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1. Executive Summary 
A Stormwater Management Plan (SMP) for Rangiora township is required by the Stormwater Network 
Discharge Consent CRC262840 (superseding consent CRC184601). Its purpose is to reduce the 

taonga, as well as protect and enhance mahinga kai.  

This SMP sets out methods the Council will implement to meet the consent objectives set out in 
Condition (9
quantity and water quality outcomes. 

Rangiora stormwater discharges primarily to the Cam River Ruataniwha catchment, with some 
discharges also to the Ashley Rakahuri River and Cust River. 

Most developed areas are adequately protected from flooding by the drainage network. There has 
been previous work on prevention of downstream flooding, scour and erosion. This has included 
projects from the Rangiora SMP in 2001 and flood recovery work after the 2014 flood event. 
Therefore, this SMP focuses primarily on stormwater quality improvement projects. Water quality 
monitoring from 2021-2023 shows that there are exceedances of compliance targets, particularly 
during wet weather. Waterway values have been affected in Rangiora from urbanisation and 
industrial activities, which has in turn had an impact on mahinga kai practices. Ecological health of 
waterways has also been shown to be affected by urbanisation using fine sediment and macro-
invertebrate indices.  

, is that they do not support or 
oppose this Rangiora Stormwater Management Plan. Stormwater management in Rangiora is expressed 
in the Mahaanui Iwi Management Plan (IMP) (2013) objective that states 

 

Current stormwater treatment in Rangiora consists primarily of wet and dry ponds, infiltration basins, 
and constructed wetlands, with some proprietary devices also installed. The majority of Rangiora 
township has existing infrastructure, such as basins, that provide attenuation and/or some form of 
treatment. However, there are developed areas where there is no significant attenuation or treatment, 
for example, the Middle Brook sub-catchment, parts of the South Brook, the Newnham Street 
industrial area of the North Brook and the majority of the North Drain sub-catchment.  

Some catchment areas that were developed in the past without stormwater infrastructure are suitable 
for retrofitting treatment solutions before reaching the receiving environment. However other 
catchments have fewer practicable opportunities to treat with wet or dry basins or constructed 
wetlands, primarily due to constraints with space and high groundwater levels. For these areas source 
controls will be more important. Risk assessment in this SMP found the North Brook and Middle Brook 
to be high risk sub-catchment, and the North Drain and No. 7 Drain as medium risk sub-catchments. 

This SMP proposes to carry out investigations for options for retrofitting stormwater treatment in all of 
the North Drain, and parts of the Middle Brook, North Brook catchments, as the best solution to 
achieve improved water quality outcomes.  

Stormwater from new developments is required to be attenuated and treated to meet the Waimakariri 
District Council (WDC) Engineering Code of Practice (ECoP), with the Waterways Wetland and 
Drainage Guide (Christchurch City Council) and TP10 (by Auckland Regional Council, replaced by 
GD01 - Auckland Council) recognised as best practice guidance documents for treatment.  

WDC proposes an adaptive management approach to stormwater management, where this SMP will 
be revised annually and reviewed every 5 years. This allows for progress checks of monitoring against 
the consent objectives, adaptation and learning as well as the adoption of emerging technologies. 
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2. Introduction 
On 14 January 2026, Waimakariri District Council was granted consent CRC262840 to discharge 
stormwater and water treatment chemicals into land and to surface water by Environment 
Canterbury. This superseded consent CRC184601 that was granted on 7 May 2021. It is effective 
until 30 June 2045. 

Condition 10 of the consent requires that before 1 January 2025, a Stormwater Management Plan 
(SMP) shall be prepared, and from 1 January 2025, be maintained and implemented for the duration 
of the consent. The purpose of the SMP is to detail the options to manage the stormwater discharges 
authorised by CRC262840 so that the receiving environment objectives and targets set out in 
Condition (9) of the consent will be met. 

2.1. Receiving Environment Objectives of CRC262840 

Waimakariri District Council (WDC) shall use best practicable options to achieve the following 
receiving environment objectives as stated in Condition 9 of the Rangiora Stormwater Network 
Discharge Consent: 

2.2. Requirements of this SMP 

This SMP is required under Condition 10 of the Rangiora Stormwater Network Discharge Consent 
CRC262840 to include: 

2.2.1. Details of the current status of stormwater quality improvement measures implemented 
within the catchment (see Section 3.6);  

2.2.2. A description of the understanding of the overall effects the existing discharge is having on 
the receiving environment (see Sections 4.1 and 4.2);  

2.2.3. A description of the catchment areas covered by the SMP that are developed at the time of 
writing the SMP (see Section 3.3), and an assessment of what additional development is 
anticipated in the Rangiora township prior to the next review of the SMP (see Section 3.4.5); 

9(a) Avoid stormwater that is discharging from the reticulated stormwater system from 
entering any dwelling house located downstream of any network discharge point 
during any duration two percent Annual Exceedance Probability rainfall event; and 

9(b) Avoid stormwater that is discharging from the reticulated stormwater system from 
causing erosion or scour of any receiving or downstream waterway, or causing 
damage to any downstream infrastructure; and 

9(c) The receiving environment objectives for management of stormwater discharge 
quality and which measure the associated effects on receiving waterways set out in 
Schedule 1 of CRC262840; and 

9(d) The protection and culturally appropriate treatment of w hi tapu and w hi taonga 
habitats and sites (if or where identified by Te Ng i T huriri R nanga) and cultural 
items or artefacts; and 

9(e) The management of stormwater discharges in a manner that protects and enhances 
mahinga kai species of value to Te Ng i T huriri R nanga, and enhances mahinga 
kai areas. 
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2.2.4. Details of the outcome of investigations undertaken into water quality or water quantity (see 
Sections 4.1, 4.2), and any investigations that are proposed to occur to inform future SMP 
decisions and implementation (see Section 8);  

2.2.5. Details of the contaminant load model (CLM) developed for the township, including 
outcomes of the modelling (see Section 3.5.3 and Appendix C);  

2.2.6. Details of measures that will be used to manage discharges of stormwater authorised by 
CRC262840 (see Section 6);  

2.2.7. Details of the management of stormwater from sites requiring or that will require a pollution 
prevention plan and / or from sites involving the use, storage or disposal of hazardous 
substances (see Section 6.1);  

2.2.8. A description of funding available for stormwater improvement projects proposed over the 
next ten years and how these funds will be allocated among the prioritised highest risk areas 
within the Rangiora township (see Section 9);  

2.2.9. Methods that will be used to: 
o Maintain compliance with the water quantity limits and requirements in condition (9)(a) 

and (b) (see Section 6.1); 
o 

9(c), including: 
 A detailed description of the adaptive management approach that will be 

implemented, and how decisions will be made (see Sections 7 and 11); 
 Reflecting the outcomes of the CLM developed (see Section 8); 
 Consideration of innovative technologies, including trials which have been 

undertaken (Sections 7.3.2 and 8); 
 Implementation of source controls (Sections 6.2 and 8); 
 The use of sustainable urban design in sub-catchments (see Section 6.3); and 
 Considering the feasibility/practicability of retrofitting existing catchments 

(Sections 7 and 8). 
o 

condition 9(d) and (e) (Sections 7, 8 and 9); and 
o Implement the measures set out in Condition (15) of CRC262840 (Sections 2.4.5. 

and 3.4.5). 

2.2.10. Requirements for appropriate disposal of contaminated material removed from stormwater 
basins in accordance with the requirements of CRC262840 to a disposal location authorised 
to receive that material (Appendix B). 

2.3. Scope Exclusions 

Effects of the discharge of stormwater to groundwater is not considered in this SMP, except for 
consideration of the maintenance of infiltration basins, such as replacement of filter media. 

Flood risk from an Ashley Rakahuri River breakout scenario is out of scope of the Rangiora 
stormwater network discharge consent. The Ashley Rakahuri River is managed by Environment 
Canterbury for flood protection. 

Contaminants from rural sources or from groundwater inflows into the Rangiora urban area are not 
considered for actions and projects under this SMP, as these contaminants are out of scope of the 
consent CRC262840. 

2.4. Planning Requirements and Key Non-Statutory Documents 

The following planning requirements, or other non-statutory documents are relevant to consider, to 
understand the context that the SMP operates within. 
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2.4.1. National Policy Statement for Freshwater Management (2020) 

The National Policy Statement for Freshwater Management (NPS-FM) uses the concept of  
Te Mana o te Wai, that recognises that protecting the health of freshwater protects the health and 
well-being of the wider environment. As part of Te Mana o te Wai, the hierarchy of obligations 
prioritises the health and well-being of water bodies and freshwater ecosystems, over the health 
needs of people (such as drinking water), which is over the ability of people and communities to 
provide for their social, economic, and cultural well-being, for now and in the future. 

2.4.2. Resource Management Act (RMA, 1991) and the Canterbury Land and Water Regional 
Plan (CLWRP) 

Section 5 (Purpose), 6 (Matters of National Importance), 7 (Other Matters), and 8 (Te Tiriti o 
Waitangi) of the Resource Management Act 1991 prescribe what all persons exercising functions and 
powers under the Resource Management Act need to consider in relation to managing the use, 
development and protection of natural and physical resources. The CLWRP is the regional plan 
developed by Environment Canterbury under the RMA. 

2.4.3. Waimakariri Partially Operative District Plan (2025) 

The Partially Operative District Plan (2025) considers stormwater, primarily in the Subdivision 
Chapter. In particular, this chapter sets out certain requirements and standards in relation to 
sustainable design and stormwater management (Policies SUB-P3 and SUB-P6 and SUB-P8). Policy 
SUB-P6 is subject to appeal. 

