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Abstract of a Dissertation submitted in partial fulfilment of the 

requirements for the Degree of Master of Planning 

Abstract 

Planning for a Water Sensitive City: What can Auckland learn from Melbourne? 

 

by 

William Pringle  

 

This dissertation has a focus on Water Sensitive Cities, in particular, comparing how planning 

facilitates or hampers a movement towards becoming a Water Sensitive City in both 

Melbourne and Auckland. Secondly, this dissertations aims to establish if Auckland currently 

has a framework in place which is facilitating a smooth transition to Water Sensitive Urban 

Design (WSUD) and overall water sensitivity, or if Auckland could learn and adopt some of 

Melbourne’s planning approaches.  

This dissertation was carried out using a comparative case study to compare the two cities in 

depth. Furthermore, a document analysis was undertaken as a crucial way to compare the 

planning of both cities towards becoming water sensitive. 

This study found that Melbourne’s planning tools and devices are facilitating a smooth 

transition towards water sensitivity, and that Auckland could learn and adopt some 

measures from Melbourne to benefit the city for the future.    

As a result of these findings, I recommend that Auckland must add policy specifically 

regarding WSUD into the Auckland Unitary Plan and Auckland Plan 2050.   

 

Keywords: Water Sensitive Urban Design (WSUD), Water Sesntive Design (WSD), Environment 

Protect Act (EPA), Best Practice Environmental Management Guidelines (BPEM), Victoria Planning 

Provisions (VPP), Auckland Unitary Plan, GD04.  
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Chapter 1 

Introduction 

1.1 Brief 

Over the past two decades, cities all around the world have been experiencing the negative 

impacts of rapidly rising urban populations and the increasingly apparent effects of climate 

change. These impacts are particularly being felt on cities’ water systems (Brown et al, 2018). 

Climate Change is affecting the predictability of water supply, while at the same time demand 

is increasing, due to both increased population and increased per capita demand, and this 

combination is making it increasingly difficult to manage water services. As awareness of these 

vulnerabilities and the future uncertainties in urban water supplies grows, communities are 

seeking to increase the resilience of their water systems (Wong & Brown, 2009). The concept 

of a ‘water sensitive city’ has emerged - effectively a city which is sensitive to the natural and 

physical elements affecting a city’s water services.  

 

1.2 What is a water sensitive city? 

Most cities have a centralised water infrastructure, typically comprising large-scale pipelines, 

treatment plants, and drainage networks, and it is now acknowledged in the water resources 

literature that this approach exacerbates the unpredictability of supply and demand and 

erodes the resilience of cities (Fergusson et al, 2013). Traditional approaches where cities 

water infrastructure and management apply a ‘technocratic management approach’, are 

based on assumptions that key variables such as water demand and rainfall can be predicted 

or controlled. From recent literature, we can now say this method or approach is widely 

considered inadequate to respond to the uncertainties and extremes expected with climate 

change and other contextual conditions (Dominguez et al., 2011; Gersonius et al., 2012). A 

water sensitive city represents an aspirational future state for water management, where 

water supply, sanitation, flood prevention, and environmental protection servicing strategies 

all work together to deliver long-term sustainability, liveability, resilience, and prosperity 

(Wong, 2020).   
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Chapter 2 

Literature Review  

2.1 Transitional Framework  

As interest grows regarding water quality and water scarcity in cities, there has been 

increasing emphasis in the literature on what a water sensitive city is and how frameworks 

can be put in place to change the way a city’s water is managed. Australian researchers have 

developed the Urban Water Transitions Framework (Wong & Brown, 2009) as an analytic tool 

to show the various transitions normally involved in becoming a water sensitive city (Figure 

1). “The framework identifies the evolving socio-political drivers and service delivery functions 

as six distinct developmental ‘states’ that cities can be seen to move through, or are expected 

to move through, in response to society’s increasing liveability, sustainability and resilience 

aspirations for urban water management” (Brown, et al., 2018, p132).  

The first three stages of water management meet largely utilitarian expectations of supplying 

water, protecting health, and mitigating the impacts of floods. However, “the transition from 

the left side to the right side is particularly challenging, as it requires cities to fundamentally 

reorient existing infrastructures, institutions, and approaches to water management” (Brown, 

Figure 1: Urban Water Transitions Framework (Wong & Brown, 2009) 

 
 
 
 
 
 
 
 
 

Material removed for Copyright Compliance 
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et al., 2016 p13). Moving past the step of the drained city is particularly challenging. “This step 

requires a shift to an interdisciplinary approach that provides more flexible and integrated 

infrastructures and institutions at both centralised and decentralised scales” (Brown, et al., 

2018 p132). Within current literature, there is a particular focus on the transition between a 

waterway city towards a water sensitive city.  

 

Within a waterway city “the social, environmental and aesthetic values of clean waterways 

are a key focus, with consequent investment in improved stormwater management” (Brown, 

et al., 2018 p132). This is a similar challenge to moving from a drained to a waterway city, as 

there is need for significant change regarding current existing stormwater technology, 

towards a holistic approach, to include source control and distributed systems in combination 

with centralised infrastructure (Chesterfield, et al., 2015). During this stage is where water 

sensitive urban design (WSUD) becomes important. Water Sensitive Urban Design (WSUD) has 

emerged as a new approach and refers to the introduction of distributed ‘green’ technologies 

in the urban landscape for stormwater treatment, detention, and reuse with the primary aim 

to protect and restore natural waterways, decrease the risk and severity of floods and diversify 

sources of water supply (Kuller et al., 2017).  “Committing to the principles of a water-sensitive 

city provides a stronger impetus for a wider adoption of WSUD, beginning with the 

development of an implementation plan to strategically integrate sustainable water 

management practices into the urban landscape” (Lloyd et al, 2015). 

  

A city has become a waterways city when environmental impacts of both water extraction and 

waste processing are taken into account for the first time and urban planning has begun to 

integrate water as an important consideration (Brown et al., 2018).  

 

Within a water cycle city, sustainability is widely embraced, and water is now actively 

conserved in the environment. The previous waterways city stage, “in which government was 

expected to deliver risk-free water supply services, has been replaced with co-management 

arrangements between government, business and community” (Brown et al., 2016 p9). Here 

is where the process moves to think about demand, not just supply, stormwater and 

wastewater management. The process moving from a supplier/user model to co-management 

means there will be more awareness and shared responsibility about managing consumption. 

This stage marks a significant step towards a goal where a city is self-sufficient for water and 
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the impacts on the environment are severely reduced. This stage may be obstructed when 

local governments continue to be unwilling to modify systems to further sustainability (Brown 

et al., 2018). Overall, with the water cycle city, stakeholders and the distribution of utilities 

and responsibilities are fundamentally re-structured as a whole (Howe & Mitchell, 2011).  

 

Lastly, the futuristic approach of a water sensitive city is significantly different from other 

developmental phases. Researchers have found this phase has rarely been reached in water 

practice, however, the aspiration is there for many cities (Jefferies & Duffy, 2011). During this 

phase, the fundamental outcome and goal is to protect and enhance the environment, while 

providing resilience towards climate change for future generations. Another key attribute is 

that a water sensitive city will be flexible and adaptive, and that urban design will reinforce 

water sensitive values and behaviours (see figure 1). Brown et al. (2018, p133) state “all parts 

of the water sector will be committed to the sustainable management of a city’s water 

resources and hydro-social contracts will be adaptive and evolving”. Overall, a water sensitive 

city will be able to be sustainable into the future. This does, however, require significant 

change in infrastructure, and governmental and organisational functions. 

