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Figure 7.0 Perspective of a proposed retrofit of a typical Christchurch residential street to include a wastewater wetland and grassed swale.
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Wastewater Wetlands

7.1 Introduction

This research seeks a more environmentally sustainable model of 
wastewater treatment through the use of wetlands. It explores the 
potential for wastewater wetlands to provide social and ecological 
benefits while increasing the resilience of city’s services. It seeks a 
synergy between the performance metrics of urban infrastructural 
services and the human experience. In Chapter 4, design and art 
was shown to be at the centre of an interchange between society 
and ecology (Nassauer 1995), culture and waste (Engler 2004), 
performance and acceptance (Meyer 2008) where creativity plays 
a vital role in linking historically compartmentalised systems. In 
Chapter 1 it was revealed that an increasing emphasis is being 
placed on green urbanism which attempts to adopt more resilient 
and more durable infrastructural systems to cope with changing 
environmental conditions and future uncertainties (Lehmann, 
2010). Christchurch has been presented with a catalyst for change 
through the 2010 and 2011 earthquakes and this catalyst arises 
at a crucial point in time: a time where the performance value of 
ecology is better understood and ecological technologies are being 
developed as regenerative alternatives to industrial systems; and 
a time where a smaller, localised approach to support systems 
is preferred to large centralised mechanisms for dealing with 
wastewater (Del Porto, 2008). Landscape design has proven its 
potential to play the lead role in the spatial integration and social 
acceptance of ecological urban systems, stormwater retention and 
treatment, energy and food production, waste and water recycling 
(Hargreaves et al 2009). 

This chapter further explores the landscape design implications 
and opportunities of wastewater treatment wetlands in an urban 
context by applying the technical concerns outlined in Chapter 3 
and the design theory explored in Chapter 4 to the spatial data and 
analysis developed in Chapter 6 to establish design approaches and 
concepts for Christchurch City based on the design requirements 
for HSFCWwetlands. It attempts to balance existing city plans, 
policies and strategies with future infrastructure possibilities. These 
concepts aspire to communicate not only the spatial potential for 
wetland integration but also the application of design theory to 

create performance landscapes that are inclusive, beautiful and 
transformative. 

7.2 Approach

Three possible scenarios for implementing a landscape of 
wastewater wetlands in Christchurch were identified in Chapter 6. 
This chapter will examine these scenarios and apply investigation 
criteria to them to further explore the implications and 
opportunities of wastewater wetlands in the urban landscape. The 
possible scenarios and investigation criteria are:

1. The use of existing open spaces for wastewater wetlands.

Design Investigation
•	 What	is	the	character	of	the	existing	open	space	and	how		
 would the use of a proportion of that space for wetlands  
 affect that character?

•	 How	much	would	treating	all	of	the	wastewater	in	existing		
 open space (requiring about 60 % of the existing open  
 space area) affect the open spaces of Christchurch and  
 what could it look like?

•	 What	might	an	acceptable	ratio	of	traditional	open	space		
 to wetland be - 30 %, 45%, 60%, more or less?

•	 What	are	the	advantages	and	disadvantages	of	this		 	
 additional use for a proportion of existing open spaces?

•	 What	are	the	spatial	design	opportunities	of	wetlands	in		
 existing open spaces?

2. Increase the amount of open space in areas which are 
deficient, to accommodate wastewater wetlands.

Two options are presented:

A. Reduce the number of residential sections to create open   
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space for wetlands while maintaining the existing density   
of the remaining residential neighbourhood.

B. Maintain the total number of residential sections and   
create open space for wetlands by decreasing the size of   
those sections thereby increasing the density of the neighbourhood 
around the new space.

Design Investigation

•	 What	are	the	spatial	implications	of	each	option?

•	 What	are	the	design	opportunities	of	each	option?

•	 What	are	the	advantages	and	disadvantages	of	each		 	
 option?

3. Adapt transportation corridors to accommodate a 
proportion of the required area for wastewater wetlands.

Design Investigation
•	 Can	wastewater	wetlands	be	successfully	applied	to		 	
 streetscapes?

•	 What	are	the	spatial	implications	of	modelling	this	across		
 a range of street typologies?

•	 What	are	the	design	opportunities	and	how	do	they	fit		
 within existing policy, strategies and plans?