2.4.4. Mahaanui Iwi Management Plan (2013) 

The Mahaanui Iwi Management Plan (IMP) is a written expression of kaitiakitanga, setting out how to 
 

Te  

2.4.5. WDC Engineering Code of Practice (ECoP)  (last updated July 2020) 

The WDC ECoP provides controls to ensure that all developed infrastructure is, and will remain, fit for 
the intended life of the asset. The document sets out guidelines to assist developers and contractors 
to comply with the WDC District Plan, bylaws, policies and consents. For water quality, the ECoP 
refers to the guidelines in the Christchurch City Council Waterways Wetlands and Drainage Guide 
(2003, partly amended 2012) and the Auckland Regional Council guidelines TP10 (2003), which was 
updated by Auckland Council in the document GD01 (Cunningham et al. 2017). 

2.4.6. Canterbury Water Management Strategy (CWMS) 

The Canterbury Water Management Strategy provides a collaborative framework to help 
manage the multiple demands on freshwater resources in the Canterbury region. This includes 
the control of discharges. 
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3. Catchment and 
Network Overview 

3.1. Catchment Background 

Rangiora is an urban town with a population of approximately 20,000 people. It is located some 8km 
north of the Waimakariri River, 1km south of the Ashley River and about 6km from the coast. It is 
bisected by three major spring-fed streams ( - North Brook, Middle Brook, and 
South Brook) and their tributaries, traversing the lower half of the Rangiora urban area (Figure 1).  

Figure 1 indicates the layout of the Rangiora urban drainage network and shows the natural fall of the 
land. It shows the location of the network in relation to the location of nearby towns, and the Ashley 
Rakahuri, Kaiapoi and Waimakariri Rivers.  

In summary, this SMP has considered stormwater effects on five natural streams (receiving 
environments) within the Rangiora urban limits; North Brook, Middle Brook, South Brook, South 
South Brook, and the No. 7 Drain. Most of these streams are spring-fed with year-round baseflow 
and are generally considered to have high ecological and cultural values. The North Drain is also 
considered within this SMP, with discharge to the Ashley Rakahuri River (the receiving 
environment) beyond the urban limits.  

3.1.1. Cam Ruataniwha catchment 

The Rangiora urban stormwater network predominantly discharges to the three brooks, which form 
part of the extended tributaries of the Cam River (Ruataniwha) catchment. The Cam River flows into 
the Kaiapoi and Waimakariri Rivers.  

In the eastern part, the town centre is drained by the Railway Stream, with spring-fed base flow 
emerging at its lower end where it drains into the Kowhai Ave Stream and then into the North Brook 
mainstem. Both the Railway Stream and the North Brook primarily flow into Io Io Whenua (North 
Brook ponds) before re-joining a North Brook mainstem baseflow downstream. The principal purpose 
of these ponds is to attenuate flows and reduce the amount of sediment entering the river systems 
from stormwater runoff from the town. The Newnham Street industrial area stormwater flows along 
Boys Road into the North Brook, without passing through Io Io Whenua (North Brook Ponds), with 
some flows in large rain events also potentially flowing into the Middle Brook catchment. 

At Southbrook Park there are smaller ponds that cater for the Green Street catchment. There is also 
a small pump station (on Rowse St) in the Green Street catchment that provides a groundwater base 
flow to the upper reaches of the Middle Brook for ecological purposes.  

3.1.2. North Drain 

The northern part of the town is served by the ephemeral 
the Ashley Rakahuri River. A long, grassed swale area provides some infiltration and an unquantified 
amount of treatment of the flow prior to discharge to the Ashley Rakahuri River.  

3.1.3. No. 7 Drain 

When the Southbrook industrial area was further developed in 2011 the upper section of the South-
South Brook was diverted to the south. This diversion resulted in the upper part of the South-South 
Brook becoming part of the No.7 Drain (flowing to the Cust Main Drain) catchment, with the lower 
section of the South-South Brook continuing as part of the Cam River catchment.  
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3.1.4. Discharge to Ground 

There are significant areas to the north of Rangiora that discharge to ground, particularly the north-
west subdivisions of Westpark and Arlington. The recent development of the Bellgrove area in the 
Northeast of Rangiora discharges to ground, except in a 1 in 50-year storm event or above, during 
which, this area will discharge stormwater into the headwaters of the Cam River itself. Similarly, 
future development of Bellgrove further stages to the north-east of Rangiora are also proposed to 
discharge stormwater to ground, with discharge to the headwaters of the Taranaki Stream, in a 1 in 
50-year storm event.  

3.1.5. Stormwater exclusion 

In addition to the main natural streams there are also several smaller tributary waterways. For 
example, K ura (Crayfish) Creek is a spring-fed creek draining to the North Brook, originating above 
North Brook Road, with high ecological values. The area surrounding this creek is within the 
Rangiora urban area. To preserve the ecological values of this creek, none of the stormwater from 
the development is discharged into the creek.  

 
Figure 1: Rangiora network location plan 



 

Rangiora Stormwater Management Plan 2025-40, February 2026 Waimakariri District Council |260119007726  12 

3.2. The Receiving Environment 

Stormwater discharge from Rangiora is primarily to the Cam River Ruataniwha catchment, with some 
discharge to the Cust and Ashley Rakahuri Rivers.  

3.2.1. Cam River Ruataniwha 

The Cam River Ruataniwha originates as spring-fed tributaries on the plains to the west of Rangiora 
(South Brook) or within Rangiora township itself (Middle Brook, North Brook, and Cam River 
headwaters). The Cam River Ruataniwha flows to the Kaiapoi River then the Waimakariri River 
before entering the sea.  

The macrofauna species in the Cam River Ruataniwha catchment include1: 
 Tuna / Longfin eel (Anguilla dieffenbachii) and shortfin eel (Anguilla australis) 
 P  / Black Flounder (Rhombosolea retiarii)  
 Inanga (Galaxias maculatus)  a whitebait species  
 Toitoi / Common Bully (Gobiomorphus cotidianus), Upland Bully (Gobiomorphus breviceps), 

Giant Bully (Gobiomorphus gobioides) 
 Common smelt (Retropinna retropinna) 
 Yellow-eyed mullet (Aldrichetta forsteri) 
 Kanakana / pouched lamprey (Geotria australis)  
 Brown trout (Salmo trutta)  An introduced sport fish 
 K kahi / freshwater mussels (Echyridella menziesi) 
 Freshwater shrimp (Paratya curvirostris) 
 Wai k ura / freshwater crayfish (Paranephrops zealandicus). 

There is a historical (1946) record for the Canterbury mudfish (Neochanna burrowsius). However, this 
species is no longer known to be present in this catchment. 

Parts of the South Brook, North Brook, Cam River mainstem and K ura (Crayfish) Creek are mapped 
as areas of Critical Habitat for Indigenous Species under Plan Change 7 of the CLWRP (Figure 2). 
This is likely to be due to the presence of species such as wai k ura / freshwater crayfish 
(Paranephrops zealandicus) At Risk- Declining  and kanakana / pouched 
lamprey (Geotria australis Nationally Vulnerable  

The presence of larval and juvenile kanakana at multiple sites in 2023 ecological surveys indicates 
kanakana are likely to be spawning in the South Brook, and potentially wider Cam River catchment 
(Boffa Miskell, 2024). Wai k ura are also known to be present in the South Brook, North Brook and 
its tributaries through WDC staff observations. 

 
1 source: New Zealand Freshwater Fish Database and WDC staff observations  
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Figure 2: Critical habitat for indigenous species shown in orange (source: CLWRP) 

3.2.2. Cust River (No.7 Drain) 

The Cust River originates on the plains near Oxford. In the lower reaches the river has been diverted 
into a channel, often called the Cust Main Drain. The No.7 Drain, which receives stormwater from 
Rangiora, is one of the drainage channels flowing into the Cust River that was constructed to drain 
wetland areas in the 19th century. 

Macrofauna species in the Cust River catchment include2: 
 Tuna / Longfin eel (Anguilla dieffenbachii) and shortfin eel (Anguilla australis) 
 P  / Black Flounder (Rhombosolea retiarii)  
 Inanga (Galaxias maculatus)  a whitebait species  
 Toitoi / Common Bully (Gobiomorphus cotidianus), Upland Bully (Gobiomorphus breviceps), 

Giant Bully (Gobiomorphus gobioides), Bluegill Bully (Gobiomorphus hubbsi), Redfin Bully 
(Gobiomorphus huttoni) 

 Yellow-eyed mullet (Aldrichetta forsteri) 
 Kanakana / pouched lamprey (Geotria australis)  one record from 1998 only 
 Brown trout (Salmo trutta), Chinook Salmon (Oncorhynchus tshawytscha), Rainbow Trout 

(Oncorhynchus mykiss)  Introduced sport fish 
 K kahi / freshwater mussels (Echyridella menziesi) 
 Freshwater shrimp (Paratya curvirostris) 
 Panoko / Torrentfish (Cheimarrichthys fosteri) 
 There is one undated record for the Canterbury mudfish (Neochanna burrowsius). However, 

this species is no longer known to be present in this catchment. 

 
2 Source: New Zealand Freshwater Fish Database 
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3.2.3. Ashley Rakahuri River 

The Ashley Rakahuri River originates in the Puketeraki Range, which are the foothills to the west of 
Lees Valley, that then passes through a gorge before coming a braided river on the plains. The 
Ashley Rakahuri estuary (Te Aka Aka) is a large estuarine area that is a 
whenua (Mahaanui IMP, Jolly et al. 2013). 