 

2.2 Melbourne Case Study  

The Melbourne metropolitan city is made up of multiple cities. This study will focus on the three Inner-

City municipalities:   

City of Melbourne, City of Port Phillip and City of Yarra.  

These cities and their suburbs are shown in Figure 2. 
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Retrieved from: https://en.wikipedia.org/wiki/List_of_Melbourne_suburbs 

 

Melbourne Water is a statutory authority owned by the Victoria Government, which manages and 

protects the city’s major water resources. Melbourne Water works collaboratively with water retail 

companies including the three metropolitan retailers, City West Water, Yarra West Water, and 

Southeast Water, shown in Figure 3 (Melbourne Water, n/d).  

Figure 2: Inner-City municipalities and their suburbs. 
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2.2.1 WSUD in Melbourne  

The City of Melbourne is a recognised leader in applications of WSUD, as shown by its award-winning 

Total Watermark Strategy (2004, updated 2008), and early implementation of stormwater harvesting 

and biofiltration street tree pits in city lanes - the city continues to be a model for other cities to follow 

(Lloyd, et al., 2015). Over recent decades, Melbourne, along with much of Australia has experienced a 

significant rise in temperatures and been affected by drought. From 1997-2009 ‘the millennium 

drought’ caused major environmental effects and was a decade-long period of below-average 

precipitation in Southeast Australia (Low et al. 2015). At this time storage volumes were historically 

low, and there was significant stress on water demand and supply.  

These significant weather events further reinforced the importance of transitioning to become more 

water sensitive through the use of WSUD. In a 2013 report Melbourne Water defines WSUD. “Water 

Sensitive Urban Design (WSUD) integrates urban water cycle management with urban planning and 

design, with the aim of mimicking natural systems to minimise negative impacts on the natural water 

cycle and receiving waterways and bays” (Melbourne Water, 2013, p5).  

From the 1960’s onwards Melbourne saw significant change. Using evidence from a 50 year timeline, 

extensive data collection, and individual and group interviews gathered by Brown et al. (2013), Brown 

et al. (2016) identified six separate phases in the city’s transition from a drained city to a waterways 

city (Figure 4). “Taken together, these six phases chart the initial emergence of a sustainability issue 

Figure 3: Melbourne Water Retail Companies (Melbourne Water, 2020) 
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through to the eventual embedding of new sustainable water management practices as part of a 

business-as-usual approach” (Brown et al., 2018 p135).  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Over the past 50 years, the city changed its stormwater management from a traditional drainage 

system that releases untreated stormwater into rivers and the ocean to one that retains stormwater 

at source to support multiple objectives, such as creating local ecological landscapes, improved 

amenity and flood mitigation” (Brown, et al 2018 p134). This change has led to a sense of future 

sustainability and resilience to climate change within Melbourne, however, there is still a long way to 

go towards becoming a water sensitive city.  

The emergence of new stormwater management practices and policies has played a significant part in 

Melbourne becoming a waterways city, but this is only one key aspect of the transition. Involving an 

extensive policy, framework and a new network of actors involved in the policy and practice spheres, 

the city has successfully shifted towards becoming a waterways city (Brown et al. 2018). From this, 

Melbourne is now in the position to transition further along the urban water transitions framework, 

further towards a water sensitive city. The pace of this change, however, will be heavily swayed by 

many indicators including political will and government investment (Brown et al., 2016).   

 

2.2.2 Regulatory Considerations for WSUD  

Planning and policy are being used as an effective tool to facilitate the development of WSUD across 

Melbourne. Many federal and state plans and policies now include clauses and policy tools related to 

WSUD principles. 

Figure 4: Melbourne’s progress showing the steps from a drained city to a waterways 
city through six transition phases (Brown et al., 2016) 
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As WSUD has become more mainstream in Melbourne, there are now a number of regulatory 

considerations for this. The following sections will address how policy and planning is allowing for 

WSUD to be implemented in Melbourne.  

2.2.3 Heirachy of Planning Legislation  

Figure 5 below explains the hierarchy of planning policy containing WSUD policy and guidance 

documents for WSUD in Victoria.  

Within this figure, the key policy documents which support WSUD within the Victorian planning 

framework (as shown by Choi & McIlrath, 2017) are:  

• State Environment Protection Policy (SEPP) (Waters of Victoria) (WofV) (Environmental Protection 

Authority [EPA], 2003), made under the Environment Protection Act 1970, requires decision makers to 

apply the Best Practice Environmental Management (BPEM) Guidelines;  

• the Integrated Water Management provisions at clause 56.07 of the Victoria Planning Provisions 

(VPP) (applicable to new residential subdivision);  

• the BPEM Guidelines (applied through SEPP (WofV) and clause 56.07 of each planning scheme see 

below for more);  

• the PSP Guidelines which are applied for Precinct Structure Plan (PSPs) in Melbourne’s Growth Areas 

pursuant to clause 11 of the State Planning Policy Framework (SPPF); and  

• clause 14.02 of the SPPF, which requires application of SEPP (WofV) 
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2.2.4 Urban Stormwater Best Practice Environmental Management Guidelines 
for stormwater management (1999) 

This guideline document is a state level instrument and was designed to meet the needs of people 

involved in the planning, design and management of urban land uses or stormwater drainage systems. 

Melbourne has objectives for onsite treatment regarding urban stormwater quality. “These 

stormwater quality objectives reflect the level of stormwater management necessary to meet the SEPP 

(Waters of Victoria) (EPA Victoria, 2003) requirements and are the target design criteria for WSUD 

treatments” (Melbourne Water, 2013 p9). These guidelines include: 

• 80% retention of the typical urban annual load for Total Suspended Solids (TSS) 

• 45% retention of the typical urban annual load for Total Phosphorus (TP)  

• 45% retention of the typical urban annual load for Total Nitrogen (TN)  

• 70% retention of the typical urban annual load for gross pollutants (litter). 

Overall, Melbourne has many planning and policy provisions that local councils are required to 

implement. There is policy and aspiration towards becoming a water sensitive city and literature has 

Figure 5: Key policy documents which support WSUD within the Victorian planning framework 
(Choi & McIlrath, 2017) 
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shown that planning has facilitated the development of Melbourne’s WSUD and overall target of 

becoming a water sensitive city.  

2.2.5 State Environment Protection Policy (Waters of Victoria)  

The State Environment Protection Policy (SEPP) (EPA Victoria, 2003) is a state-wide policy requiring 

that runoff from urban and rural areas must not compromise the beneficial uses of receiving 

waterways (Melbourne Water, 2013). This policy is also concerned with defining environmental quality 

objectives and describing the attainment and management programs that will ensure the necessary 

environmental quality is maintained (Melbourne Water, 2014).  

 

2.2.6 Victoria Planning Provisions (VPP) 

The Victoria Planning Provisions (VPP) are the standard provisions that form the framework for all of 

Victoria's planning schemes. These provisions provide a state-wide reference to construct planning 

schemes. The VPP contains several clauses that support the sustainable management of stormwater 

runoff from development, including the use of WSUD (Melbourne Water, 2013). Local Councils are 

responsible for administering planning policies and these clauses provide a base in the planning 

scheme for councils to apply WSUD requirements to all developments (Melbourne Water, 2014). 

