, strong community support for sustainable design approaches was 
given by local iwi, and conservation and recreational groups. A joint funding application 
was submitted in 2004 in collaboration with Landcare Research, and the University of 
Auckland, and with support from Auckland City Council (ACC) as part of the Tamaki Inlet 
Regional Project. This project aimed to manage growth in the catchment while protecting 
the estuarine receiving environment. IA Funding in the Tamaki Inlet area supported the 
demonstration of on-site stormwater collection, reuse, and treatment, and for educational 
purposes at Talbot Park, the Auckland Netball Centre and Landcare Research Tamaki 
campus. This paper outlines the Talbot Park area. 

 



     

Figure 1. Talbot Park before redevelopment (left photo) and as redesigned (Boffa Miskell 
2005) and implemented with new roads and housing.  The nine star blocks remain. 

2 LIUDD APPROACHES USED 

The concept plan for Talbot Park was designed to integrate a range of low-impact 
approaches that would collectively minimize and mitigate impervious areas. The 
approaches included:  

• minimising the impervious area using narrow roads and permeable paving 
• maximising interception and infiltration in ‘permeable areas’ by retaining mature 

trees where possible, replacing grass with mulched landscaped areas, and 
restricting vehicles to roads  

• capturing roof runoff in rain tanks 
• reusing captured roof runoff for irrigating gardens and flushing toilets 
• capturing and treating footpath and road runoff in rain gardens and landscaped 

areas. 
 
Narrow roads (12.4 metres wide, compared with the standard 18m wide suburban street 
requirement) with 12 protruding rain gardens were designed to slow traffic, provide 
greater pedestrian connection to the town centre, and reduce impervious surface 
coverage. The roads have a single camber so all water drains to the side with rain 
gardens. Driplines of established trees were protected by minimising site excavation and 
impervious surfaces, establishing low-maintenance landscaping, and excluding vehicles 
through using low bollards. Overland flow paths were protected by passive exclusion 
(e.g., groundcover plantings, building decks over the top). Extensive low-maintenance 
landscaping and mulching around dwellings, beneath trees and along road frontages, has 
replaced grass over large areas. Sustainable design features also included increased 
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housing insulation and passive solar design. Some units are fitted with solar hot water 
panels.  
 
The remainder of this paper focuses on three of the key stormwater management 
features: rain gardens, rain tanks, and permeable paving. All aim to mitigate peak and 
total stormwater runoff usually associated with imperviousness. Rain gardens were also 
expected to reduce contamination and prevent spills (shock loads) that are the primary 
cause of fish kills in the Omaru Stream, which receives stormwater from Talbot Park.  For 
example, a discharge from another part of Glen Innes in January 2008 affected a 200-m 
stretch of a tributary of the Omaru Stream killed over 282 fish, including 240 eels (up to 30 years old) 
and 40 inanga; chemical burns on the fish were consistent with a spill of concrete washings or possibly 
industrial chemicals. Had such a spill occurred in Talbot Park, the rain gardens would have mitigated 
the impact on the receiving environment. 
 

3 PLANNING 

Talbot Park was earmarked by central government as a flagship demonstration project for 
sustainable urban design, leading to LIUDD being included. In 2003, when the concept 
plan was submitted to ACC, asset managers considered point source contamination, 
particularly from building construction materials (e.g. galvanized zinc products), to be the 
priority, not the remediation of development effects, maybe because the development 
has <60% impervious surface cover (meeting ACC requirements). City Council consent 
staff were not generally supportive: the narrow proposed road widths conflicted with 
standard requirements; and Council did not want to maintain rain gardens and were 
concerned about their performance. Council did not support reducing the number of 
proposed carparks to less than 1 per household, despite the ready availability of public 
transport, the proximity to Glen Innes town centre (a short, flat walk), and evidence 
indicating residents did not have high car ownership. Consents staff only supported 
permeable paving around the 1-bedroom units and included this as a consent 
requirement to maintain adequate site permeability. 

From a developer’s perspective, there were strong disincentives to include low-impact 
design as standard development contributions were required, and consent and 
construction processes were much more complex. The consent process was slow and time 
consuming, and HNZC acknowledged the support of Auckland City Council policy staff in 
attaining consents.   

4 IMPLEMENTATION  

Rain gardens, rain tanks, and permeable paving are examined in more detail below, with 
a focus on the developer’s experiences of implementation. 