Macrofauna species in the Ashley Rakahuri catchment include3: 
 Tuna / Longfin eel (Anguilla dieffenbachii) and shortfin eel (Anguilla australis) 
 P  / Black Flounder (Rhombosolea retiarii)  
 Inanga (Galaxias maculatus)  a whitebait species  
 Toitoi / Common Bully (Gobiomorphus cotidianus), Upland Bully (Gobiomorphus breviceps), 

Giant Bully (Gobiomorphus gobioides) 
 Common smelt (Retropinna retropinna) 
 Yellow-eyed mullet (Aldrichetta forsteri) 
 Kanakana / pouched lamprey (Geotria australis) 
 Brown trout  An introduced sport fish (Salmo trutta) 
 K kahi / freshwater mussels (Echyridella menziesi) 
 Freshwater shrimp (Paratya curvirostris) 
 Bluegill Bully (Gobiomorphus hubbsi) 
 Estuarine triplefin (Grahamina sp.) 
 Panoko / Torrentfish (Cheimarrichthys fosteri) 
 Canterbury galaxias (Galaxias vulgaris) 
 Koaro (Galaxias brevipinnis). 

3.3. Rangiora Sub-catchments 

A combined area of 3,050 ha contributes to the Rangiora stormwater catchment area and includes 
both urban and rural areas. A crucial objective of the SMP is to meet established consent limits for 
water quality within the receiving waterways. In line with this objective, sub-catchments for the 
purpose of the SMP were defined based on where the waterway intersects the urban limit (see sub-
catchment delineation points shown on Figure 3). These locations were selected to, as best possible, 
align with the existing sampling locations outlined in the Rangiora Stormwater Monitoring Programme. 
This intentional overlap facilitates efficient and coordinated ongoing monitoring efforts, enabling: 

Clear identification of areas exceeding consent limits. 

By correlating water quality data with specific discharge points from each sub-catchment, 
the SMP identifies areas within the urban landscape where targeted interventions can be 
implemented to work towards improvements needed to meet established consent limits 
for discharge. 

Assisted in identifying gaps in sampling locations. 

Alignment with sampling locations also provided a clear indication of additional sample 
points to be considered for ongoing monitoring. 

Effective tracking of progress towards compliance. 

Using aligned sampling locations allows for consistent data collection and analysis, providing 
a clear picture of progress made towards achieving compliance with water quality consent 
limits and other water quality objectives. 

Streamlined data interpretation and resource allocation. 

Aligning boundary definition of sub-catchments and sampling points simplifies data analysis 
and interpretation, helping to guide resource allocation and improvement efforts within the 
SMP, ensuring resources are directed towards areas with the greatest impact on achieving 
consent limits. 

 
3 Source: New Zealand Freshwater Fish Database and WDC staff personal observations 
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This strategic coordination between the SMP and the CRC262840 Stormwater Monitoring 
Programme fosters a data-driven approach to stormwater management, ultimately leading to 
improved water quality within the receiving waterway ensuring steps towards achieving established 
consent limits.  

The following seven sub-catchments, one of which is categorised as areas with discharges to 
ground, were identified within the Rangiora township, listed below and presented in Figure 3. Total 
catchment areas for each of these catchments are shown in Table 1. 

1. North Brook  
2. South Brook  
3. Middle Brook  
4. North Drain  
5. No. 7 Drain  
6. South South Brook 
7. Areas that discharge to ground. 
 
Table 1: Total area of each sub-catchment  

Sub-catchment Area (ha) 

Discharge to Ground 300 

Middle Brook 75 

No. 7 Drain 295 

North Drain 97 

North Brook 594 

South South Brook 30 

South Brook 1463 
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3.4. Sub-catchment Characteristics 

Characterisation of each sub-catchment within the township was undertaken, encompassing 
the following: 

 land-use classifications (residential, industrial, rural, and commercial); 
 soil properties and infiltration rates; 
 groundwater levels; 
 existing stormwater infrastructure; and 
 projected growth areas within Rangiora.  

This spatial analysis, documented through comprehensive mapping, provided a valuable foundation 
for understanding the unique hydrological behaviour of each sub-catchment. 

These factors included land use, stormwater drainage and infrastructure, groundwater levels, soil 
conditions, and future growth areas. The spatial analysis also identified locations with existing 
treatment facilities, highlighting areas lacking necessary stormwater management controls. This 
comprehensive mapping exercise provided a detailed overview of each sub-catchment's unique 
characteristics which leads to informed decision making for this SMP. This information was critical in: 

 Identifying high-risk areas within the township. Locations with specific land uses or inadequate 
treatment that led to increased runoff and contributed to high contaminant generation (further 
discussed in Section 3.5).  

 Analysing the capacity of existing infrastructure and identifying potential flood prone areas or 
upgrade needs. 

 Best Management Practices (BMP) selection. Choosing appropriate BMPs considering specific 
sub-catchment constraints and opportunities. 

 Prioritisation of projects. Improved project implementation plans  resources are directed 
towards highest risk areas and or projects that would that provide the most significant impact 
(i.e. poor water quality, directed efforts for areas particularly vulnerable to flooding, highlighted 
areas where existing treatment systems are lacking in performance and efficiency). 

By employing this approach, the plan ensures effective and adaptable stormwater management 
practices are implemented across the diverse sub-catchments within the township. This ultimately 
translates to a more efficient and cost-effective method for managing stormwater within Rangiora. 
Additionally, this characterization allows for future flexibility and adaptability in the face of changing 
land-use patterns or evolving environmental regulations. By understanding the baseline conditions 
and potential challenges of each sub-catchment, the plan can readily be updated and refined to 
maintain optimal stormwater management practices for the township. 

3.4.1. Rangiora Drainage Network and Infrastructure 

The discharge of stormwater from the Rangiora urban stormwater network is via the following 
combination of key infrastructure:  

 Kerb and channel, sumps, manholes and pipes 
 Passive treatment devices such as swales 
 Open drains (naturalised and boxed) 
 Dry ponds 
 Wet ponds 
 Wetlands 
 Discharges to ground such as infiltration trenches/soakage basins. 

The town centre is drained by the Railway Stream, with a spring-fed base flow. First flush from the 
Railway Stream and the North Brook discharge into the Io Io Whenua (North Brook Ponds) before re-
joining the North Brook downstream. The principal purpose of these ponds is to attenuate flows and 
reduce the amount of sediment entering the downstream river systems from stormwater runoff from 
the town.  
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At Southbrook Park there are smaller ponds that cater for the Green Street catchment. There is also 
a small pump station in the Green Street catchment that provides a base flow of spring water to the 
upper reaches of the Middle Brook, for ecological purposes.  

In the northwest of the township, stormwater runoff is discharged directly to ground. Runoff from 
urban areas is conveyed via various combinations of infrastructure such as kerb and channel, sumps, 
manholes and pipes into swales or soakage systems such as soak pits or infiltration basins to be 
discharged into ground.  

All the basins within the network provide a water quantity function of managing flows, reducing / 
maintaining flow peaks, managing flood water levels and reducing erosion. In addition, some of these 
basins are also designed as infiltration/first flush basins which, in addition to attenuating flows, are 
designed to treat stormwater discharges by discharging contaminants to land and filtering 
contaminants across grass or vegetation.  

The Rangiora stormwater network infrastructure and points where stormwater runoff exits the urban 
boundary of Rangiora are shown in Figure 4. 
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3.4.2. Land Use 

The spatial distribution of various land use types was identified within each sub-catchment and 
quantified (Figure 5 and Table 2). This data provides insights into potential types and loads of 
contaminant generation from runoff based on land use activities. Three main land use types were 
mapped: rural, business (which include both commercial and industrial sites) and residential zones. 

 
Figure 5: Land Use Zones for Rangiora as of 2024 under the District Plan 2005. 
 
Table 2: Land use distribution (%) by sub-catchment.  
Note that due to rounding, percentages do not always equal 100%. 

Catchment 
Business Residential Rural 

Percentage Ha Percentage Ha Percentage Ha 

Discharge to Ground 1% 2 58% 173 42% 125 

No 7 Drain 27% 79 0% 0 73% 217 

North Drain 0% 0 99% 96 1% 1 

Middle Brook 0% 0 99% 75 0% 0 

North Brook 8% 45 63% 374 29% 175 

South Brook 1% 8 17% 244 83% 1210 

South South Brook 83% 25 0% 0 17% 5 

Conclusions drawn from the mapping of land use areas are: 

Business zones (industrial and commercial) areas are concentrated. 

Business zones within the township are largely located in only three of the seven sub-catchments: 
North Brook; which includes the entire Rangiora Central Business District (CBD) and some industrial 
areas, the No. 7 Drain, and South South Brook; with a small portion within the areas that Discharge 
to Ground (2 Ha) and South Brook (8 Ha).  
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Industrial and commercial land use activities are recognized as significant sources of pollutants which 
contain high contaminant load generating activities. Overall, in terms of total area (ha), business 
zones make up only 6% of land use over the seven sub-catchments. The concentration of industrial 
and commercial land use being mainly within three sub-catchments leverages economies of scale, 
allowing for the implementation of treatment measures at a more efficient and cost-effective level. 
Focusing on treating similar contaminants in concentrated areas avoids logistical and financial 
challenges associated with scattered treatment across diverse industrial and commercial areas, 
thus allowing for more effective implementation of necessary treatment measures at a sub-
catchment level. 

A large portion of overall land use within Rangiora sub-catchments is rural. 

Almost all sub-catchments contain areas with rural land use (overall 61% of land use area (Ha) 
across the seven sub-catchments are zoned as rural), with the exception of Middle Brook and 
North Drain (1 Ha). South Brook contains the largest amount of rural land use (83%), followed by 
No.7 Drain (73%), with North Brook and area that discharge to ground consisting of less than 
50% of rural area.  