Included in the VPP are clauses which relate to development within the state, without going into depth 

these include Clauses 10, 11, 12, 14, 15 & 19. Furthermore clauses 56 also relates to WSUD principles 

(Melbourne Water, 2013). These policies concerning WSUD will be examined in more detail in chapter 

x. 

 

2.2.7 Total Watermark – City as a Catchment  

In 2008 the City of Melbourne, the inner-city municipality of Melbourne, delivered a policy called Total 

Watermark - City as a Catchment. The aim of this policy was to use the ‘city as a catchment’ approach 

towards becoming a ‘water sensitive city’ (Melbourne Water, 2014). This policy is a key step for 

Melbourne, representing the first step beyond WSUD towards becoming a water sensitive city, and is 

part of City of Melbourne’s work to become one of the world’s most sustainable cities. It aims to 

address the following areas (City of Melbourne, 2014) including:  

1. Climate change adaptation and flood: a resilient and safe city that is adapted to 

current and future extreme weather events  

2. Water for liveability: a water cycle that supports the health, wellbeing and enjoyment 

of everyone who works, lives, visits, and plays across and beyond the municipality of 

Melbourne.  



 11 

3. Water for the environment: water managed for biodiversity, healthy public open 

spaces and waterways 

4. Water use: efficient use of fit-for-purpose water contributes to improved sustainability 

of Melbourne’s water supply system. Includes water use and the differentiating uses 

for water. 

The objectives for these include to embed topics such as climate change adaptation, flooding and 

water for liveability into planning process. Targets are set for 2030, for both water quality and water 

use. 

2.3 Auckland’s Planning of WSUD 

Auckland is currently a drained city and policy and action for WSUD and beyond is lacking, 

however the aspiration has increased. Auckland’s water is managed by Water Care, a company 

that draws water from multiple sources, treats it to a high standard and delivers it to homes 

and businesses via a vast network of pipes. It also collects, treats and disposes of wastewater, 

including trade waste from industry.  

In 2010, Auckland Council was created out of the amalgamation of seven territorial authorities 

and one regional council, with the rationale that a unified structure, would provide better 

Local Government services in Auckland (Fenelon & Hellberg, 2015). However, much of 

Auckland’s infrastructure, such as water, wastewater, and stormwater networks, are outdated 

and do not meet modern requirements or expectations (Auckland Council, 2018). This shows 

the importance for Auckland to make change through policy and planning, especially if it wants 

to retain the title it gained in 2021 of the most liveable city in the world (BBC, 2021).  

In terms of policy, Auckland aspires to be a Waterways City and is drafting policy to that end; 

however, the majority of on-the-ground action follows the Drained City model (Fergusson et 

al., 2014). The Auckland council supports and wants to approach stormwater management 

through WSUD; however, literature suggests there is a long way to go for Auckland to become 

a waterways city. Currently the key statutory legislation for WSUD fall under the Resource 

Management Act 1991 (RMA1991), and the Local Government Act 2002 (LGA2002). Section 

79 of the LGA2002 requires the Auckland Council to adopt a spatial plan for Auckland, which 

is the Auckland Plan 2050. The Auckland Unitary Plan was made as a requirement of the 

RMA1991. 
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2.3.1 Auckland Unitary Plan 2016 

The Auckland Unitary Plan 2016 (AUP) is a planning document that replaces the former Regional Policy 

Statement and the 13 regional and district plans. The plan has 3 key roles:  

(1) it describes how the people and communities of the Auckland region will manage Auckland’s 

natural and physical resources while enabling growth. 

(2) it provides the regulatory framework to help make Auckland a quality place to live, attractive to 

people and businesses and a place where environmental standards are respected and upheld; and  

(3) it is a principal statutory planning document for Auckland. Other relevant planning documents 

include the Auckland Plan, the Auckland Long-Term Plan and the Auckland Regional Land Transport 

Plan 

2.3.2 Auckland Plan 2050 

The purpose of the Auckland Plan is to set long-term spatial plans and set a direction for the 

future of the city’s development. This plan does include directions that Auckland’s future 

development and growth should be used to enhance and protect the natural environment 

and upgrade ecosystems by inserting sustainable environmental methods into development 

to improve water quality and stormwater treatment (Tonkin & Taylor, 2019). Within this 

plan, there is recognition that infrastructure, mainly green infrastructure, plays an important 

role in improving the quality of the environment and that environmentally sensitive 

approaches such as water sensitive design are key. However, within this plan water sensitive 

design is only mentioned three times. 

2.3.3 GD04 

GD04 is a guideline document to WSUD in Auckland with an audience for “policy planners, 

stormwater engineers, landscape architects, and other design practitioners associated with 

land development and land use planning where stormwater and freshwater management is a 

consideration” (Lewis et al., 2015 p). The WSD principles identified for Auckland are 

summarised below:  

• Promote inter-disciplinary planning and design.  

• Protect and enhance the values and functions of natural ecosystems.  

• Address stormwater effects as close to the source as possible.  

• Mimic natural systems and processes for stormwater management  

Currently, these two plans and one guideline document are the only current policies relevant 

to WSUD in Auckland. Whereas there is now extensive literature about planning and 
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implementation of WSUD in Melbourne, there has been little written about Auckland’s 

water sensitive journey. In order to examine the water sensitive journey for Auckland, this 

dissertation conduct further research to find out how planning is affecting WSUD 

implementation in Auckland. 

2.4 Conclusion  

WSUD is on the way to becoming mainstream in both cities, and in Melbourne in particular, 

planning instruments are playing a key role in facilitating that. The literature indicates that 

many state and local policies, planning provisions, strategies, and environmental management 

guidelines are shaping Melbourne’s transition towards further WSUD. The literature indicates 

there is movement towards the transition in Auckland, however, WSUD has been given much 

less focus in Auckland’s policy and planning frameworks when compared to Melbourne. What 

is not clear within the literature, is how the planning tools interrelate/integrate in both cities. 

Furthermore, it is unclear what tools are more important or effective in assisting a transition 

to a water sensitive city and increased WSUD development.  

2.5 Research Questions  

• How does planning facilitate or hamper movement towards becoming a Water 

sensitive City in both Melbourne and Auckland? 

o Is the planning framework currently in place in Auckland facilitating a smooth 
transition to WSUD and overall water sensitivity or could Auckland learn from 
and adopt some of the approaches in Melbourne? 

 

 

 

 

 

 



 14 

Chapter 3 

Methodology  

To carry out research and gather data for this report, the following methods were used: 

3.1 Comparative Case Study  

This dissertation was carried out as a comparative case study, using the two cities of Melbourne and 

Auckland to compare the development of the cities becoming a water sensitive city. “A case study is 

an in-depth examination, often undertaken over time, of a single case – such as a policy, programme, 

intervention site, implementation process or participant. Comparative case studies cover two or more 

cases in a way that produces more generalizable knowledge about causal questions – how and why 

particular programmes or policies work or fail to work” (Goodrick, 2014). In this case a comparative 

case study is particularly useful to elaborate on any differences and similarities between the two cities, 

especially regarding the differences in plans and clauses needed to implement a water sensitive 

society.  