5.1 Rain Gardens 

Rain gardens were installed within the new public roads and landscaped in January 2006.  
HNZC decided not to install rain gardens on individual properties to minimise 
maintenance requirements, for which HNZC would be responsible but for which they 
would be unlikely to be allocated additional budget. HNZC also anticipated difficulty 
ensuring that tenants stay off the rain gardens (to avoid compaction). However, 
extensive landscaping around larger family homes is generally performing well under the 
existing maintenance regime, indicating rain gardens within sections may also have been 
practical. 



Rain gardens generally conform to specifications in Technical Publication 10 (Auckland 
Regional Council, 2003). Key design features of the rain gardens are shown in Figure 2 
and include: 

• Ponding depth of 150 mm. 

• Substrates of 75 mm of shredded mulch on 700–800 mm of ‘sandy loam topsoil 
with <25% clay content’, underlaid by a geotextile and 250 mm of scoria encasing 
a flexible drainage pipe connected to the catchpit. The specified soil was unable to 
be located, so local soil from site stockpiles was substituted. 

• Catchpits located at one end of the rain garden (usually the lower end in cases 
where the road slopes). 

• Road pavement supported by a 500-mm-wide extension of the road sub-base into 
each garden. The sub-base was retained using a plywood sheet, and protected 
from tree roots by a thick, flexible plastic liner around the sides of each rain 
garden. The 20–40-mm gravel proposed for this area was replaced with soil and 
organic mulch, as gravel could encourage children to play in gardens and/or create 
a nuisance by throwing stones. 

• Runoff entered rain gardens from the road through 0.5-m-wide slots cut in one 
edge of the curb, and as sheet flow from adjacent footpaths. 

Figure 2: Rain garden cross section showing construction materials (Boffa Miskell, 2005).  

 

Construction contractors had no experience in building rain gardens. Critical design 
specifications were generally not followed, the most important being: 

• Slots in the curb were narrower at the base (200–300 mm) than specified, thus 
restricting flows into the gardens. Curbing was later modified using ‘wings’ to 
increase capture of stormwater (Fig. 3). 
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• Some grates were too high (by about 50 mm) allowing storm water to pond on the 
road. 

• Contractors overfilled the rain gardens with soil and mulch over the first 12 
months, reducing the ponding depth to the extent that runoff did not pond over 
the entire surface of any rain garden, causing short-circuiting of runoff to the 
overflow grates and in some cases preventing runoff from entering gardens (Fig. 
3).   

 

Figure 3: Rain garden showing overfilling with soil and mulch, material from adjacent 
building sites blocking the inlet, and retrofit ‘wings’ (circled) to improve entry of runoff. 

 

HNZC was responsible for maintaining the rain gardens for the first two years or until 
consent conditions have been met. HNZC employs a Talbot Park resident as gardener for 
all common areas in the development (except public parks). This work is vital for 
removing weeds, removing litter, general maintenance; and because the gardener is 
regularly on site, it is possible to keep on top of what is happening ‘on the ground’.  

ARC measured permeability rates on completion of the rain gardens and determined they 
were performing according to specifications. Infiltration testing of two rain gardens in 
September 2006 and March 2008 by Landcare Research confirmed permeability rates 
exceeded the ARC (2003) permeability guidelines of 300 mm per day despite the 
accumulation of silt, sand and debris washed from adjacent building construction sites 
(Fig. 4) that combined with compaction by errant vehicles. Building materials were also 
stored in rain gardens causing physical damage to plants. Sedimentation and compaction 
occurred because rain garden installation was an integral part of the construction of two 
new roads through the development; their completion was required before the issuing of 
building consents. Accumulation of sediment further reduced live storage. This 
accumulation and physical damage was implicated in the high mortality of groundcovers 
in the rain gardens (e.g. Muehlenbeckia complexa, Libertia peregrinans and Carex 
cultivars). The creation of anaerobic zones starved roots of oxygen (Arthropodium = 
rengarenga being particularly susceptible). Phormuim cookianum (mountain flax) was the 
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best-performing groundcover over 3 years with moderate to high growth rates and 
present in all 14 rain gardens in March 2008, dominating the mean 40% vegetation 
cover. Carex, Libertia, and toetoe were present in about one third of the rain gardens and 
muehlenbeckia in one fifth. Mean vegetation cover was 40%. Infiltration rates have 
increased over time, as earthworms and root growth open the soils, and integrate the 
decomposing mulch with underlying soil. 