•	 How	can	wastewater	wetlands	and	low	impact	stormwater		
 designs function together?

It is important to note that the traditional concept of open space 
and the application of wastewater wetlands to open spaces, new or 
existing, is not in conflict. Wastewater wetlands do not permit uses 
that open fields of turf permit such as frisbee, rugby or hockey but 
they can be adjacent to and complementary to these uses. HSFCW 
wetlands are safe, do not smell and can be walked. This chapter 

investigates ways in which wastewater wetlands can maintain and 
enhance the ecological, recreational, environmental and social 
functions of open spaces while acceptably maintaining the open 
space amenity.

7.3 Scenario 1: 

The use existing open spaces for wastewater wetlands.

There are 4,080 ha of open space within the current Christchurch 
city urban development boundary which are classified into 
three types essentially reflecting the size and use of different 
types of park. These parks provide active and passive recreation 
opportunities for the surrounding communities. Active recreation 
involves playing fields and team participation such as rugby and 
cricket (Gilbert 2005). Passive recreation refers to non-consumptive 
uses such as wildlife observation, walking, biking, and canoeing 
(Kaplan 2011). Passive recreation is a general term that refers 
to activities not requiring sports fields such as walking the dog, 
jogging and picnicking. Both the active and passive recreation 
opportunities of a park could be affected by the application of 
wetlands to the existing open spaces explored in this scenario. 
Figure 7.1 demonstrates the spatial implications of a percentage use 
of wetlands in the existing open spaces.

In the winter months playing fields accommodate rugby league, 
hockey and soccer teams and in the summer months cricket and 
softball teams use the fields. The parks analysed in this scenario are 
used for practice and games by Mainland Soccer, The Canterbury 
Rugby Football Union and the Canterbury Rugby League in the 
winter season.  Soccer fields are a little smaller than rugby fields 
and since soccer and rugby share a season the fields are not easily 
interchangeable A cricket field is a circle or oval with a diameter 
similar to that of the length of a rugby field and the two sports 
can share the same field at different seasons. In the summer, the 
Canterbury Cricket Association and the Canterbury Softball 
Association use several fields in the parks examined in this 
scenario. Most practices and games take place in weekday evenings 
and Saturdays. During these times the parks are hives of activity, 
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Burnside Park: 29 ha

Open Space 2
4 Cricket fields
3 Junior rugby fields
6 Senior rugby fields
1 Intermediate soccer field
4 Junior soccer fields
4 senior soccer fields
Playground equipment
Toilet

Addington Park: 2 ha
Open Space 1
1 rugby league field
Playground equipment

Centennial Park: 7 ha
Open Space 3
3 Cricket fields
2 Intermediate soccer fields
3 junior soccer fields
1 Senior soccer field
Playground equipment
BBQ
Toilet

Scenario 1: Utilization of existing open space for 
wastewater treatment wetlands.

Burnside 
Catchment

Sydenham
Catchment

Figure 7.1 Diagram of scenario 1.
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Burnside
Park

Addington 
Park

Centennial 
Park

60% 
Wetlands

45% 
Wetlands

30% 
Wetlands

 - Greatly reduces space for active 
recreation and playing fields.
 - Essentially turns park into a 

wetland zone.
 + Provides the total area needed 

for 100% wetland treatment.

 » Existing opportunities for diversification of 
open space.
 » Park is close to airport and increased bird 

habitat may not be permitted.
 » Park has a large number of playing fields.
 » At 60%, there is still 11.6 ha available 

for active recreation space which could 
accommodate most of the existing sport 
fields. 

Park characteristics, 
opportunities and limitations

 » Small park in a neighbourhood deficient in 
open space provisions.
 » Adjacent Freeway batter and medians also 

an option for wetlands
 » Park is often used for parking for events at 

nearby arenas.
 » At  60% and 45% there is no space for a 

rugby field.
 » At 30% sufficient space for rugby field.

 » Adjacent private facilities (Centennial Pool 
& gym) provide extra space for recreation 
opportunities.
 » Close to existing stream.
 » At 60%, only 2.8 ha are available and 

existing cricket and football fields would be 
compromised.
 » At 45% all existing active recreation fields 

can be maintained.