While removing total suspended solids (TSS) effectively addresses common urban pollutants, rural 
run-off poses a distinct challenge due to its prevalence of dissolved contaminants like ammonia, 
dissolved inorganic nitrogen, and dissolved reactive phosphorus. Rural areas that are not within the 
reticulated service area of WDC are excluded from the scope of the SMP. Having said that, it is 
recognised that these dissolved contaminants stemming from rural activities have an impact on 
overall receiving environment water quality. Source control methods (in line with BMP) and 
community education are valuable mechanisms that can be utilised to approach mitigation of 
stormwater pollution from rural areas. 

Residential areas are predominant. 

Overall, 34% of land use area (Ha) across the seven sub-catchments are zoned as residential. All 
catchments contain residential areas, except for No.7 Drain and South South Brook. North Drain and 
Middle Brook has 99% of total area zoned as residential but are the smallest in terms of total area for 
residential zones within a sub-catchment (96 and 75 Ha respectively). North Brook on the other hand 
has the largest residential zone in terms of area, 374 Ha which is approximately 63% of land use 
within the sub-catchment. This indicates the need for a diverse range and sub-catchment specific 
stormwater management solutions across the catchments, considering the varying densities, size of 
catchment areas and contaminant concentrations. 

Discharge is mostly to ground in the north-west. 

In the north, northeast and northwest of Rangiora, land use is predominantly either rural or residential 
and the soil composition is ideal for stormwater to be disposed of into ground. In more recent builds 
of subdivisions in this area, a dwelling may have an individual soakpit to dispose of roof water. Runoff 
from roadways and other impervious areas are normally discharged to a treatment basin before 
discharging to ground. Secondary flow is sometimes discharged to ground. However, overland flow 
paths are always required to carry the full secondary flow overland to the receiving waterways.  

Currently, in Rangiora, most of the northwestern subdivisions dispose of stormwater to ground; 
these include The Oaks, Arlington, Chesterfield Place, Covan Mews, Enverton Drive and River 
Road subdivisions.  

3.4.3. Soil Drainage Conditions 

The distribution of soil drainage capacity across the sub-catchments (Figure 6) was mapped, 
highlighting their influence on infiltration capacity and potential runoff generation. Understanding this 
characteristic is crucial for selecting and designing effective stormwater treatment (infiltration-based 
solutions) and flood mitigation and water quantity storage strategies. 
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Figure 6: Soil Drainage capacity across sub-catchments within Rangiora 

 
Table 3: Soil drainage capacity distribution (%) by sub-catchment.  
Note that due to rounding, percentages do not always equal 100%. 

Sub-Catchment Very Low Low Medium High Very High Unknown 

Discharge to Ground 0% 0% 4% 74% 20% 2% 

No 7 Drain 6% 90% 0% 5% 0% 0% 

North Drain 0% 0% 0% 89% 11% 0% 

Middle Brook 61% 39% 0% 0% 0% 0% 

North Brook 22% 20% 33% 22% 0% 2% 

South Brook 0% 24% 19% 30% 21% 6% 

South South Brook 0% 100% 0% 0% 0% 0% 

The modelling infiltration information is extracted from Manaaki Whenua (Landcare Research), who 
use a scale of 1-5 to classify the drainage capacity of the soil (or infiltration capacity). A classification 
number of 1 indicates a soil with low infiltration rates, a 5 indicates a soil with high infiltration rates.  

Areas to the north, northwest and northeast of the township have excellent to good soil drainage 
(ranked high and highest). The North Drain sub-
drainage classification. Towards the middle of the township, soil drainage is average and continues 
to decline towards the south of Rangiora, with the No.7 Drain catchment in the south being classified 
mostly with low soil drainage. South Brook, North Brook and Middle Brook catchment areas have 
varying levels of soil drainage. 

For new developments, geotechnical investigations are undertaken during which infiltration tests are 
undertaken to determine if there is sufficient infiltration capacity at the site for the required runoff 
volumes. It is a requirement for WDC Engineers to review any information provided via the Land 
Development team, who will make recommendations regarding any such proposals via the 
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consenting process for any new subdivisions.  

As the infiltration capacity of the soil deteriorates over time, the WDC normally requires that a 
subdivision has soakage solutions are able to convey a 5-year Annual Return Interval (ARI) but 
constructed to convey a 50-year ARI. This allows the infiltration system to deteriorate to a level still 
meeting a 5-year ARI storm before being renewed. 

Some sub-catchments exhibit a single, consistent soil drainage classification, while others display 
variations in infiltration capacity across the area. Due to the varying soil drainage characteristics 
across different sub-catchments within the township, a multipronged approach incorporating diverse 
strategies and tailored solutions will likely be more effective than relying on a single, uniform 
approach for managing water quantity runoff and stormwater treatment throughout Rangiora.  
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Table 4: Depth to groundwater (%) for sub-catchments within Rangiora.  
Note that due to rounding, percentages do not always equal 100%. 

Sub Catchments High <1m Moderate 1-3m Low >3m 

Discharge to Ground 1% 11% 88% 

No 7 Drain 78% 22% 0% 

North Drain 0% 0% 100% 

Middle Brook 100% 0% 0% 

North Brook 52% 11% 37% 

South Brook 12% 21% 67% 

South South Brook 4% 96% 1% 

groundwater levels (i.e. depth to groundwater more than 3m); which makes infiltration or soakage 
systems an ideal stormwater management solution for these areas. On the other hand, Middle Brook 
and No.7 Drain land area is largely as having high groundwater levels (i.e depth to groundwater at 

roundwater. South South Brook land area is in majority classified as 
-catchments have varying levels of depth to groundwater 

across the catchment area.  

The impacts of stormwater runoff on groundwater and its connections to urban infrastructure are 
complex and multifaceted. This is a relatively new and evolving area of discussion within the industry. 
Understanding groundwater levels plays a pivotal role in effective stormwater management providing 
key information that informs the following key factors: 

Flood Risk Vulnerability 

During heavy rainfall, high groundwater levels can prevent infiltration, leading to increased surface 
runoff and potentially contributing to flooding. Understanding groundwater dynamics helps assess 
areas susceptible to flooding due to interactions with surface water, informing decisions and selection 
of preventive measures. 

Suitability of Stormwater Treatment Systems 

Different treatment systems rely on various mechanisms to manage stormwater. Infiltration-based 
systems like infiltration basins or dry ponds require permeable soils and sufficient space below the 
water table for infiltration. Conversely, solutions like wetlands or wet ponds, that require a permanent 
water level to function are most suitable for soil conditions with low permeability and are more 
appropriate for areas with high groundwater levels. Mapping groundwater levels helps identify 
suitable locations for these systems and inform design, preventing potential issues like ponding, 
oversaturation, and potential groundwater contamination.  

Groundwater Interaction and Quality 

Stormwater can interact with groundwater, potentially impacting its quality. If contaminated runoff 
infiltrates into shallow aquifers, it can endanger drinking water sources. Mapping groundwater levels 
and flow direction helps assess this risk and inform the selection of treatment systems.  

The groundwater levels beneath Rangiora are also illustrated on the Environment Canterbury online 
GIS viewer (Canterbury Maps) which shows groundwater depth contour lines and shows that the 
area of the network consent application overlies an unconfined or semi-confined aquifer.  

In 2004 MWH Ltd conducted an investigation into the Rangiora groundwater water supply and the 
capacity of the Ashley River aquifer; (see Rangiora Water Supply Issues and Options report, TRIM 
040614097). These backup drinking water sources for Rangiora from the Ashley River are not 
considered to be significantly impacted by the interaction with surface water due to their depth, which 
is 8.8m and 13.7m for the Ayers Street wells and 22.9m and 19.5m for the Dudley Park wells. 
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Table 5: Projected growth area distribution (%) by sub-catchment.  
Note that due to rounding, percentages do not always equal 100%. 

Sub-Catchment Existing 
0-3 

Years 
3-10 

Years 
10-20 
Years 

20-30 
Years 

30-50 
Years 

>50 
years 

Rural 

Discharge to Ground 57% 7% 0% 11% 5% 2% 20% 0% 

No 7 Drain 22% 9% 0% 5% 0% 0% 0% 65% 

North Drain 99% 1% 0% 0% 0% 0% 0% 0% 

Middle Brook 99% 0% 0% 0% 0% 1% 0% 0% 

North Brook 73% 0% 0% 3% 3% 14% 4% 3% 

South Brook 11% 1% 1% 1% 3% 1% 4% 77% 

South South Brook 100% 0% 0% 0% 0% 0% 0% 0% 

 
Table 6: Projected growth area distribution (Ha) by sub-catchment 

Discharge to 
Ground 

Existing 
0-3 
Years 

3-10 
Years 

10-20 
Years 

20-30 
Years 

30-50 
Years 

Rural 

Discharge to Ground 169 20 0 32 14 5 1 

No 7 Drain 64 26 0 13 0 0 192 

North Drain 96 1 0 0 0 0 0 

Middle Brook 75 0 0 0 0 0 0 

North Brook 431 2 0 17 16 84 21 

South Brook 167 19 10 21 41 20 1126 

South South Brook 0 0 0 0 0 0 0 

Figure 8 predicts urban growth within the Rangiora catchment area to be concentrated in the south, 
southeast, north-east and west of the township over the next 10 years. Over this period, the No.7 
Drain, South Brook and the Discharge to Ground areas are anticipated to have the most growth and 
new development in terms of area (Ha). 