3.2 Why Melbourne and Auckland?  

3.2.1 Melbourne  

Over recent decades, Melbourne has become known as a world leader for climate change mitigation 

and in particular its development towards becoming a water sensitive city. As noted earlier, rising 

temperatures and increased frequency and severity of droughts has led to Melbourne making the 

sustainability issue of water sensitivity a key focus in policy and planning. There is a large quantity of 

literature concerning Melbourne’s transition towards a water sensitive city, making the comparison 

with another city easier within the time constraints of this study. With reference to Wong & Brown’s 

(2014) Urban Water Transitions Framework, Ferguson et al (2014) concluded that at that time, 

Melbourne’s action was at the Waterways City stage, but its policy and aspiration were at the Water 

Cycle City and Water Sensitive City stages respectively (Figure 7), whereas Auckland’s actions were at 

the Drained City stage, and its policy and aspirations at the Waterways City Stage (Figure 8). It 

therefore appears that the cities are at quite different stages along the continuum, and a comparison 

between them will potentially shed light on steps Auckland could take to speed its transition to a 

water sensitive city. As policy concerning water sensitivity in Melbourne has increased in recent 

decades, it helps to answer the question of how planning facilitates the development of water 

sensitivity.  
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Individual stakeholder representatives and some individual projects are shown as being more 

advanced stages along the transition.  

3.2.2 Auckland  

Auckland was chosen as the other case study as the city has recently had low dam levels, and for 

some decades has exceeded the ability of its catchment to supply its water needs, emphasising a 

need for a focus on water sensitivity. With recent attention given to the planning of WSUD in 

Auckland, there is a need for research to understand how the current planning framework is 

functioning in this area and how it can be improved. Furthermore, what could Auckland learn from a 

nearby city that has made much progress in this area. If Auckland’s aspiration is only at the 

Waterways City stage, as shown in figure 8, it will be useful to consider how planning or the lack of 

planning facilitates or hampers the development of WSUD in both cities. As climate change will 

continue to have an effect on Auckland’s water sensitivity, this comparative case study aims to 

examine the planning and further opportunities for Auckland’s future water sensitive development.  

3.2.3 Population Comparison 

Concerning the population of both cities, Melbourne’s metropolitan area has significantly more 

inhabitants than Auckland’s metropolitan area. Auckland Council (2018) identifies that Auckland has 

Figure 6: Melbourne’s action, policy and aspiration towards becoming a 
water sensitive city (Ferguson et al. 2014) 

Figure 7: Auckland’s action, policy and aspiration towards becoming a water sensitive city 
(Ferguson et al. 2014). 
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a population of 1.66 million as of 2017, with an expected increase of 39% by 2043. 33% of New 

Zealand’s entire population lives in the Auckland metropolitan area.  

The population of Greater Melbourne (according to Australian Bureau of Statistics, 2021) is 5.15 

million as of 2020. Currently, Melbourne has an annual growth rate of 1.6%, compared to 1.1% in 

Auckland.  

 

Table 1: City Comparison 

Comparison of both city’s  Melbourne  Auckland  

Population  5.15 million (2020) 1.66 million (2017) 

Water organisation  Melbourne Water  Watercare  

Urban Transitions Framework 
Stage (as assessed by 
Fergusson et al, 2014) 

Waterways city  Drained City  

 

3.3 Document collection and analysis  

This project used document collection and analysis as a crucial way to compare the planning 

of both cities towards becoming a water sensitive city. I looked at research articles and 

journals concerning both Melbourne’s and Auckland’s journey towards becoming a water 

sensitive city. In addition, I looked at current and future planned planning provisions that 

enable each respective city to become more water sensitive, including the implementation of 

WSUD. From this research, the project then analysed this data, comparing the planning 

provisions and policies of each city. From this, the aim was to then explain where both cities 

sit on the Urban Water Transitions Framework (Wong & Brown, 2009), and what Auckland can 

then learn and implement from what Melbourne is achieving in the water sensitivity scene. 
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Chapter 4 

Results: Melbourne Case Study  

This chapter provides the results from a document analysis of the current and future planning 

provisions in Melbourne towards becoming a water sensitive city.  

During the process to become a water sensitive city, Melbourne has had a significant focus 

towards developing WSUD policy to become a future water sensitive city. In the state of 

Victoria, (Choi & McIlrath, 2017) describe how WSUD is used as a tool towards achieving water 

sensitivity by: 

• Protecting natural systems.  

• Integrating stormwater treatment into the landscape. 

• Protecting water quality 

• Reducing run off and peak flows; and  

• Adding value while minimising development costs.  

 

As shown as figure 5 in the literature review, this figure shows the hierarchy of planning policy 

containing WSUD policy and guidance documents for WSUD in Victoria. This chapter discusses 

the results found concerning how Melbourne and Victoria’s policy and planning hampers or 

facilitates the development to becoming a water sensitive city.  

 

4.1 State Environment Protection Policy (SEPP) 

The first stage in the planning hierarchy of WSUD is the State Environment Protection Policy 

(SEPP). This state-wide policy follows from the Environment Protection Act 1970. SEPP has a 

goal to set out beneficial uses and values of the environment, defining environmental quality 

objectives, and to describe the attainment and management programs that will ensure the 

necessary environmental quality is maintained. This policy targets the management of 

stormwater pollution and requires the implementation of measures to control its 

environmental impact. How this policy is related to Melbourne becoming a water sensitive 

city is that this policy uses WSUD as a tool to comply with the policy.  
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4.2 Urban Stormwater Best Practice Environmental Management 
Guidelines for stormwater management (1999) 

The Urban Stormwater Best Practice Environment Management Guidelines (BPEM) for 

stormwater management was produced to assist urban catchment managers protect 

stormwater quality and an overall enhancement of the environment. Within this guideline, 

chapter 5 pays particular attention to WSUD, and how WSUD can be used as an approach 

towards stormwater management and creating further water sensitivity in the future.  

The BPEM guidelines are set out to be used by three main groups responsible for 

environmental management of urban stormwater: local government, state government and 

developers. Local government has a significant ability to affect stormwater quality. To 

contribute towards facilitating a transition towards further water sensitivity local government 

use these Guidelines to:  

• access and plan operational activities which have potential to affect stormwater 

quality or quantity 

• develop stormwater management plans 

• plan for new development and assess development applications 

• plan and design new drainage infrastructure; and 

• help identify opportunities to upgrade existing infrastructure to improve 

environmental performance. 

The BPEM Guidelines are also used by the development industry, as urban development can 

critically affect stormwater quality, both during the construction period and as a result of the 

increased areas of impervious surface. Developers use these Guidelines as a way to manage 

stormwater discharge, to minimise impervious areas and minimise urban stormwater runoff.  

State Government Agencies also use these Guidelines through the Environment Protection 

Act. Those working under the Environment Protection Act will use these Guidelines to provide 

advice on environmental management of stormwater and to access the environmental 

performance of stormwater managers.  

Overall, the Guidelines are intended to support the preparation of plans or strategies for the 

environmental management of stormwater in urban areas and the assessment of current 

management practices (CSIRO, 1999). Figure 8 shows how these guidelines can be used and 

the best practices available.  
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Overall, these Guidelines are a way for the City of Melbourne to assist urban catchment 

managers protect stormwater quality. As well as assist with the development of strategies and 

Figure 8: Key sections of the Best Practice Environmental Management Guidelines 
(CSIRO, 1999) 
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planning of for improved environmental management of urban catchments and waterways 

ultimately leading to improved water quality and sensitivity.  