Landcare Research used the double-ring method of measuring infiltration in which the 
surface layer of mulch, where present, was removed before infiltration was measured and 
water ponded within two nested rings (pressed approximately 50 mm into the surface) 
for at least 1.5 hours until the infiltration rate of water in the centre ring become 
constant.  
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Figure 4: Infiltration rates measured in 6 rain gardens, March 2007.  Mean infiltration 
rate was 1000 mm/hour, median 480 mm/hour and minimum 12 mm/hour. The right-
hand graph shows the 25th and 75th percentile values (shaded box), the 10th and 90th 

percentile values (whiskers), mean value (horizontal line in the shaded box).  

HNZC recognized the need to refit the rain gardens that had inadequate ponding depth 
and poor plant cover; ARC also required retrofitting before releasing IA funding to HNZC. 
Stakeholders (HNZC, ARC, ACC, Boffa Miskell and Landcare Research) met in September 
2006 to discuss, and agree on retrofitting actions. Plans that focused on increasing the 
live storage to design levels by lowering the surface of the rain gardens and, in some 
cases, by also increasing the height of the stormwater overflow grate were approved by 
ARC in February 2007; reconstruction will occur shortly. 

Minimal plant care and litter removal was carried out while refit planning was undertaken. 
As a result, by March 2008 36% of inlets were partially or totally blocked. ACC formally 
took over ownership of the rain gardens as an asset on public roads in April 2006, and 
will take over management of the rain gardens when the refits are completed.  

5.2 Rain garden lessons  

• Ensure all key stakeholders, including the local authority, have bought into the 
LIUDD approach at the start of the project and are committed to achieving the 
agreed LIUDD objectives. 
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• Ensure contractors understand the critical design features of rain gardens, 
particularly the design of ponding depth and unrestricted flow into rain gardens 
from impermeable surfaces.  

• Plant cultivars should be confirmed to ensure mature heights allow clear views of 
children on footpaths (the toetoe cultivar was too large, being 1 to 1.4 m tall).   

• Use a non-floating organic mulch (e.g., long-fibre chip) or protect overflow grates 
until vegetation is dense enough to prevent movement of mulch.   

• Completing the rain gardens before building construction led to their becoming 
clogged with sediment and physically damaged. Although the rain gardens were 
relatively effective as sediment traps, they should have been protected from 
sediment, or not completed until after construction. The gardens could have been 
part-filled (to minimise the hazard to pedestrians) and covered with a filter cloth 
allowing later easy removal of overlying sediment after the houses were finished. 

• An on-site gardener/maintenance person is ideal where there are many 
raingardens and/or extensive landscaping. The gardener needs to be inducted into 
the aims and approaches to LIUDD.   

• Maintenance required includes litter removal (at Talbot Park this needs to be at a 
higher frequency than many residential sites), weeding until full vegetation cover is 
established (the weeding effort depends on planting density, plant size and growth 
rates and mulch effectiveness), and removal of sediment in and near inlets to 
ensure unimpeded flow into the gardens. Removal of sediment will also remove 
many weeds, which tend to colonise exposed soils and sediment at inlets. Such 
maintenance, which took 5–15 minutes per rain garden in March 2008, is likely to 
decrease the frequency of catchpit empyting, if the floating mulch is not used 
initially.  

5.3 Rain tanks 

Rain tanks are being trialled by HNZC to reduce discharge volumes, and lower peak 
runoff rates by retaining stormwater until tanks are full. Importantly, they are also used 
to conserve water, as the HNZC, unlike private landlords, pay for all water supply costs 
for tenants and therefore have an economic interest in measuring water conservation 
potential. Based on Council requirements, the rain tanks only supply toilets and outdoor 
taps. Small rain tanks (3500 litres) were installed in 8 x 1- and 3-bedroom homes; these 
were half the size originally planned because it was decided space in the small backyards 
(<50 m2) needed to be retained for tenant use. HNZC were only able to source 
conventional round concrete or plastic tanks at the time of construction. The cost of 
undergrounding concrete tanks was prohibitive, and HNZC would have liked to trial 
different tank shapes and sizes, for example, long narrow tanks that fit between houses 
and can double as walls, as are available in Australia. Raised beds with trellising were 
built against one side of the tanks for tenants to use as a planting box. A larger 50,000 l 
tank was installed underground at the Atrium 24-unit apartment block to supply 24 
toilets, irrigate communal garden areas, and provide water for washing-down outdoor 
areas. Signs next to outdoor taps warn that the water is “not drinkable”.  
 