It is important to take into consideration that the Council requires all new (or greenfield) 
developments to have their own SMA in the ECoP. This requires developers to consider flood 
capacity and projected flows in the downstream network and receiving environments when designing 
their stormwater systems. This requires attenuation of peak flows and peak velocities to match pre-
development levels (i.e. to achieve stormwater neutrality). The management of flow regimes to pre-
development levels is intended to prevent any damage to structures downstream of the 
developments, including dwellings located near the lower Three Brooks or alongside the Cam River. 
Discharge to ground is also required where practicable. 

Similarly, any new developments are required to implement stormwater treatment solutions, 
addressing urban pollutants and will be assessed for approval by the WDC to meet the provisions of 
Consent CRC262840, such as Condition 15. Land use consents issued by WDC require stormwater 
from new developments to be treated to meet the ECoP, with the Waterways, Wetlands and Drainage 
Guide (WWDG) (Christchurch City Council) and TP10 (replaced by GD01, Auckland Council) stated 
as best practice to follow. This is to ensure potential adverse impacts of the development on water 
quality in the downstream receiving environment are managed and mitigated close to source.  

The following Outline Development Plan (ODP) maps have further detail on these future growth 
areas within Rangiora and can be found on the WDC website. These maps also include 
additional information on stormwater, land use, water, wastewater and greenspaces for the 
projected growth area. 
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Outline Development Plans: 
 Northwest Rangiora Development Area 

https://waimakariri.isoplan.co.nz/draft/rules/0/297/0/0/0/226 
 South Belt Development Area 

https://waimakariri.isoplan.co.nz/draft/rules/0/296/0/0/0/226 
 Southbrook Development Area  

https://waimakariri.isoplan.co.nz/draft/rules/0/278/0/0/0/226 
 North Rangiora Development Area 

https://waimakariri.isoplan.co.nz/draft/rules/0/275/0/0/0/226 
 West Rangiora Development Area  

https://waimakariri.isoplan.co.nz/draft/rules/0/224/0/0/0/226 
 North East Rangiora Development Area  

https://waimakariri.isoplan.co.nz/draft/rules/0/225/0/0/0/226  
 South East Rangiora Development Area  

https://waimakariri.isoplan.co.nz/draft/rules/0/290/0/0/0/226 

Some of these ODP areas are partially developed. If the associated stormwater discharges are 
already consented by Environment Canterbury the consent conditions will be transferred to the 
stormwater network consent CRC262840 at the same time at which the corresponding infrastructure 
is vested in the Council. 

3.5. High Risk Areas within Rangiora Township 

3.5.1. Approach 

Maintaining healthy receiving environments requires effective stormwater management. This 
section outlines the methodology used to identify high risk areas within the township, allowing 
WDC to allocate resources towards priority areas that need improvement. Sub-catchments are 
prioritised based on determining the risk levels for each sub- catchment. High risk areas are 
determined by evaluating which sub-catchments pose the greatest potential for negative impact 
on the receiving environment.  

3.5.2. Key factors 

This assessment methodology assigns risk levels to six sub-catchments based on assessment 
against three key factors which have a high impact on stormwater quality: 

a) Areas with existing treatment infrastructure versus untreated areas 

Lack of existing treatment infrastructure is a significant risk as it allows contaminants to enter 
receiving environments without mitigation. Existing stormwater treatment infrastructure reduces the 
immediate need for significant investment as preexisting systems in place lowers the likelihood of 
contaminants exceeding trigger levels. 

b) Land use composition 

The type of land use is a key factor when determining the risk of that area having a negative impact 
on the downstream system. For example, areas dominated by business zones (industrial and 
commercial activities) are typically known sources of higher pollutant loads and more harmful 
contaminant types. Therefore, the type and extent of land use is a factor when determining the risk of 
a given area. 

c) Water quality sampling results for dissolved copper and zinc 

Water quality sampling is crucial for confirming potential issues highlighted by the methodology used 
to identify and rank elevated risk areas. The collected data from the Rangiora Stormwater Monitoring 
Programme offers clear proof of stormwater quality issues; be it non-compliance with regulations, 
possibility of a spill event, or an indication of subpar performance of existing treatment systems. This 
data is instrumental in designing targeted improvement measures. By analysing this information, we 
can gain a deeper understanding of the problem areas and ensure that implemented solutions 
directly address the root causes (i.e upgrading existing treatment systems, implementing additional 
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treatment measures and or review of maintenance practices and frequencies). 

At present, water quality sampling results for dissolved copper and zinc from the identified 
discharge points are available for all sub-catchments (sampling years 2021 -2023). Sampling for 
2024 had not been reported at the time of the SMP development, and therefore has been 
excluded. Ongoing monitoring over the next few years will highlight any emerging trends. This 
will not only enhance verification of current water quality but also potentially inform future 
adjustments to the monitoring program and risk assessment, ensuring an adaptive management 
approach to stormwater management. 

Note: Factor B excluded rural areas of a sub-catchment. Factors B and C both excluded areas that 
discharge to ground.  

3.5.3. Contaminant Load Modelling (CLM) 

To complement the three factors for risk assessment, CLM was conducted for each catchment by the 
WDC Network Planning Team in 2022, using a CLM developed by Auckland Regional Council (see 
Appendix C for development of the CLM).  

The model provided projections of contaminant loads in each sub-catchment area based on land use 
type and considers any existing treatment systems that are in place. Results of the CLM modelling for 
TSS, total zinc and total copper for each sub-catchment are shown in Table 7. The results (kg/year) 
from the CLM model, although not directly comparable to the water quality sampling results, are in 
line with the risk assessment that identifies Middle Brook as high risk based on the total loads (kg/yr).  

The modelling results indicate that from all the sub-catchments, contaminant loads from South Brook 
are within the three highest levels (shown in cells shaded red in Table 7) of contaminant loads 
contributing towards total zinc, total copper and TSS.  

Table 7: CLM results for projected contaminant loads at discharge point for Rangiora sub-catchments 

Catchment Zn (kg/yr) Cu (kg/yr) TSS (kg/yr) Zn kg/ha/yr Cu kg/ha/yr TSS kg/ha/yr 

North Drain 14.216 0.567 2230.598 0.426 0.017 66.816 

North Brook 30.723 4.215 45356.895 0.121 0.017 178.870 

South Brook 69.696 6.683 62921.095 0.048 0.005 43.053 

Middle Brook 90.883 6.353 21014.035 1.213 0.085 280.453 

South South Brook 8.685 1.676 1019.293 0.285 0.055 33.465 

No. 7 Drain 53.995 8.740 16260.976 0.283 0.046 85.207 

Note: Shading indicates areas of higher loads. 

The outputs from the model are the total load in kilograms per year in each catchment. Alternatively, 
results are also presented in kilograms per hectare per year, where the large rural area of the South 
Brook catchment masks the higher loads from the developed area of the sub-catchment. 

This CLM can be a useful tool to give indicative contaminant concentrations for scenarios and should 
not be interpreted as a precise measurement tool. Alongside sampling results, this model can be 
used to target sources of contamination and the effectiveness of treatment devices. The output of the 
model is total copper and zinc per year, therefore direct comparison to CRC262840 water quality 
limits for dissolved copper and zinc in mg/L is not possible. 

Overall, CLM provides a valuable tool for understanding the potential for pollution across Rangiora, 
even if it does not directly influence the risk assessment. Instead, it can help prioritise areas for 
further investigation, plan for future risks, and project effectiveness of contaminant concentration 
reductions for a proposed treatment system or treatment train. 

By combining these factors with data-driven assessments, this methodology of assigning risk levels, 
allows a Project Control Group (PCG) to effectively prioritise funding and targeted improvement 



 

Rangiora Stormwater Management Plan 2025-40, February 2026 Waimakariri District Council | 260119007726  31 

initiatives within Rangiora that will provide the most impact on water quality outcomes. This ensures 
that funds and resources are directed towards areas with the greatest need and enabling flexibility 
and adaptability to raise or reduce risk levels as needed, maximizing the overall environmental 
benefit of our stormwater management efforts.  

3.5.4. Scoring criteria for each factor 

Sub-catchments were assessed against each of the following factors, with scores between 1 to 5 
applied to each factor based on the following criteria score bands: 

Factor A  Water Quality 

This factor was calculated as the percentage of water quality sampling results (dissolved zinc and 
dissolved copper only) during first flush rain events that were above CLWRP guideline values across 
the 2021 -2023 monitoring period for all sites in each sub-catchment. During this period a total of 3 
sampling rounds were undertaken for each of the six sub-catchments. It is important to note that due 
to resourcing issues, for North Brook and South South Brook there were only two rounds of sampling 
undertaken (Q3 2021/2022) and (Q4 2022/2023).  

Table 8: Scoring criteria for water quality  

Score 
Zn and Cu % exceedances 

of total samples taken 

1 = 0-20% 

2 -40% 

3 -60% 

4 -80% 

5  -100% 

Factor B - Untreated areas 

Total area (in hectares) within a sub-catchment where stormwater runoff does not pass through a 
stormwater treatment system prior to discharging into a receiving environment.  

Table 9: Scoring criteria for untreated areas  

Score Untreated Areas (Ha) 

1 = 0-20 Ha 

2 -40 Ha 

3 -60 Ha 

4 -80 Ha 

5  -100 Ha 

Factor C - Land use composition 

The total amount of land use area (in hectares) within a catchment that consists of business zones 
(commercial or industrial activities). 