 

4.3 Victoria Planning Provisions  

The Victoria Planning Provisions (VPP) is a state-wide policy framework, which contains 

several clauses that support the sustainable management of the water cycle (Melbourne 

Water, 2013). Within these clauses relating to WSUD, there is evidence that the VPP helps in 

relation to facilitating a movement towards Melbourne becoming a water sensitive city. Policy 

relating to WSUD is a reappearing theme within the VPP, which shows the states clear motive 

towards aligning policy with becoming a water sensitive city.  

Clauses 

Clause 55.07 sets out requirements for an apartment development, a common build in 

Melbourne. This clause outlines specific steps developers must take to introduce water 

sensitivity. Clause 56.07-5 covers the integrated water and stormwater management 

objectives. The objectives of this clause are to: 

• To encourage the use of alternative water sources such as rainwater, stormwater, and 

recycled water.  

• To facilitate stormwater collection, utilisation, and infiltration within the development.  

• To encourage development that reduces the impact of stormwater run-off on the 

drainage system and filters sediment and waste from stormwater prior to discharge 

from the site 

Furthermore, standard 39B of this clause states that buildings must be designed to collect 

rainwater for non-drinking purposes such as flushing toilets, laundry appliances and garden 

use. The standard also states that stormwater management should be designed to meet the 

current best practice performance objectives for stormwater quality as contained in the Urban 

Stormwater - Best Practice Environmental Management Guidelines. Regarding decision 

guidelines, before deciding on an application, the responsible authority must consider: 

• Any relevant water or stormwater management objective, policy or statement set out 

in the VPP. 

• Whether the development has utilised alternative water sources and/or incorporated 

water sensitive urban design 
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• Whether stormwater discharge from the site will adversely affect water quality 

entering the drainage system; and 

• Whether the stormwater treatment areas can be effectively maintained.  

Clause 56 sets out policy for residential subdivisions, and in particular clause 56.07 Integrated 

Water Management communicates the WSUD policy shown in the table below.  

Table 2: Victoria Planning Provision Clause 56:07 - Integrated Water Management 

Objectives  Standard Required  

56.07-1 Drinking water supply 

To reduce the use of drinking water 

 

Standard C22: The supply of drinking water must be: 

• Designed and constructed in accordance with the 

requirements and to the satisfaction of the relevant 

water authority. 

• Provided to the boundary of all lots in the subdivision 

to the satisfaction of the relevant water authority 

56.07-2 Reuse and recycled water  

To provide for the substitution of 

drinking water for non-drinking 

purposes with reused and recycled 

water. 

Standard C23: Reused and recycled water supply systems 

must be: 

• Designed, constructed and managed in accordance 

with the requirements and to the satisfaction of the 

relevant water authority, Environment Protection 

Authority and Department of Human Services 

56.07-3 Wastewater management 

To provide a wastewater system 

that is adequate for the 

maintenance of public health and 

the management of effluent in an 

environmentally friendly manner 

Standard C24: Wastewater systems must be: 

• Designed, constructed, and managed in accordance 

with the requirements and to the satisfaction of the 

relevant water authority and the Environment 

Protection Authority 

• Consistent with a domestic wastewater management 

plan adopted by the relevant council 

56.07-4 Stormwater management  

- To ensure that the street operates 

adequately during major storm 

events and provides for public 

safety 

Standard C25: The stormwater management system must be: 

• Designed and managed in accordance with the 

requirements and to the satisfaction of the water 

authority where reuse of stormwater is proposed 
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- To minimise increases in 

stormwater and protect the 

environmental values and physical 

characteristics of receiving waters 

from degradation by stormwater 

- To encourage stormwater 

management that maximises the 

retention and reuse of stormwater; 

and 

- To encourage stormwater 

management that contributes to 

cooling, local habitat improvements 

and provision of attractive and 

enjoyable spaces 

• Designed to meet the current best practice 

performance objectives for stormwater quality as 

contained in the Urban Stormwater - Best Practice 

Environmental Management Guidelines 

• Designed to contribute to cooling, improving local 

habitat and providing attractive and enjoyable spaces 

• Designed to ensure that flows downstream of the 

subdivision site are restricted to pre-development 

levels unless increased flows are approved by the 

relevant drainage authority and there are no 

detrimental downstream impacts 

• Concerning drainage, the design should include water 

sensitive urban design features to manage stormwater 

in streets and public open space. Where such features 

are provided, an application must describe 

maintenance responsibilities, requirements, and costs 

 

These results have indicated that within the VPP there are a number of clauses that pay 

significant attention to the implementation of WSUD, and ultimately place emphasis on 

facilitating a movement towards becoming a water sensitive city. These clauses within the 

VPP also show a direct interrelation between the VPP and the BPEM Guidelines as many of 

the standards within the VPP specify a requirement to meet the objectives of the BPEM 

Guidelines.  

4.4 Total Watermark City as a Catchment  

In 2008 the City of Melbourne set targets to be achieved by 2020 as an approach towards 

becoming a water sensitive city. “Viewing the city as a catchment enables water management 

decisions to be made with an understanding of the flow-on water impacts across the localised 

area” (Melbourne Water, 2014 p17). The targets set are set below: 

Water conservation  

• 40% reduction in water consumption per resident by 2020 from 2000 levels 

• 50% reduction in water consumption per employee by 2020 from 2000 levels 

• 90% reduction in total water consumption by Council by 2020 from 2000 levels. 
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Stormwater Management  

• 20% reduction in total suspended solids (TSS) by 2020 from 2005 levels 

• 25% reduction in total phosphorus (TP) by 2020 from 2005 levels 

• 40% reduction in total nitrogen (TN) by 2020 from 2005 levels 

• 30% reduction in litter by 2020 from 2005 levels 

Alternative water source targets  

• 30% of Council’s water needs to be sourced from alternative water by 2020 

• 9% of non-Council water needs to be sourced from alternative water by 2020. 

Wastewater reduction target 

• 30% reduction in wastewater across the municipality by 2020 from 2000 levels 

Groundwater quality target 

• Where groundwater needs to be re-injected to prevent land subsidence, it needs to be 

of equal or better quality to the water in the aquifer. 

In 2013 the program was fully reviewed to align it with changes in policy, technology, 

behavioural change, and other factors. The review led to the city resolving key challenges to 

implement the action plan (NCCARF, 2019): 

1. Embedding adaptation in different areas of the organisation 

2. Significant capacity building and extensive capital investment required for effective 

delivery 

3. Understanding and defining roles and responsibilities of different stakeholders in 

managing climate change risks 

4. Modifying standard corporate risk management approaches which do not lend 

themselves easily to climate change risk management 

As a result NCCARF (,2019) concludes that shorter-term intended outcomes of the Adaptation 

Strategy that have been achieved include: 

• Initial Action Plan developed including the Urban Forest Strategy 

• Initiating the Inner Melbourne Climate Adaptation Network 

• Research undertaken into heat and flood risks in Melbourne 

• Community information on risks and actions made publicly available 

• Research into Cool Roofs made available for building owners and developers to 

consider 



 24 

• Ongoing implementation of the initial Action Plan. This has encompassed new research 

projects on economic analyses of heat forecasts, and case studies of flood risks in 

Southbank and Arden Macaulay in the Port Phillip Bay Coastal Adaptation Pathways 

Project. 