5.4 Permeable Paving  

A small amount of permeable paving was installed around 4 x 1-bedroom accessible units 
and a 24-unit apartment block. The product used created a hard sharp surface, leading 
HNZC to decide it would be unsuitable for areas where children play. As HNZC were able 
to find a suitable and cost-effective permeable paving products at the time, permeable 
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paving was not installed more extensively on driveways, patio areas and pathways as 
initially planned. The cost of ongoing maintenance was also a deterrent, as was the lack 
of a contractor specialised in this maintenance. However, later in the renewal project, a 
new permeable paving product (PermaPave) was sourced. This product was installed, 
together with a sedimentation tank at the Atrium apartments to help filter runoff from the 
car parking area. 

6. SOCIAL PERFORMANCE OF LIUDD DEVICES 

Social aspects of LIUDD related to landscaping, rain tanks, and rain gardens are 
examined below. Interviews and ongoing interactions with residents and HNZC staff 
inform these findings. 
 
6.1 Landscaping  
 
Landscaping (including rain gardens) using CPTED principles has greatly improved the 
sense of open space and amenity values, and also increased native biodiversity and 
residents’ interaction with native plants within Talbot Park. The overall sense of safety in 
Talbot Park has been significantly improved by greater surveillance and accessibility to 
the public. The new parks are yet to open, but it is anticipated more people will use the 
parks, which will contribute to a sense of safety. Talbot Park and neighbouring residents 
like the ‘look and feel’ of the place, and landscaping has been an important aspect of this. 
Some residents would like more colourful plants, and this could be accommodated with 
native plants (e.g. hebes). In individual dwellings some residents have replaced or 
supplemented landscaping with exotic plants with large or brightly-coloured flowers (i.e. 
a strong Pacific cultural theme), in some cases vegetables, and in one notable case, 
succulents and garden art. This use of plants as symbolic markers of identity suggest a 
sense of attachment and pride in the place. 
 
6.2 Rain tanks 

Tenants use the outdoor taps mainly to water gardens and to wash down outdoor areas. 
Tenants in the Atrium apartment block (particularly those fronting the main road) have 
commented they regularly need to wash down accumulated dust and dirt from balconies. 
Only ground-floor tenants have outdoor taps, and some other tenants have expressed 
regret that they have to use the “good water” from the mains supply to wash down 
balconies, suggesting the water ranking system imposed by Council is supported, or 
perhaps matched, by tenants’ perceptions about water quality. 

 
Several rain tank operating systems were installed in Talbot Park, as HNZC’s knowledge 
increased through the project. Early rain tank systems required that tenants manually 
switch over to mains for toilet flushing and outdoor water use if rain tanks ran dry, and 
switch back to tank water once it rained. The manual switch system was unsatisfactory 
because HNZC had to remind tenants to switch back to tank water (tenants had no 
financial incentive to do so as HNZC pay water bills). l. Rain tanks built subsequently into 
the 1-bedroom units and apartment complex are based on an automatic mains refill 
device that will function should the rain tank run low.   

Maintenance of water pumps, rain tanks, a sedimentation tank, and permeable paving is 
HNZC’s responsibility. Maintenance of low-impact design systems is a new challenge for 
HNZC; contractors tend to have little experience of such maintenance, and suitable 
maintenance programmes, and their funding, are still being worked through with the 
HNZC maintenance contractor.  

6.3 Rain gardens 
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In addition to stormwater treatment, the rain gardens at Talbot Park act as traffic 
calming devices and contribute to an improved sense of safety. We have observed narrow 
roads have led to safer traffic speeds and lower volumes, allowing children to play, walk 
and ride bikes safely on or near roads.  
 

7. COLLABORATIVE LEARNING DEMONSTRATION

HNZC saw the Talbot Park project as an opportunity to demonstrate to the community, 
building industry and government agencies what could be achieved through low-impact 
design in the redevelopment of an existing urban neighbourhood. HNZC and Landcare 
Research are working collaboratively on Talbot Park as a case study. Landcare Research 
facilitates a collaborative learning approach to the case study that is building knowledge 
related to the planning, implementation and monitoring of LIUDD. Moving beyond 
traditional scientific approaches of problem solving and technology transfer, researchers 
provide opportunities for reflective practice for a range of people involved in, and affected 
by, urban development. By providing the time to benefit from each others’ learning, the 
process supports the building of knowledge within and across science, policy and practice. 
In this way, capacity building can support adaptive urban environmental management 
(Greenaway et al., 2006).  