Table 10: Scoring criteria for land use composition 

Score Business Zone Areas (Ha) 

1 = 0-20 Ha 

2 -40 Ha 

3 -60 Ha 

4 -80 Ha 

5  -100 Ha 

3.5.5. Risk Classification 

After assigning scores to each factor, the final score for every sub-catchment was determined by 
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calculating the mean of the three factors, using equal weighting for each factor. Based on this 
average score, risk levels were categorized using the following classification: 

Risk Classification 
 Low Risk: Average score of 1-2 
 Medium Risk: Average score of >2-3 
 High Risk: Average score greater than >3-4 
 Very High Risk: Average score >4-5 

This classification system allows for a clear and systematic assessment of risk levels across the sub-
catchments based on the averaged factor scores. 

Results  

The following table displays the results of applying sections 3.5.4 and 3.5.5 above. 

Table 11: Risk levels for Rangiora sub-catchments 

Sub-catchment 

(A) Water 
quality 

sampling 
results  

(B) 
Limited or 

No 
Treatment 

(C) Land Use 
- Contains 
business 

zone 

Average 
of all 3 
factors 

(A, B & C) 

Risk Level  

North Drain 3 5 1 3.0 Medium 

North Brook 5 2 3 3.3 High 

South Brook 1 3 1 1.7 Low 

Middle Brook 5 4 1 3.3 High 

South South Brook 3 1 2 2.0 Low 

No.7 Drain  2 1 4 2.3 Medium 

The result of the risk assessment identified the North Brook and Middle Brook as high risk sub-
catchments, and the North Drain and No 7. Drain as medium risk. Therefore, these four catchments 
are the primary focus for implementing future stormwater improvement projects.  

This approach leverages existing knowledge to verify the effectiveness of the scoring mechanism, 
ensuring that the prioritization matrix is not just theoretically sound, but also practically applicable. 

Feedback was sought from the 3 Waters Manager on scores and was used in fine-tuning the 
prioritization matrix by adjusting the scoring mechanisms for greater accuracy and recalibration of 
criteria thresholds to better reflect real-world conditions. The process underscores the importance of 
incorporating diverse viewpoints in developing effective decision-making frameworks. 

The Newnham Street Industrial area in the North Brook sub-catchment is a business zone with 
currently no treatment. It is a significant untreated area within Rangiora and therefore is a specific 
area worthy of focus for stormwater improvement. 

Although ecological values of the receiving environment are not evaluated within the risk assessment 
criteria, they are in line with the identification of the North Brook as a priority sub-catchment. The 
North Brook (including K ura Creek tributary) along together with the South Brook have been 
mapped by Environment Canterbury as Critical Habitat for Indigenous Species (Figure 2). This was 
re-confirmed by recent ecological survey results (Boffa Miskell, 2024) which found threatened 
species kanakana (pouched lamprey, Geotria australis) in the South Brook, and wai k ura 
(freshwater crayfish, Paranephrops zealandicus) are present in both waterways. 
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The results from this assessment can be used to serve a dual purpose. While it effectively identifies 
priority areas that require focus, it also offers valuable insights into lower risk areas. By strategically 
allocating resources to these high and medium-risk areas, there is possibility to implement some 
smaller-scale projects aimed at further improving low risk areas to ultimately posing no risk where 
environmental outcomes are fully met. Conversely, these medium risk areas can be prevented from 
being escalated into high-risk ranked areas; by targeting areas with the potential for substantial 
improvement (even with existing treatment). This approach can potentially yield significant benefits 
for water quality. This risk assessment process is intended to be re-run for each review of this 
stormwater management plan to assess progress to downgrade catchments from high through to 
medium, low or no risk over time. 

Sub-catchments that have existing treatment systems, but demonstrate poor water quality results 
could indicate potential issues such as: 

 Overwhelmed systems 
 Treatment systems might be overwhelmed by the high volume or specific types of pollutants, 

leading to inefficient pollutant removal and non-compliance with environmental regulations. 
 Improper functioning or inadequate systems 
 Existing systems may be malfunctioning due to wear and tear, improper design size, or lack of 

maintenance. 
 Mismatch of treatment system versus type of contaminant 
 The current treatment system in place does not target removal of dissolved metals, and 

therefore may require additional treatment measures. 
 Upstream issues 
 In rare cases, temporary upstream events like spills or accidents could temporarily compromise 

water quality before reaching the treatment system. 

One-off investigations could include additional water quality sampling into medium risk areas to 
understand root causes of poor performance of existing systems and or to determine the best 
solution for improvement measures, in addition to sampling for the Rangiora Stormwater 
Monitoring Programme. 

This methodology for assessing risk provides a high-level overview of sub-catchment risk by 
employing a quantitative approach. Inclusion of CLM modelling data helps proactively identify 
potential issues even before they appear, allowing for pre-emptive planning. This method also 
highlights the need for further investigation into existing treatment systems that show poor 
performance. This could indicate a need for enhanced treatment, improved maintenance, need for 
improved source control, or even system remediation.  

The limitation to this methodology is that it relies on readily available data and may oversimplify 
complex decisions that does not capture all intricacies of each sub-catchment. Despite attempts at 
objectivity, scoring systems can still be influenced by inconsistent interpretation of criteria across 
different evaluators. Therefore, this risk assessment is meant to highlight problem areas within the 
township at a high level, further site-specific assessments are necessary to refine the risk ranking 
and identify additional factors. More detailed assessments should be undertaken during the project 
prioritisation and implementation phase.  

 

  



 

Rangiora Stormwater Management Plan 2025-40, February 2026 Waimakariri District Council | 260119007726  34 

3.6. Current Status of Stormwater Quality Improvement Measures  

This section provides an overview of the current stormwater quality improvement measures that are 
currently in place within Rangiora.  

3.6.1. Existing Stormwater Treatment 

The Rangiora stormwater network services all streets and properties within the developed urban 
limits (Figure 9). All new (greenfield) developments are required to consider the downstream 
network and receiving environments when designing their stormwater system. This is done so 
that the existing receiving waterways are protected. From a stormwater quantity perspective, this 
is commonly achieved through attenuating peak flows and peak velocities to match pre-
development levels.  

The majority of the Rangiora stormwater system enters either a retention or detention system 
consisting of either a wetland, dry pond, wet pond or infiltration swale/basin before being discharged 
to the receiving environment.  

As well as providing attenuation, these systems also provide treatment. Refer to Section 6.3 for types 
of treatment.  

Figure 9 provides an overview of areas that have existing treatment and areas that currently are 
treated  through a pond or a stormwater management area (SMA) (dry 

or wet pond, infiltration basin, or wetland) before discharge.  

The majority of the Rangiora urban area has an existing pond or basin that provides attenuation and 
or treatment. There are several urban areas where there is no treatment: for example, all of the 
Middle Brook catchment and the majority of the North Drain catchment. 
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Table 12 Distribution of treated and untreated areas by sub-catchment 

Sub-Catchment 
Untreated Urban  Treated Urban  Rural % 

% Ha % Ha % Ha 

Discharge to Ground 1% 4 65% 194 34% 102 

No 7 Drain 0% 0 27% 79 73% 217 

North Drain 99% 96 0% 0 1% 1 

Middle Brook 100% 75 0% 0 0% 0 

North Brook 4% 23 67% 396 29% 175 

South Brook 3% 43 10% 153 87% 1266 

South South Brook 0% 0 83% 25 17% 5 

There are over 23 stormwater basins (the number varies with definition), which are a combination 
of both wet and dry ponds within the Rangiora urban boundary. The catchment areas served by 
each of these systems are shown in Figure 10. These ponds aid in reducing/maintaining flow 
peaks, flood water levels and erosion within the receiving waters. Many of these ponds also 
function as first flush treatment basins which are primarily designed to treat stormwater discharge 
but also provide attenuation.  

A schematic showing configuration of these systems is included in Appendix D of this report. 

It should be noted that data used in mapping Figures 9 and 10 focuses on larger stormwater 
treatment and storage systems like basins, ponds, and wetlands. It excludes smaller features 
within the township, such as swales and specialised proprietary treatment devices. Previous 
studies that utilised this data were focused on water quantity analysis, therefore these smaller 
systems were omitted at the time, as their primary function is treatment of stormwater, not water 
quantity management.  
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Figure 10: Stormwater Ponds within Rangiora 

A record and map of Enviropods or other similar catchpit filters such as the Littatrap across Rangiora 
is shown in Figure 11 below. Additionally, a record of other proprietary devices such as Stormfilters 
and soak pits are shown in Table 13 below. A preliminary gap analysis of existing treatment systems 
such as these proprietary systems revealed that there is some missing asset information. It is 
important to note that the figures showing records of these assets are not exhaustive. Further 
improvement on how asset data is recorded, mapped and maintained is needed; to ensure accurate 
and complete data registry of treatment systems installed within the township.  
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Figure 11: Location of catchpit filters within Rangiora (Littatraps and Enviropods) 

 
Table 13: Record of proprietary devices in Rangiora urban area. 

Asset Number Asset Asset Description 

SW026426 Cartridge Stormwater Filter 
System 

95 Townsend Rd Rangiora 

SW011403 Gross Pollutant Trap (GPT) Stormwater Chamber acting as GPT -366 Flaxton Rd 

SW014797 Arlington Park Soakpit System Chamber 1 for Arlington Park Soakpit System- Epsom, 
Drive Rangiora 

SW006611 Arlington Park Soakpit System Chamber 2 for Arlington Park Soakpit System- Epsom, 
Drive Rangiora 
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4. Issues 
Issues analysis has been carried out to review the effect the existing stormwater discharge is having 
on the receiving environment. Some issues analysed for the Rangiora Interim SMP (2017, TRIM 
171206132761) were found to have minimal effect on the receiving environment; namely negligible 
erosion and scour caused by discharges with erosion sites already addressed. The Interim SMP 
referred to a 2013 report (TRIM 131112104705) that explained why there are no recognised erosion 
areas within Rangiora.   