This program further shows evidence of the City of Melbourne’s goal to become a water 

sensitive city by protecting waterways and responding to climate change through sustainably 

managing the water cycle.  

4.5 Benchmarking Melbourne’s Water Sensitive Goals  

The Australian Cooperative Research Centre for Water Sensitive Cities (CRC) was established 

in response to the Millennium drought to help change the way we design, build and manage 

our cities and towns by valuing the contribution water makes to economic development and 

growth, our quality of life, and the ecosystems of which cities are a part (CRC, 2021). The CRC 

developed a Water Sensitive Cities Index to map cities water management performance 

against 34 indicators characterising a water sensitive city. In August 2016, Melbourne was 

benchmarked using the Water Sensitive Cities Index, with results showing progress towards 

becoming a water sensitive city, as a result of introduced policy and community collaboration 

(CRC, n/a). Figure 9 shows Melbourne’s performance against the goals of a water sensitive 

city. The strongest result achieved is in achieving equity of essential services (4.4-5.0). The 

results show that Melbourne’s infrastructure for water supply, sewerage, and drainage are 

performing well, however, there are still improvements to be made regarding helping 

communities understand the water system and ensuring quality urban space. Furthermore, 

CRC (,n/a) concludes that there are also more opportunities to strengthen the governance 

around integrated water management.  
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Melbourne’s benchmark against the CRC Water Sensitive Benchmarking criteria is 

summarised in Figure 10. The benchmark shows that Melbourne has a strong performance in 

providing basic services. Melbourne meets all CRC benchmarking criteria for a water supply, 

sewer, and drained city, it means Melbourne has a strong water supply, sanitation services 

that are safe and secure, and that the community is safe against floods. The city scores 97% 

on the criteria for a waterway city, showing that Melbourne is performing well in ensuring 

that the city is provided with environmentally sustainable services. 

Where Melbourne needs to improve is in using water to create resilience (50% Water Cycle 

City), and liveability (10% Water Sensitive City). The results from the benchmark show that to 

increase the rating of the water cycle city from it’s current (50%), there needs to be increased 

collaboration on diverse water supplies. Furthermore, there is a need to increase indigenous 

knowledge and interest in water planning (CRC, n/a). To increase the water sensitive city 

rating, there must be greater tree canopy covering, which will lead to an improved ecosystem, 

biodiversity, and support social values.  

Figure 9: Benchmarking Melbourne’s performance against the goals of a 
water sensitive city (CRC, n/a) 
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These figures and results show Melbourne’s improvement and success in planning to become 

a water sensitive city, however, they show the city has a long way to go to achieve this goal. 

In Melbourne and Victoria good WSUD policy sets the direction, then effective use of planning 

processes and instruments is helping achieve the change. With Melbourne reaching 10% of 

the way to becoming a water sensitive city in 2016, a new benchmark of the city’s performance 

would likely show an increase in this, however, these results show that policy and planning 

are leading Melbourne to become more water sensitive into the future.  

 

 

 

Figure 10: Benchmarking Melbourne’s performance in the 
water sensitive city index (CRC, n/a) 
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Chapter 5 

Results: Auckland Case Study 

Until the 2010 amalgamation of seven territorial authorities and one regional council to create 

Auckland Council, WSUD was not well known or implemented in policy. The amalgamation 

gave Auckland the opportunity to focus more on water sensitivity mainly through the creation 

of the Auckland Unitary Plan and the Auckland Plan 2050. It should be noted that in New 

Zealand, the principles of WSUD are primarily referred to as Water Sensitive Design (WSD).  

5.1 Auckland Unitary Plan  

Within the Proposed Auckland Unitary Plan 2016, there is evidence of water sensitive design 

(WSD) being used to facilitate the development of Auckland becoming a water sensitive city. 

In the proposed plan section on Auckland’s objectives and policies, under Chapter C 5.15.1.9 

explains stormwater management objectives and policies.  

C 5.15.1.9 states: Avoid significant adverse effects and remedy or mitigate other adverse 

effects on stormwater runoff in greenfield areas on freshwater systems and coastal water by: 

a. The adoption of water sensitive design as a core development approach  

b. on-site management and the use of communal devices or facilities to 

reduce stormwater contaminants, volumes and peak flows and minimise adverse 

effects, focussing in particular on: 

1) activities that have the potential to generate high contaminant 

concentrations and loads 

2) managing stormwater runoff to achieve hydrological mitigation equivalent 

to that required in a Stormwater Management Area Flow - 1 in areas 

discharging to rivers and streams; 

      c.    the provision of public stormwater infrastructure that meets the council’s 

requirements 

      d.   the use of green infrastructure for stormwater management where practicable 

C 5.15.1.10 states: Minimise new, and reduce the existing, adverse effects of stormwater 

runoff on communities, freshwater systems and coastal waters from new development, 

intensification and re-development by: 

https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan


 28 

a. requiring measures to be adopted to reduce contaminant loads, with a focus on 

activities that have the potential to generate high contaminant concentrations and 

loads 

b. implementing measures to reduce the discharge of gross stormwater pollutants, such 

as litter, in areas where the generation of these may be an issue 

c. adopting water sensitive design principles and encouraging the restoration of 

freshwater systems and overland flow paths where practicable 

The Auckland Unitary Plan Operative in part 2016, Chapter E (Auckland-wide) has more 

objectives and policies that show evidence of the city moving towards becoming more water 

sensitive, however throughout the Natural Resources section of Chapter E of this Plan, water 

sensitive design is not mentioned. Some of the policies in the plan are required to meet 

policies set out in New Zealand’s National Policy Statement (NPS) on freshwater management, 

however, WSD is not a focus or even mentioned in the NPS.   

The objectives of water quality and integrated management are set out in E.1.2 of the plan: 

1. Freshwater and sediment quality is maintained where it is excellent or good and 

progressively improved over time in degraded areas 

2. The mauri of freshwater is maintained or progressively improved over time to enable 

traditional and cultural use of this resource by Mana Whenua 

3. Stormwater and wastewater networks are managed to protect public health and 

safety and to prevent or minimise adverse effects of contaminants on freshwater and 

coastal water quality. 

Policies to meet these objectives of water quality are set out in E1.3: (relevant extracts below) 

1. Manage discharges, until such time as objectives and limits are established in 

accordance with Policy E1.3(7), having regard to: 

a. the National Policy Statement for Freshwater Management National Bottom Lines; 

b. other indicators of water quality and ecosystem health. 

2. Manage discharges, subdivision, use, and development that affect freshwater systems 

3. Require freshwater systems to be enhanced unless existing intensive land use and 

development has irreversibly modified them such that it practicably precludes 

enhancement 

 

https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
https://unitaryplan.aucklandcouncil.govt.nz/pages/plan/Book.aspx?exhibit=ProposedAucklandUnitaryPlan
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The National Policy Statement on Freshwater Management requires that Policies 

E1.3(4) to (7) below are included in the Plan. 