Collaborative learning has included recording and reflecting on planning, implementation, 
and monitoring. The case study has been regularly updated on the LIUDD programme 
website (www.landcareresearch.co.nz), and includes lessons learnt, practices developed, 
and processes by which changes have been made. Interviews with residents and dialogue 
between Landcare Research and HNZC have helped inform research. Monitoring the 
technical and social performance of low-impact devices in Talbot Park has been a key 
aspect of collaborative learning processes.  

7.1   OUTCOMES OF COLLABORATIVE LEARNING  
The inclusion of low-impact design at Talbot Park meant a broad range of stakeholders 
was engaged throughout the redevelopment process. Local authorities, central 
government, science providers, iwi, and community groups were involved both in the IA 
funding proposal and in master planning for Talbot Park. Stakeholders became more 
informed about low-impact design and about finding ways of working together to support 
implementation. Planners worked with asset managers and the developer to reach 
agreement on stormwater solutions. The Tamaki Estuary Protection Society, a local 
community-based restoration group, supported the IA funding application and members 
have since toured Talbot Park and taken part in a workshop on LIUDD facilitated by 
Landcare Research. The Ngati Whatua O Orakei Maori Trust Board also lent their support 
to the funding.  

While Glen Innes residents were generally unaware of the low-impact approaches used at 
Talbot Park, they were supportive in principle when these approaches were explained. 
The general sense expressed was that the local natural environment had been degraded 
by urban development in Glen Innes and people were quick to recognise the value of low-
impact approaches in caring for the natural environment. The ‘natural environment’ was 
not neatly compartmentalised by residents. Instead, people often spoke about the 
environment in a holistic way. For example, safety issues dominated all discussion of 
public open space in Glen Innes, and for some Maori residents, negative impacts on the 
wairua (spirit) of the waterways were integral to environmental concerns. The Tamaki 
Estuary Protection Society had a strong interest in the natural and social history of the 
area, and supported any initiatives that would restore biodiversity. Such concerns have 
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implications for ways in which low-impact design is planned and promoted in the 
community. 

7.2   TALBOT PARK AS A DEMONSTRATION SITE 
Urban design approaches at Talbot Park have attracted wide interest among developers, 
local authorities, community groups and local residents, and several hundred have toured 
during and since the redevelopment process.  Educational opportunities with residents in 
relation to LIUDD are still to be actioned. A particular challenge is reaching the high 
proportion residents who together speak more than 15 languages, but have low English 
literacy. Tenants who have rain tanks on their properties saw water conservation as the 
key (and worthwhile) reason for the devices, but they did not link the rain tanks to 
broader low-impact approaches to stormwater management. Some Talbot Park residents 
expressed pride at being part of a demonstration renewal project that aims for improved 
environmental outcomes. Nevertheless, it is acknowledged that most residents have 
limited knowledge about LIUDD. Educational signs in the rain gardens will be one way of 
informing residents of low-impact approaches and the purpose and requirements of rain 
gardens, and will also engage residents more fully in the demonstration aspect of Talbot 
Park. Rain garden signs would require collaboration between HNZC (responsible for 
initiating the signage), Council asset management (owners responsible for maintaining 
signage), ARC (as IA fund administrators), and residents (to ensure relevance). 

8 CONCLUSIONS  

8.1 IMPLICATIONS FOR LIUDD IMPLEMENTATION  

The Talbot Park experiences have identified key implications for projects seeking to 
implement Low Impact Urban Design, with special relevance to urban residential 
intensification:  

• Local Authorities need to be brought on board early in the design phase and be 
ready to “own” the devices on public property. This is to ensure that Local 
Authorities get what they want, know what they are getting, and are ready for the 
ongoing maintenance following handover. Research with developers on perceptions 
and experiences of implementing LIUDD (Scott & Greenaway, 2006) showed a 
perceived mismatch between low-impact approaches and government’s desire for 
more compact forms of development.  

• At the time of the planning and construction of Talbot Park a limited range of 
products were available, especially for rain tanks and permeable paving, and there 
were few contractors with experience in their implementation. However, both new 
products and experience are increasing, and new developments should research 
product options.  