Because most of the streams in Rangiora are in the upper reaches of the Cam River catchment, the 
flows rarely reach significant eroding velocities. The WDC does not investigate stream erosion 
regularly, however the streams are often inspected and there are no noticeably eroded areas . 

The Rangiora Interim SMP (2017) also identified a lack of effects on downstream private drinking 
water supplies. 

4.1. Flooding and Network Capacity  

The Rangiora urban stormwater network has a 20% Annual Exceedance Probability (AEP) level of 
service design standard (i.e. 1 in 5-year flood) that has generally been applied since 2000. However, 
older parts of the network were often not designed to this level. In some cases, even if systems were 
designed to that level, as rainfall intensity projections have increased over time, they will not meet 
that level based on current rainfall forecasts. A specific capacity of 2% AEP (i.e. a 1 in 50-year flood) 
is provided for with secondary overland flow paths. The commercial town centre has a 10% AEP 
level of service design standard (i.e. a 1 in 10-year flood). 

Rangiora flooding issues or challenges identified include: 

 Excess rural flows entering the town, particularly during a period of high groundwater causing 
rural flows to overwhelm the urban network (such as during the June 2014 flood event). 

 Poorly drained areas, particularly in the south-east of Rangiora, where this can lead to 
increased run-off for the network and poor soakage as there is little depth to groundwater.  

 The southern part of Rangiora (including the Southbrook Industrial area), a strip to the west of 
the railway line, and small localised low points have been identified as having a significant flood 
risk in WDC natural hazard modelling for a 1 in 200-year flood event (localised and Ashley 
River Breakout models). 

 Limited and undersized pipe network in older parts of the town where infrastructure was 
designed and constructed prior to adoption of the current design standards. This causes 
stormwater to flow overground when the pipe system is full or not available. 

 In general, increasing impervious areas, combined with more frequent heavy rainfall events. 

The most recent run of the Rangiora Urban Stormwater Model (RUSM) in May 2024 (TRIM 
240508073139) confirmed that water quantity issues where flooding of private property (i.e. outside 
of secondary flow paths) in a 1 in 50-year event are likely to occur are: 

 Blackett Street / Central Business District North 
 White Street / Kingsbury Avenue 
 Blackett St West and White St North 
 Watson Place 
 Douglas Street 
 West Belt Between Blackett Street and High Street. 

It is noted that this work was not to the level of detail to determine whether dwellings are at risk; only 
that private property is subject to flooding in these areas. Further detail is required, including 
consideration of dwelling locations and floor level (particularly of dwellings downstream of network 
discharge points) and infrastructure, to understand this risk in more detail. Environment Canterbury, 
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for example, maintains flood protection scheme infrastructure for the Cam Ruataniwha and Cust 
Rivers which receive stormwater from Rangiora. An increase in peak flows downstream could 
potentially result from pipe upgrades, if appropriate attenuation is not provided. 

Climate Change has been factored into the RUSM using the 100-year Recommended Concentration 
Pathway scenario (RCP) 8.5 as adopted by WDC for flood modelling. This means that the model results 
discussed are conservative for current weather patterns, as they are based on rainfall intensities that are 
expected to occur approximately 100 years from now, with the impacts from climate change factored in. 

Environment Canterbury is responsible for providing Ashley Rakahuri River flood protection works 
that protect the town from flooding events. The Ashley Rakahuri River is the only significant 
watercourse posing a direct threat to Rangiora township. However, this flood risk is out of scope of 
the Rangiora stormwater network discharge consent.  

4.2. Water Quality 

Stormwater runoff picks up contaminants from hard surfaces such as roads, carparks, industrial 
yards and certain building materials. Polluted stormwater that is discharged to the environment can 
put a strain on the health of our waterways. This can affect the aquatic ecosystem and how the 
community views and interacts with the waterways. Water quality guideline values (Appendix A) have 
been primarily set where an estimated 90% of aquatic species are protected, with increasing 
negative impacts on native species when these guidelines are exceeded. 

The Rangiora Stormwater Monitoring Programme has 22 visual discharge inspection outlets in the 
stormwater network (6 of which are also sampled for Total Suspended Sediment). Thirteen sites are 
located in the receiving environment and are sampled for urban contaminants during first flush 
conditions, and there are 6 sites within waterways for stream health sampling during dry weather.  

The following stormwater contaminant-related issues have been identified in Rangiora through the 
stormwater monitoring programme annual reports for CRC184601 (TRIM 230919146639 and 
220512075696) and baseline sampling from 2014-2017: 

 Guideline values in 2021-2023 were routinely exceeded for Dissolved Copper, Dissolved Zinc, 
Dissolved Reactive Phosphorus (DRP) and E. coli. during wet weather events in waterways 
that were sampled. Guideline values were not exceeded for Total Ammoniacal Nitrogen (TAN).  

 Visual monitoring of stormwater outlets from 2021-23 generally does not raise any issues for 
hydrocarbons or smell. Sediment was occasionally noted to be visible during discharge outlets 
inspections. The discharge from Pond C (SMA on the corner of Flaxton and Fernside Road) 
into the No. 7 Drain, however has once measured above the guideline value for TSS and is 
frequently above the E. coli guideline value. 

 From 2021-
guideline values were not exceeded for TSS, pH, temperature, TAN, DRP, and dissolved 
oxygen. The exception was a low value at the North Brook at Lilybrook Park, that is thought 
to be due to low oxygen in groundwater inflows. Guideline values for Dissolved Inorganic 
Nitrogen (DIN) and E. coli were occasionally not met in the North Brook, Middle Brook, 
South Brook, or the No. 7 Drain.  

Copper is likely to be from urban sources, such as car brake pads, industrial sites and copper roofing 
and guttering. Zinc also has urban sources from sources, such as wearing down of car tyres, 
particularly from high traffic areas, and galvanised roofs that have deteriorated. Roof deterioration, 
causing release of zinc, is thought to be more likely in older areas of the township such as the North 
Brook and Middle Brook sub-catchments, but this is speculative. Sources of DRP could be attributed 
to use of residential garden fertilisers, leaf litter, groundwater inflows, and from airborne particulates 
settled onto impermeable surfaces during (e.g. from rural land west of Rangiora) and released as 
surface runoff during subsequent rainfall.   Wastewater overflows are also a potential source of DRP 
and faecal bacteria (indicated by E. coli), however there are no regular wastewater overflows 
identified to occur in Rangiora (e.g. during rain events). There are only one-off overflows due to 
accidental pipe damage which is rectified when identified. Other sources of E.coli could be animal 
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waste from pets, livestock in rural areas, and wildlife like birds. 

Recommendations to address contaminants and actions for waterways have been included in the 
annual Rangiora Stormwater Monitoring Reports of 2021-22 and 2022-23 and incorporated where 
appropriate into this SMP. It is believed that some exceedances of E. coli, DRP and DIN, 
particularly for the South Brook and No. 7 Drain could be due to rural inputs, beyond the scope of 
the Consent CRC262840. 

Macroinvertebrates are an important and commonly used measure of stream health. Invertebrate 
communities are in a degraded state throughout the spring-fed rivers in the Ashley Rakahuri and Cam 
River Ruataniwha catchments. Deposited fine sediment cover is high in all spring-fed streams in both 
catchments and is likely a key driver of poor ecosystem health and high macrophyte cover in these 
systems. In terms of recreational value, spring-fed rivers in the Ashley and Cam River / Ruataniwha 
catchments are unsuitable for primary contact recreation due to significant faecal contamination 
(Greer and Meredith 2017). Fine sediment and nutrients, such as nitrate and phosphorus in particular, 
are contaminants sourced from rural inputs as well as Rangiora township urban sources, which could 
be from wastewater overflows or residential use of garden fertiliser for example. 

In a stream health ecological and sediment contaminant investigation in December 2023, as part of 
the Rangiora Stormwater Monitoring Programme, Boffa Miskell Ltd (2024) found: 

 Two sites of six monitored sites, (in the South Brook at Marsh Road, and the Middle Brook at 
Hegan Reserve) met the Quantitative Macroinvertebrate Community Index (QMCI) NPS-FM 
National Bottom-Line value, all other sites did not meet the National Bottom-Line. Average 
Score Per Metric (ASPM) scores were variable between the six sites, but only one (South 
Brook at Marsh Road), met the NPS-FM National Bottom-Line of ASPM > 0.3. All other sites 
did not meet the National Bottom-Line value.  

 Fine sediment cover was high (exceeding the CLWRP guidelines) at all six sites surveys across 
key sub-catchments. Fine sediment cover means coarser substrates, like cobbles, are less 
available to aquatic biota (for grazing, egg laying, using as refugia), highlighting the need to 
stabilise eroding banks, using best practice stormwater treatment, and minimising intensive 
land-use change in the catchment to reduce inputs of fine sediments. Fine sediment depth and 
cover is particularly extensive in the South South Brook catchment.  

 Guidelines for in-stream sediment concentrations of copper, total polycyclic aromatic 
hydrocarbons (PAH), cadmium, chromium, BTEX, and nickel were met at all eight sites that 
were tested. Stream sediment contaminants exceed guideline values in the South South Brook 
at Lineside Road (for zinc, arsenic and mercury), Middle Brook at Gefkins Road (for zinc), and 
North Brook at Ward Park (for zinc and lead). 

 Total macrophyte cover was above (i.e. did not meet) guidelines at two of the six monitoring 
sites- both were sites in the North Brook. 