4. When considering any application for a discharge, the Council must have regard to the 

following matters 

a. the extent to which the discharge would avoid contamination that will have an 

adverse effect on the life-supporting capacity of freshwater including on any 

ecosystem associated with freshwater; and 

b. the extent to which it is feasible and dependable that any more than a minor 

adverse effect on freshwater, and on any ecosystem associated with freshwater, 

resulting from the discharge would be avoided. 

5. When considering any application for a discharge the Council must have regard to the 

following matters: 

a. the extent to which the discharge would avoid contamination that will have an 

adverse effect on the health of people and communities as affected by their 

secondary contact with fresh water 

b. the extent to which it is feasible and dependable that any more than minor 

adverse effect on the health of people and communities as affected by their 

secondary contact with fresh water resulting from the discharge would be 

avoided. 

6. Policies E1.3(4) and (5) apply to the following discharges (including a diffuse discharge by any 

person or animal):  

a. new discharge; or 

b. a change or increase in any discharge of any contaminant into freshwater, or onto 

or into land in circumstances that may result in that contaminant (or, as a result 

of any natural process from the discharge of that contaminant, any other 

contaminant) entering freshwater. 

7. Develop Freshwater Management Unit specific objectives and limits for freshwater 

with Mana Whenua, through community engagement, scientific research and 

mātauranga Māori, to replace the Macroinvertebrate Community Index interim 

guideline and to give full effect to the National Policy Statement on Freshwater 

Management. 

 

Stormwater management  



 30 

8. Avoid as far as practicable, or otherwise minimise or mitigate, adverse effects of 

stormwater runoff from greenfield development on freshwater systems, freshwater 

and coastal water by: 

taking an integrated stormwater management approach (refer to Policy E1.3.10); 

a. Avoid as far as practicable, or otherwise minimise or mitigate, adverse effects of 

stormwater runoff from greenfield development on freshwater systems, 

freshwater and coastal water by: 

a. minimising the generation and discharge of contaminants, particularly from 

high contaminant generating car parks and high use roads and into sensitive 

receiving environments; 

b. minimising or mitigating changes in hydrology, including loss of infiltration 

c. where practicable, minimising or mitigating the effects on freshwater systems 

arising from changes in water temperature caused by stormwater discharges; 

and 

d. providing for the management of gross stormwater pollutants, such as litter, in 

areas where the generation of these may be an issue 

9. Minimise or mitigate new adverse effects of stormwater runoff, and where practicable 

progressively reduce existing adverse effects of stormwater runoff, on freshwater 

systems, freshwater and coastal waters during intensification and redevelopment of 

existing urban areas by all of the following: 

- requiring measures to reduce contaminants, particularly from high contaminant-

generating car parks and high-use roads; 

- requiring measures to reduce the discharge of gross stormwater pollutants; 

- requiring measures to be adopted to reduce the peak flow rate and the volume of 

stormwater flows 

- taking an integrated stormwater management approach for large-scale and 

comprehensive redevelopment and intensification 

 

Clauses 10-16 of E1.3 provide further details about stormwater management requirements, 

and clauses 16-26 address wastewater management.  

 

The objectives for water quantity, allocation and use are set out in E2.2 of the plan: 



 31 

1. Water in surface rivers and groundwater aquifers is available for use provided the 

natural values of water are maintained and established limits are not exceeded 

2. Water resources are managed within limits to meet current and future water needs 

for social, cultural and economic purposes 

3. Freshwater resources available for use are managed and allocated in order of priority 

to provide for domestic and municipal water supplies, animals, and economic 

development 

4. Water resources are managed to maximise the efficient allocation and efficient use of 

available water 

5. Mana Whenua values including the mauri of water, are acknowledged in the allocation 

and use of water 

E2.3 sets out the policies to achieve these objectives.  

 

Policies relating to Stormwater are set out in E8, E9, and E10. 

 

The objectives of the stormwater management in the areas denoted as Flow 1 and Flow 2 on 

the planning maps are set out in E.10 of the plan: 

1. High value rivers, streams and aquatic biodiversity in identified urbanised catchments 

are protected from further adverse effects of stormwater runoff associated with urban 

development and where possible enhanced.  

Policies to meet this objective are set under E10.3: 

1. Manage stormwater runoff from impervious areas in Stormwater management area – 

Flow 1 and Flow 2 areas to minimise the adverse effects of stormwater runoff on rivers 

and streams to retain, and where possible enhance, stream naturalness, biodiversity, 

bank stability and other values 

2. Require stormwater hydrology mitigation in Stormwater management area control – 

Flow 1 and Flow 2 areas where there are: 

a. new impervious areas; 

b. redeveloped impervious areas; or 

c. entire sites where the area of development or redevelopment comprises more 

than 50 per cent of the site area 
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3. Recognise that there may be limitations to the hydrology mitigation that can 

practicably be achieved in some circumstances, particularly in association with 

redevelopment, including: 

a. space limitations; 

b. requirements to provide for other utility services; and 

c. the function of roads as overland flow paths conveying stormwater runoff from 

surrounding land uses which the road controlling authority has limited ability to 

control. 

The objectives and policies from the Auckland Unitary Plan 2016 show a clear movement 

towards mitigating negative effects from stormwater runoff, water quality and water 

allocation. However, there is no clear indication or mention of policy that states that water 

sensitive design is a key practice that must be implemented.  

5.2 Auckland Design Manual and GD04 

The Auckland Design Manual is a free Auckland Council guide for developers, which supports 

Auckland’s desire to become the world’s most liveable city, by showing how to create uniquely 

Auckland places (Simcock, 2016). The Design Manual was published in 2018 and is a way for 

developers to design developments in a way that is environmentally, socially and culturally 

friendly, and is often used in accordance with GD04.  

Water Sensitive Design for Stormwater Guideline Document 2015/004 (GD04), outlined in 

figure 11, is a guidance document with an intended audience for policy planners, stormwater 

engineers, landscape architects and others. This guideline is made to help water sensitive 

design for stormwater in Auckland thrive and was developed in association with three 

consultation groups – a technical review group internal to Auckland Council, an external 

stakeholder group, and a group of local and internationally recognised WSD (or similar) 

practitioners who ensured the content of GSD04 was aligned with international best practice 

(Lewis et al., 2015). Section B of GD04 defines the objectives of WSD and explains the multiple 

drivers for WSD as Auckland Council’s preferred approach to stormwater management (Lewis, 

et al 2015).  

Those who are most likely to use Section B are policy planners and anyone who will prepare 

related materials or plan for stormwater management. This includes objectives on how to 

reduce stormwater runoff, moderating peak flows, reducing total volume, flooding and water 

quality. Furthermore, Section B explains the best practice management objectives, explaining 
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how WSD promotes multiple objectives for stormwater management, including incorporating 

iwi perspectives as appropriate, enhancing landscape and natural character values, providing 

for positive urban design outcomes, and ensuring public safety. Sections C to E have a 

structure that follows the design process for land development (Lewis et al, 2015).  Section C 

has a focus on site assessments, which focuses on site components, a bio-physical assessment, 

a social-cultural assessment, and resource mapping. Section D is the site analysis stage, which 

covers the site analysis process, the project objectives, environmental framework, 

development framework and the site context. Lastly, Section E covers the concept design, 

included is the concept design phasing planning, stormwater treatment train, source control, 

and more. Figure 12 shows the process in more detail. 