• The most readily accepted, and probably most cost-effective devices were rain 
tanks and self-watering, mulched landscaping (because these reduced runoff and 
water use). However, larger gains may have been realised if rain tanks could have 
been better integrated into landscaping, i.e. as walls between properties rather 
than taking up a large proportion of a small back yard with a circular tank  

• Landscaping the entire front of each front section, which included vehicle barriers 
(posts), reduced maintenance costs (lawn mowing) and increased safety 
(particularly by encouraging children to play in back yards (away from cars). 
Residents are likely to leave landscaping that includes some colour, e.g. Hebes. 

• It was difficult to justify currently available permeable paving in affordable housing 
projects due to upfront costs (cost includes both the paving and extensive 
subsurface specifications). 
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• Rain gardens should be commissioned (i.e. surfaced and planted) after the 
construction of buildings, or they should be protected from sediment loads and 
construction traffic.  

• Rain garden and rain tank contractors needed to be alerted to the key features of 
the devices to help ensure they are installed properly. Key features of rain gardens 
include depth of ponding, grate height, and stormwater entry points; of rain tanks 
for toilet use features include the requirement that they should not be topped up 
from the mains supply until a set minimum level has been reached. Devices should 
be tested before acceptance and signoff. For rain gardens this testing would 
include checking ponding depth and unimpeded stormwater flow paths. General 
contractors also need to be alerted to LIUDD devices and penalised if devices are 
adversely impacted (e.g., by vehicle traffic).   

• Tenant and community engagement will also reinforce LIUDD and enhance 
performance of devices. A community engagement strategy to reinforce LIUDD 
should draw on local values, meanings and practices related to the natural 
environment and include a variety of ways to communicate LIUDD, e.g., 
information for new tenants, signs, the education of maintenance staff/landscapers 
so they can answer questions, and encouragement to share their knowledge.  

• LIUDD projects require resources to develop a maintenance programme, to 
optimise the programme as site-specific experience is gained, and to ensure 
ongoing maintenance (permeable paving, rain tanks, rain gardens, landscaping). 

• If a project aim is to demonstrate LIUDD, documentation (including ‘as builts’ and 
monitoring) is important. Monitoring is most effective if drafted during the planning 
phase (for stormwater) and reassessed during construction. This enables learning 
and benefits to be identified quickly and allows any necessary remedial work to be 
carried out quickly, thus minimizing additional costs. 

8.2 KEYS TO SUCCESS 

The keys to successful implementation of LIUDD at Talbot Park include: 
• Early inclusion of LIUDD in the planning process. This allowed LIUDD to be 

discussed with the community during the planning process, (e.g., so that rain 
tanks were not a surprise for returning tenants), allowed space for devices, and 
optimised their location. It also allowed the integration of LIUDD with other 
solutions to issues raised by the community, e.g., plant species and location of rain 
gardens are consistent with enhancing security and aesthetics while calming traffic. 

• Building strategic relationships, particularly with planners in Auckland City Council 
and with Infrastructure Auckland (and subsequently the Auckland Regional 
Council) 

• Stable and committed leadership by the project manager and project coordinator 
over the term of the project and during its operational phase as a long-term 
community investment. 

• Leverage funding and support was gained by identifying Talbot Park as an 
integrated demonstration project, which was the reason both for IA funding and for 
planning support. It was also a driver for collaboration by researchers (funded from 
Public Good Science).  

• Reduction of stormwater runoff using several complementary methods, i.e. 
reducing the road footprint, and installing rain tanks, permeable landscaping, rain 
gardens and permeable paving.   

• Integrating process and outcome evaluation and monitoring into the demonstration 
project – including supporting HNZC in negotiating rain garden refits and allowing 
experiences learned from the project to be adopted by future HNZC developments. 

• Maintenance of landscaping by a paid resident ensures the landscape looks cared 
for and allows timely action. 
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HNZC’s Talbot Park urban renewal project has shown that financial, institutional and 
capacity barriers exist to the implementation of Low Impact Urban Design and 
Development and Crime Prevention Through Environmental Design, but there are good 
social and environmental reasons to continue this approach.  Increased LIUDD knowledge 
and practice in Auckland in the five years since Talbot Park was designed are likely to 
have lowered the institutional and capacity barriers to future developments.     
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