Advantages 
and 

Disadvantages

 + Wetlands can be designed as the 
margins or patches.

 + in most cases there is still space 
for active recreation and urban 
agriculture.

 + Provides 75% of the area needed 
for wetland treatment.

 + Wetlands can be designed as 
pockets, margins and patches.

 + Sufficient space for active 
recreation and urban agriculture.
 - Provides 50% of the area needed 

for wetland treatment.
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Figure 7.2 Burnside Park and indicative visualisation showing how wastewater wetlands might sit on the margins of active recreation spaces.

Figure 7.3 Addington Park and indicative visualisation showing how wastewater wetlands might sit on the margins of active recreation spaces.

Figure 7.4 Centennial Park and indicative visualisation showing how wastewater wetlands might sit on the margins of active recreation spaces.
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facilitating physical activities and a heightened sense of community 
(Gilbert 2005). Outside these times and in the off-season these 
fields are not well used; they are generally empty grassed spaces 
(Oldham 2012). 

Siting wetlands in the same parks where active recreation occurs 
would require that sufficient space be maintained to provide 
appropriate sideline spaces and access to facilities. There are 
however opportunities for wetlands to occupy spaces on the 
margins of fields, such as past goal lines, beyond the perimeter 
of a cricket pitch, and on the sidelines of soccer and rugby fields 
providing a diverse edges, or backdrops, or seating areas for 
spectators.

Other facilities in parks such as veggie gardens, BBQs, picnic 
benches and children’s play equipment provide passive recreation 
opportunities. All of these have the potential to be enhanced by 
the thoughtful design of wetlands (Fig 7.6). Many existing parks 
in Christchurch are planted in grass as a primary surface with 
boundary row plantings of trees. Wetlands adjacent to paths, pads 
and facilities that support passive recreation opportunities could 
create more interesting spaces. Provided the principals of crime 
prevention through environmental design are considered, wetlands 
could provide interesting sequences and forms, adding texture, 
colour and life to passive recreation activities.

Figure 7.5 A diagrammatic representation of how existing parks can be adapted to more diverse uses facilitating the sustainable wastewater pathways of Figure 3.11. This diagram is 
based on a portion of Burnside Park.

Wastewater Wetlands
Patches

Playing fields
Community garden Wood lots Wastewater Wetlands

Patches
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Limitations of analysis
The acceptability of wetland use of existing open space is subject 
to public scrutiny and the process of public approval would 
require extensive community involvement. This thesis assumes 
that if all the existing active and passive recreation opportunities 
remain there will be a higher level of acceptance. However if just 
one playing field or passive opportunity is lost then the public’s 
acceptance is likely to drop. Many of the negative effects and/or 
perceptions could be mitigated by enhancing passive recreation 
opportunities and amenities, and highlighting the benefits of 
resilience, biodiversity and sustainable energy generation.

7.4  Scenario 2

Increase the amount of open space in areas which are deficient, 
to accommodate wastewater wetlands.

This scenario looks to the Public Open Space Strategy (POSS) 
(CCC4 2010) which identified areas deficient in open space (Fig 
6.11). Areas are considered deficient in open space if there is no 
open space within a 400 m (8 minute) walk. 2,500 m2 is considered 
the minimum area of open space needed to accommodate a 
playground, trees and some unplanted space (CCC4 2010).  The 
analysis carried out by Abby Transportation Consultants identified 
key corridors such as main roads that are deficient in open space 
and this aspect will be explored further in scenario 3.

Figure 7.6 Wastewater wetlands in passive recreations spaces.
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The POSS provides direction to improve the accessibility and 
equity of open space provisions throughout the city. Several 
challenges are cited including the lack of connectivity between 
open spaces, lack of habitat for native fauna and lack of parks that 
connect with a neighbourhood’s identity. The POSS discusses 
issues of sustainability and the carbon sequestration function of 
open space, uses of open space in LIUDD strategies dealing with 
stormwater and drainage and the potential for improved networks 
of open space to provide resilience to peak oil and other future 
uncertainties such as climate change. The POSS also states there is 
an increasing desire for communities to have community gardens. 
Many of the challenges identified in the POSS could be overcome 
by increasing the provision of open space and integrating a network 
of wastewater wetlands that adhere to the objective of the strategy.