 

 

Figure 11: GD04 WSUD Guide, (Lewis, et al 2015) 
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Figure 12: Project Design phases (Lewis et al, 2015) 

 

The GD04 Guideline shows a clear movement towards Auckland facilitating WSUD as a way to 

become more water sensitive. Throughout the City of Auckland, more developments using 

this guideline and are being designed to include WSD principles. An example of a case study is 

Wynyard Quarter on the city’s waterfront.  The Wynyard development aims to be New 

Zealand’s premier example of environmentally responsible development, with clear evidence 
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of WSD being implemented (Simcock, 2016). A key objective for this development a green 

public waterfront recognised for the natural environmental public spaces. Managing 

stormwater in this development was a critical component and was implemented using WSD 

principles so the runoff does not run directly into the sea. Figure 13 shows, rain gardens 

implemented using the best practice WSD to reduce the stormwater runoff and contaminants.  

 

“Specific successes were a 42% reduction in stormwater discharge volume and exceeding the 

statutory requirement of 75% removal of total suspended solids” (Simcock, 2016 p389). These 

types of rain gardens and other WSD principles are being included and encouraged in many 

more developments using the Auckland Design Manual and GD04. There are more case 

studies to show that Auckland is having a larger focus on using WSD as tool to facilitate and 

become a water sensitive city into the future.  

Overall, since the introduction of the Auckland Design Manual and the GD04 Guidelines, it is 

evident Auckland is having more of a focus on using WSD as a way to improve stormwater 

runoff, water quality and the environment as a whole. The results show that within the 

Auckland Unitary Plan 2016, there are many objectives and policies, which focus on improving 

stormwater runoff, water allocation and quality, cultural values, and the environment as a 

Figure 13: Wynyard Quarter rain gardens (Simcock, 2016) 
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whole. However, in this plan, WSD or WSUD is barely mentioned and there does not seem to 

be a focus on Auckland achieving the goal of becoming a water sensitive city. The key focus is 

to manage and improve the water cycle through policy and planning. The Auckland Plan 2050, 

Auckland’s long-term spatial plan also only mentions WSD or WSUD once and again does not 

seem to be a key focus for the city moving into the future. However, with the introduction of 

the GD04, many large-scale developments are implementing WSD, but the key plans Auckland 

uses lack policy and a key focus on becoming water sensitive.  
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Chapter 6 

Discussion 

The analysis for this dissertation, was conducted with the key research question in mind: How 

does planning facilitate or hamper movement towards becoming a Water Sensitive City in 

both Melbourne and Auckland. The secondary aim of this study was to establish whether the 

planning framework currently in place in Auckland is facilitating a smooth transition to WSUD 

and overall water sensitivity, or whether Auckland could learn and adopt some approaches 

from Melbourne?  

 

Findings from Melbourne revealed that becoming a water sensitive city is a real and realistic 

goal the city is aiming to achieve. Results found that Melbourne has many planning tools set 

in place from the State level to the local level. Some of the key pieces of legislation set in place 

for Melbourne include the Best Practice Environmental Guidelines, which are intended to 

support the preparation of plans or strategies for the environmental management of 

stormwater in urban areas and the assessment of current management practices. The Victoria 

Planning Provisions were also found to be a key planning tool, in particular the clauses and 

standards located in clause 56. The clauses include objectives and standards for drinking water 

supply and quality, reuse and recycled water, waste, and stormwater management. These 

clauses pay particular attention to WSUD and also show clear evidence of policy being used to 

help facilitate and promote a movement towards becoming a water sensitive city. 

Furthermore, the benchmarking of Melbourne’s water sensitive performance and goals in 

2016 show evidence of Melbourne all but becoming a waterways city (97%), halfway towards 

becoming a water cycle city (50%) and starting the trend of becoming a water resilient and 

sensitive city (10%).  

 

Findings from Auckland revealed that WSD is a theme becoming more apparent in recent 

times, especially through the use of the Auckland Design Manual and the GD04 Guidelines. 

While policies in the Auckland Unitary Plan 2016 show an effort to improve and enhance the 

entire water cycle of the city, the mention of WSD is extremely limited and there does not 

seem to be a clear focus or goal on Auckland becoming a water sensitive city in the future. 

However, through the GD04 Guidelines, findings found that mainly large-scale developments 
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are including WSD principles into development, as a way to show Auckland’s unique culture 

including Māori cultural values, reduce stormwater runoff, improve water quality and 

biodiversity. There is evidence of the GD04 guidelines creating developments heavily 

influenced by WSD principles such as the Wynyard Quarter, and this will likely continue to 

increase. Overall, the main findings from Auckland are that there is optimism for the future, 

however, there is not a clear goal in the Auckland Plan regarding WSD that is leading to a 

smooth facilitation of Auckland becoming a water sensitive city.  

 

When comparing Melbourne to Auckland, the key finding is the importance WSUD plays in 

the policy of legislation. In Melbourne, WSUD policy is integrated from the state level through 

the Environment Protection Act 1970 through to local guideline documents as shown in figure 

5. In contrast, in Auckland WSUD policy is barely mentioned from the national Resource 

Management Act 1991 to the Auckland Unitary Plan. Instead, in the Auckland Unitary Plan, 

there is more a focus on just enhancing the water cycle. Within the VPP there is a clear 

difference between policy related to WSUD compared to the Auckland Unitary Plan. For 

example, many standards set in the VPP require design to meet the current best practice 

performance objectives for stormwater quality as contained in the Urban Stormwater – Best 

Practice Environmental Management Guidelines. The Auckland Unitary Plan does in some 

cases require design to meet the policies of New Zealand’s National Policy Statement (NPS) 

on Freshwater Management, however, this NPS does not mention WSD and therefore is not 

a focus. This example shows the clear differences between how the two different cities use 

policy to plan to become water sensitive cities. The data collected shows that while Melbourne 

still has a long way to go to becoming a water sensitive city, the planning involved and the 

utilisation of WSUD design and tools in policy, is superior compared to what Auckland is 

currently undertaking.  

 

Results concluded from this study were similar to that of the literature. It is evident in 

literature that Victoria and Melbourne have extensive policies, which related directly to the 

implementation of WSUD. The data collected compared to the literature for Melbourne is 

therefore similar.  

In the case of Auckland, I found there to be a gap in the literature as there is little information 

regarding how the planning and policy of Auckland’s water management is set out to 

implement and facilitate WSD. 
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Chapter 7 Conclusion 

 

Findings from this dissertation confirm that Melbourne has an extensive set of planning tools 

and instruments that help facilitate a movement towards becoming a water sensitive city. 

While the City of Melbourne still has a long way to go, they are on track with their desire to 

become water sensitive. Melbourne must continue to grow as a water sensitive city and focus 

on improving the community’s knowledge of the issue to create resilience. Auckland has 

aspects of a bright future with water sensitivity, however, WSD must be more of a focus inside 

the Auckland Unitary Plan, and Auckland Plan 2050 for success in the future.  Therefore, the 

current planning framework in place in Auckland is not facilitating a smooth transition to 

WSUD and overall water sensitivity, and the City of Auckland could learn from and adopt some 

of the approaches used in Melbourne.   

As a result of these findings, I recommend that Auckland must add policy specifically regarding 

WSUD into the Auckland Unitary Plan and Auckland Plan 2050. I also recommend that the City 

of Melbourne develop a strategy to further increease the knowledge of water sensitivity to 

create resillience.   
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