For this scenario three living zones were selected to investigate 
the implications that new open space provisions would have on a 
variety of residential densities. Figure 7.4 illustrates the impacts of 
increasing the provision of open space in each of these zones and 
provides two options: reduce the number of residential sections 
to create open space for wetlands while maintaining the existing 
density of the remaining residential neighbourhood or, maintain 
the total number of residential sections and create open space for 
wetlands by decreasing the size of those sections thereby increasing 
the density of the neighbourhood around the new space. These new 
parks would not only allow increased areas for wetlands and all of 
their associate multiple benefits but would also create more passive 
recreation opportunities and space for community gardens, with 
strengthened  links between neighbourhoods and existing open 
spaces.

The design character of each new park would also subscribe to the 
site’s genius loci. For instance a newly created park in Fendalton 
would perhaps draw on colonial landscape design principals and 
use cues from nearby parks such as Mona Vale which is essentially 
derived from 18th century England. These design cues include 
the use of flowering and deciduous plants, framed site lines, 
topiary plants and the use of the narrative. A newly created park in 
Edgeware could perhaps take a more urban and modern approach 

using bold and colourful plants and surfaces to create dramatic 
patterns, linear forms and textures that provide a unique character 
to the space. The inclusion of wetlands to these new parks would 
daylight Christchurch’s natural heritage in many locations as a 
marshy, wetland environment. The vernacular design of these parks 
is essential to the communal acceptance, appreciation and pride in 
a new performance landscape.
 
Christchurch’s red zones offer many new opportunities for open 
space and so do the countless privately owned sites where buildings 
have been destroyed and the land is damaged, vacant or neglected. 
The design experiment in Chapter 2 shows some options for using 
the residential red zone near Avonside to site wastewater treatment 
wetlands. However most of the red zones and sites damaged by the 
earthquakes are located to the east of the city nearby the existing 
CWTP. A city wide sewage conveyance system to that part of town 
has already failed and continues to be a problem. Future open 
spaces in red zones present a unique situation; this potential has 
been explored in part in the design experiment critiqued earlier 
in the thesis. This scenario looks at existing neighbourhoods 
which have been disrupted by the earthquake but not changed 
significantly and opportunities for the location of wastewater 
wetlands as part of new open spaces that achieve the desired open 
space provisions of the area while performing an essential urban 
function. 
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Fendalton:  L1, 10 hh/ha
Low density inner-city 
suburb.
Deficient in open space 
(POSS 2010)
High land value
Colonial character

Papanui:  L2, 17 hh/ha
Medium density fringe 
suburb.
Deficient in open space. 
(POSS 2010)
Main northern arterial, 
Papanui Road.
Active urban area

Edgeware:  L3, 25 hh/ha
High density inner city 
suburb.
Deficient in open space 
(POSS 2010)
Active, dense urban zone

Papanui Road

Bealey Ave

Idris Rd.

Scenario 2: Creation of new open space for wastewater 
treatment wetlands in areas identified as deficient in 
open space provisions.

Figure 7.7 Diagram of scenario 2.
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L1: Fendalton

Option 1: Maintain density.
 - Loss of  34 sections.  +New 2 ha of  new open space.

 + Achieves open space provisions.

Option 2: Increase density.
 + More properties adjacent to and close to open space.

 + Increases permeability of neighbourhood
 + Achieves open space provision.

Advantages and 
Disadvantages

Advantages and 
Disadvantages

L3: Edgewater

Option 1: Maintain density.
 - Loss of  31 sections.  +New 3 ha of open space.

 + Increases permeability of neighbourhood.

Option 2: Increase density.
 + More properties adjacent to and close to open space.

 + New green corridor.
 + Link between grid.

L2: Papanui

Option 2: Increase density.
 + More properties adjacent to and close to open space.

 + Increases permeability of neighbourhood
 + Provides open space to major arterial Papaanui Road.

Option 1: Maintain density.
 - Loss of  32 sections.  + New 2.5 ha of open space. 

 - +Wetland could treat wastewater of 185 hh. 
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7.4 Scenario 3

Adapt transportation corridors to accommodate a proportion of 
the required area for wastewater wetlands.

This scenario will examine the opportunities to combine City open 
space, street network and other transportation corridors with 
wastewater wetlands while still achieving and or exceeding the 
objectives of the City’s plans. This scenario will look at the potential 
design solution obtainable by greening streets through the structure 
of performance using wastewater wetlands and LIUDD techniques 
that deal with stormwater.  

Four typologies will be considered: 

1. Wide residential street.
2. Commercial and traffic streets, minor arterials. 
3. Avenues and district arterials.
4. Other cycle, rail, motorway and surface water corridors.

The greening of streets to provide environmental enhancement and 
the use of roads to present greater opportunities for community 
recreation inclusive of a range of users has been identified as a key 
objective in the POSS (CCC4 2010). The Christchurch City’s open 
space concept plan (Fig. 6.9) has identified several corridors to be 
enhanced to meet the objectives of the POSS. The need for a more 
resilient wastewater system could act as a catalyst for this type of 
development if linear forms of wastewater wetlands were designed 
as an integral corridor component. This would add the circulation 
of wastewater to the movement of people, act as a vegetated 
corridor for native fauna and can create enhanced amenity value 
for commuters and residents. 

The Draft Christchurch Transport Plan 2012 -2042 (CCC6 2012) 
provides a vision for the transportation network of Christchurch. 
It outlines four goals: to improve access and choice; create safe, 
healthy and liveable communities; support economic activity 
and, most relevant to this thesis, goal 4: “create opportunities for 

environmental enhancement by building green infrastructure and 
adapting the network for climate change and peak oil, investing in 
new technology and infrastructural enhancements” (CCC6 2012, p. 
3). This cue highlights the potential future opportunities resulting 
from Peak Oil that would free up much of the space consumed by 
private automobiles, making it available for other uses.

Conventional wastewater systems already use the streets as 
conveyance paths. The Christchurch earthquakes of 2010 and 2011 
have damaged 895 km (48%) of Christchurch’s sealed roads as 
well as the sewage conveyance system below the surface (SCIRT 
2012). The Council has prepared several documents related to the 
development and enhancement of Christchurch’s street network, 
but SCIRT is replacing each street on a “like for like” basis without 
regard to city planning or alternative solutions.

The Central City Street Trees and Gardens Master Plan (CCC5 

2010) provides design guidelines and objectives for the 
enhancement of the physical appearance and amenity of streets 
in the CBD. Although the focus of this document is on the CBD 
the guidelines and objectives could be applied to a wider scope. 
The addition of wastewater wetlands into the street scape of 
Christchurch would adhere to all of the objectives cited in The 
Central City Street Trees and Gardens Master Plan especially if 
the space occupied by car parking is reduced. Wetland cells in the 
streetscape could be designed to incorporate street trees within 
the boundaries of the cell, at its edge or as a completely separate 
component. (Fig 7.8) The wetlands themselves could be considered 
street gardens. However the types of plant material specified in the 
Central City Street Trees and Gardens Master Plan would need to 
be updated to allow for wetland species.

One of the greatest challenges when using a linear system of 
wastewater treatment wetlands is the intricate network of pipes that 
would be needed to transport untreated and treated wastewater 
from source to destination. The pipes could however function on 
a pressure conveyance system as discussed in Chapter 3. Siting 
wastewater treatment wetlands in new L1 developments as shown 
in the sustainable wastewater pathways diagram (Fig 3.11), presents 
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Figure 7.8 Street tree planter embedded in a wetland cell.

20,000

1,5001,7007,600 4,5003,2001,5003,600 5,500

Residential Street4 Section AA 1:50

Vermicomposter or
Septic

Wastewater Wetland

an opportunity to employ a STED or STEG system in which each 
site has its own septic or vermicomposting system and the effluent 
is connected to a wetland on the streetscapes adjacent to each 
section (Fig 7.9 and Fig 7.10). Then the only liquid needed to be 
conveyed a considerable distance has already been treated to a 
secondary level.

Streets have potential to accommodate wastewater wetlands while 
meeting other planning objectives. The following will examine 
three typical street typologies in Christchurch.

Figure 7.9 Diagram of a STEP or STEG system, which is most applicable to 
residential systems.

Figure 7.10 A perspective of a residential street with wastewater wetlands in a 
STEP/STEG or clustered configuration.
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3.6 3.3 13.53.6 3 5.5

The wide residential street is a very common street typology in 
most of Christchurch’s living zones. These streets are generally 20 
m wide with setbacks of between 3 and 6 m (Sec 7.1). The existing 
streets generally use about 10 to 14 m for the carriageway and 
parking while the remaining area is used for footpaths, grassed 
berms and planting. Rarely are cycle lanes considered in the 
existing design of residential streets. The utilisation of this street 
space for wastewater wetlands and LIUDD stormwater conveyence 
and treatment presents several design options, most of which claim 
space otherwise used by cars. Residential streets are not heavily 
used for commuter traffic (CCC6 2012). Therefore if the width 
roads were reduced or single carriageway width with passing bays 
and parking, the new space could present significant opportunities 
to implement green infrastructure in place of the reclaimed 
carriageway (Fig 7.0 and Sec 7.2).

Section 7.1 Existing residential street.

Figure 7.11 A typical wide residential street.
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Residential Street4 Section AA 1:50

20,000

1,5001,7007,600 4,5003,2001,5003,600 5,500

Residential Street4 Section AA 1:50

3.6 1.5 3.2 7.6 4.5 1.7 1.5

20

Wastewater WetlandsGrassed Swale

Section 7.2 Proposed residential street.

Figure 7.12 A residential street retrofitted with a grassed swale and wastewater wetland. The wide residential street has the potential to be retrofitted to 
accommodate wastewater wetlands and LIUDD technologies. 
The plan and section on this page demonstrates how a linear 150 
meters of residential street could be used. Maintaining the required 
2:1 length to width requirement of HSFCW wetlands, this study 
area has the potential to treat the wastewater of 32 households with 
a wetland area of 526.5 m2.
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3,000 14,000 3,000

Commercial street Section AA 1:50

3 14 3

Commercial and traffic streets are generally 20 m wide and the 
setbacks of these streets vary. A commercial street may have no set 
backs to allow shop frontages to sit directly at the street boundary, 
allowing for verandas and displays. The carriageway on commercial 
and traffic streets is generally about 14 m wide and accommodates 
a cycle lane. The remaining 6 m is generally used for a footpath (Sec 
7.3). Commercial and traffic streets present less of an opportunity 
for wetlands and LIUDD than residential streets because there is 
a strong emphasis on the economic value of shop-front parking. 
However wetlands and LIUDD technologies can enhance the street 
character and contribute to more liveable streets making the area 
an attractive place for pedestrians (Sec 7.4).

Section 7.3 Existing commercial and traffic street.

Figure 7.13 A typical commercial and traffic street.
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2,000 2,000 7,759 5,241 3,000

2 2 7.75 5.25 3
Wastewater WetlandRain Garden

Section 7.4 Proposed commercial and traffic street.

Figure 7.14 A commercial street retrofitted with rain gardens and wastewater wetlands.
The commercial and traffic streets have the potential to be 
retrofitted to accommodate wastewater wetlands and LIUDD 
technologies. The plan and section on this page demonstrates 
how a linear 100 meters of commercial street could be used. 
Maintaining the required 2:1 length to width requirement of 
HSFCW wetlands, this study area has the potential to treat the 
wastewater of 34 households with a wetland area of 550 m2. The 
wetlands used in this scenario are wider than those used in the 
residential street scenario.
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The avenues are an iconic street typology in Christchurch as the 
four avenues of Bealey, Fitzgerald, Moorhouse and Deans were part 
of the original 19th century city plan and form the boundaries of 
what many would consider to be the CBD. Many of Christchurch’s 
other major arterials follow a similar design character such as 
Blenheim Road and Brougham Street. These roads are usually 
around 40 m wide accommodating up to 6 lanes of traffic and 
parking.  The avenues can include a median splitting the traffic 
flows, footpaths, parking, turning lanes and public transportation 
lanes. The setbacks on these streets vary from 7 m to 1.5 m (Sec 
7.5).  Wastewater wetlands and LIUDD technologies present 
several opportunities to enhance the performance, aesthetic 
and liveability characteristics of these large streets. Medians, 
roundabouts and other street gardens present several opportunities 
to integrate existing street features to function as wastewater 
wetlands (Sec 7.6). As stated previously, with the approaching 
impacts of Peak Oil more reliance could be placed on public 
transportation modes and areas allocated for the circulation of the 
private automobile can be reclaimed for green infrastructure.

6,700 3,700 12,500 6,500 14,500 1,5003,300

6.7 3.7 12.5 6.5 14.5 3.3 1.5

Section 7.5 Existing avenue.

Figure 7.15 A typical avenue.
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6,700 3,700 1,487 3,162 7,851 6,500 9,801 3,200 1,499 3,300 1,500

6.7 3.7 1.5 3 8 6.5 10 3.2 1.5 3.3 1.5
Vegetated Swale Vegetated SwaleWastewater Wetland

Section 7.6 Proposed avenue.

Figure 7.16 A typical avenue retrofitted with vegetated swales and wastewater 
wetlands.

The avenues have the potential to be retrofitted to accommodate 
wastewater wetlands and LIUDD technologies. The plan and 
section on this page demonstrates how a linear 120 meters of 
avenue could be used. Maintaining the required 2:1 length to width 
requirement of HSFCW wetlands, this study area has the potential 
to treat the wastewater of 28 households with a wetland area of 455 
m2. 
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7.5 Other corridor applications

The Draft Christchurch Transport Plan 2012 -2042 (CCC6 2012) 
provides a strategy to enhance the cycle network in the city. Most 
of these cycle networks are part of the existing street network, but 
significant and unique opportunities exist especially along the Avon 
and Heathcote Rivers. Wastewater wetlands can function to form 
a safety buffer between cyclists and the dangers of swift moving 
traffic.

Christchurch also has a major rail line known as the South Island 
Main Trunk Railway. This links the Port of Lyttelton with the Main 
North, South and Midland lines, the latter of which facilitates the 
export of West Coast coal. Passenger services operate from the 
Addington terminal and daily services are offered to Greymouth 
to the West and Picton to the North. The land adjacent to the rail 
lines in the city provide opportunities for wastewater wetlands in 
many areas, most notably with potential to green the rail corridor 
through the industrial areas of Sydenham and Addington.

Christchurch has several motorways managed by the New 
Zealand Transport Authority (NZTA). These include the Northern 
Motorway, the Western Corridor and the Southern Motorway 
which is currently under construction. These motorways are 
generally four-lane, high-speed separated highways. Provided the 
design complies with NZTA traffic regulations the expansive areas 
that fill the gaps between traffic lanes, onramps, exits, bridges etc. 
could be used by wastewater wetlands and LIUDD technologies. By 
applying wastewater wetlands to these spaces the visual character 
could become an iconic representation of Christchurch, perhaps 
also acting as a gateway to a city that was once a large natural 
wetland.

7.6 Application of scenarios to Christchurch

The scenarios described above demonstrate ways in which 
wastewater wetlands could be integrated into the urban fabric of 
Christchurch, while enhancing the objectives of open space and 
transportation planning. The defining analysis shows that by using 
the open space provisions as set out by the POSS, wastewater 
wetlands would comprise 60% of that open space. The investigation 
of three scenarios brings to light the opportunities made available 
through the implementation of wastewater wetlands to achieve 
proposed open space provisions, to better link neighbourhoods 
to their open spaces and to provide safe, liveable and green 
transportation corridors.

The catchments identified in Chapter 6 could implement 
wastewater treatment wetlands as part of the open space and 
transportation network. Taking cues from the Draft Christchurch 
Transport Plan 2012 -2042 (CCC6 2012) of where green streets 
could be implemented and adapting those cues to the concept plan 
in the POSS 2010, primary planted road corridors and proposed 
recreation links could accommodate wastewater wetlands. 
Also, the spaces identified as being open space deficient present  
opportunities for new open spaces, green corridors and wastewater 
wetlands. 

It is unlikely that any one of these scenario would be applied across 
the whole urban area. A combination of these scenarios is much 
more likely to succeed. Wastewater wetlands can help meet many 
of the objectives and goals of Christchurch City plans and varying 
the location and arrangement of wetlands according to the need 
of neighbourhoods can provide multiple benefits while increasing 
environmental sustainability and enhancing the resilience of the 
wastewater infrastructure.
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