Interim results from a WDC SMA sediment sampling investigation carried out from December 2023- 
May 2024 (unpublished data) found levels of: 

 Total recoverable zinc were above guideline values in eight SMAs (of 25 SMAs sampled); 
 Total petroleum hydrocarbons were above guideline values in nine SMAs (of 25 SMAs 

sampled); and 
 Total recoverable copper, arsenic, mercury, lead, and chromium were above guideline values 

in one or two SMAs each of the 25 SMAs sampled. These were primarily SMAs with 
industrial/commercial land use, namely Pond C on the corner of Flaxton and Fernside Road 
(No. 7 Drain catchment), Pond A on Lineside Road (South South Brook sub-catchment) and Io 
Io Whenua Northbrook Ponds (North Brook sub-catchment).  

A programme of further sampling investigations and recommendations for remedial action, such as 
soil disposal where required is being carried out, commencing in 2024-25. 

Industrial Sites, Contaminated Sites and Hazardous Substances 

Some industrial activities are a higher risk source of contaminants to stormwater such as heavy 
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metals and hydrocarbons. Environment Canterbury maintains a Hazardous Activities and Industries 
List (HAIL), which identifies these types of land uses. 

Many of the potentially contaminated sites located within the Rangiora Urban Limits have been 
identified in the Environment Canterbury Listed Land Use Register (LLUR) for areas where 
potentially hazardous activities are or have occurred previously. Types of LLUR sites in Rangiora are 
mainly industrial contaminant discharges due to current land use or contaminated stormwater 
discharges due to past land use, and human effluent discharges (i.e. from private septic tanks). 

4.3. Impacts on W hi Tapu, W hi Taonga, and Mahinga Kai 

Stormwater infrastructure can create scour of downstream w hi tapu or w hi taonga sites such as 
urup modify habitat (i.e. to increase conveyance) with negative impacts on aquatic life, and also 
present fish passage barriers to migration upstream and/or downstream for migratory species. 
Stormwater infrastructure can also create restricted areas for access, so that mahinga kai practices 
are no longer able to be carried out. 

Stormwater contaminant discharges can impact the survival of species so that they are less 
abundant and reduce the safety and quality of mahinga kai for consumption so that traditional 
collection areas are no longer available. Bioaccumulation of a contaminant could lead to restrictions 
in recommended consumption amounts.  

4.4. Exacerbators of Issues 

4.4.1. Urban Development and Construction  

Urban development of new greenfield subdivisions or brownfield redevelopment, as well as during 
the construction phase (i.e. house-building) can lead to exacerbated contaminant release, such as 
sediment from poor erosion and sediment control. When constructed, these developments often 
result in a net increase in impervious surface area of a catchment, with higher peak flows during rain 
events to be managed by the stormwater infrastructure. 

4.4.2. Poor Maintenance  

Delayed or incorrect stormwater infrastructure maintenance can lead to blockages and flooding, 
erosion from higher peak flows and additional contaminant discharges, for example if filters of 
proprietary devices are not regularly serviced. Maintenance and minor works in the stormwater 
network can exacerbate issues if best practice is not followed, such as causing sediment disturbance 
and resuspension. 

4.4.3. Climate Change  

Climate change is an exacerbator of stormwater issues. Possible climate change effects predicted in 
the Waimakariri District that would likely affect Rangiora township include the following, as defined in 
the Zone Implementation Programme Addendum (ZIPA, Environment Canterbury 2018): 

 Increase in the frequency, duration and severity of droughts causing increased stress on water 
resources and impacts on stream health. 

 An increase in evapotranspiration with associated increase in groundwater abstraction, 
depending on rainfall. 

 Further flow decreases in the Ashley Rakahuri River, increasing length and duration of dry 
reaches in the river and causing reduced flows in the spring-fed streams, such as has been 
noted in the North Brook and Cam River headwaters, (spring-fed waterways sustained by 
groundwater flow from the river). 

 The potential for less winter rainfall with more rainfall in summer and autumn. 

Higher intensity rainfall is also predicted, resulting in surpassing the capacity of the stormwater 
network and an increased risk of pluvial flooding. This type of high rainfall is associated with an 
increasing number and duration of atmospheric rivers.  

As Rangiora is generally located at an elevation of approximately 20 to 40 metres above sea level it 
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will not be affected by sea level rise and its streams will continue to be unaffected by tidal influence.  

In terms of planning for the impacts of climate change, the Council requires that new infrastructure be 
built taking into account projections for increased rainfall intensities, in accordance with the RCP 8.5 
scenario  a conservative (worst case) climate change scenarios involving increasing rainfall intensity 
and duration. This ensures that new infrastructure that is built is sized to take into account the 
impacts of climate change.  
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5. Mana Whenua Values 

u Claims Settlement Act 
(NTCSA) 1998 sets the requirements for recognition of t ngata whenua in Canterbury. The TRoNT 

mana whenua of the natural resources wi

 

 

Natural resources  water (waterways, waipuna (springs), groundwater, wetlands); mahinga kai; 
indigenous flora and fauna; cultural landscapes and land - are taonga to mana whenua and they 
have concerns for activities potentially adversely affecting these taonga. These taonga are integral to 

whenua are articulated in the Mahaanui IMP 2013 (Mahaanui Kurataiao Ltd, 2024). 

The Mahaanui IMP details the cultural importance of the Ruataniwha and Cust River, which are part 
of the Waimakariri River catchment, and the Rakahuri (Ashley River) to t ngata whenua. The 
Waimakariri catchment was recognised for its cultural significance in the Ng i Tahu Claims 
Settlement Act (1998). Objectives of the Mahaanui IMP (Jolly et al. 2013) include: 

 
and the wider community to have places they can go to swim and fish.  

 The mauri and mahinga kai values of the Waimakariri and its tributaries and associated 

nei (for us and our children after us). 

The Rakahuri (Ashley River), Waimakariri and Ruataniwha (Cam River) have continued to sustain 

subsequent purchases), therefore there are strong mahinga kai associations with these waterways 
for Ng i Tahu (IMP, 2013). 

Kurataiao Ltd, 2024) is that it neither supports, nor opposes, the Rangiora Stormwater Management 

discharge. Stormwater run off from urban, industrial and rural environments can have significant 
effects on water quality and waterway health. Improving stormwater management requires on site, 
land-based solutions to stormwater disposal, alongside initiatives to reduce the presence of 
sediments and contaminants in stormwater, and reducing the volume of stormwater requiring 

However, support for discharge to land is provisional on appropriate management of the activity. 
Over-saturation and over-burdening of soils with stormwater discharges compromises the mauri of 
the land and can result in run off or seepage into groundwater and waterways in the area. Low 
impact development and low impact urban design are fundamental features of sustainable 
stormwater management.  
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The discharge of contaminants such as wastewater, stormwater or sediment to water, or to land 
where they may enter water, is culturally unacceptable. The effects of these discharge activities on 

 having only been assessed as having 

discharges of contaminants to water extend beyond the existence of silent files or areas of cultural 
significance. Rather, these concerns are based on protecting the mauri of waterways, and the 

at the source, both in rural and urban environments, and for controlling those land use activities 

environments are the indicators. At the bottom of the catchment, the health of these environments 
reflects our progress in the wider catchment.  

The relevant policy sections of the Mahaanui IMP (2013) for Rangiora stormwater management 
were identified in the Cultural Impact Assessment for consent CRC184601 (Hullen 2017, TRIM 
230824131017) as: 

 Section  
 Section  
 Section  
 Section  

The Cultural Impact Assessment for consent CRC184601 (2017, TRIM 230824131017) by Joseph Hullen 
for Mahaanui Kurataiao Ltd detailed mana whenua values that apply to stormwater management. 

 

Mana Whenua Values for Rangiora Stormwater Management (Hullen, 2017 for MKL Ltd) 

Kaitiakitanga 

Kaitiakitanga is an integral aspect of Rangatiratanga and entails an active exercise of authority in a manner beneficial to the 
resource in question. The rights and responsibilities of kaitiaki derive from mana whenua, and this has been reflected in the 

are able to exercise kaitiakitanga. Traditionally speaking kaitiaki were spiritual guardians associated with particular 
resources and locations. Their essential function was to indicate the well being of their environment thereby warn local 
human guardians accordingly. Those that claim mana whenua have a responsibility to maintain natural and physical 
resources within their rohe and as such are considered kaitiaki. How to recognise and provide for Kaitiakitanga? 

 Committee set up for the purpose of 
managing the natural or physical resources, and/or 
resources within the project area affected by the activities presently under application. 

Outcomes sought: 

a.) Adoption of a Planting Plan that utilises plant species that would historically occur within the project area and that addresses: 

i) Enhancement of Biodiversity; 

ii) Protection of Cultural and Historic Values; and 

iii) Protection of in stream values. 

 recognition of archaeological 
sites to monitor earthworks and assist the lead archaeologist. 

 prehistoric artefacts located within 
the proposed Rangiora Stormwater Consent. 

Mauri 

 which provides all living things and 
every place with a unique personality. The key to the 
of not altering a mauri to the extent that it is no longer recognisable. 

How to recognise and provide for Mauri? 

Appropriate input or involvement - whether in person or via plans and policies- in the management, maintenance and 
monitoring of culturally significant sites or resources affected by the activities presently under application. Outcomes sought: 

a.) Adoption of a multi-faceted approach to Water Sensitive Urban Design treatment methods. 
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Manaakitanga 

A term to express love and the concepts of hospitality and mutual obligation. Manaakitanga defines the obligation of 
 and, when exercised appropriately, enhances the mana of the hosts. 

Traditional expressions of manaakitanga require an ability to provide a selection of the local delicacies. There is an intimate 
and inextricably linked relationship between the values of manaakitanga, kaitiakitanga and Rangatiratanga, and without one 
it is very difficult to exercise another. The relative health and availability of mahinga kai is one of the principal means by 
which manaakitanga can be expressed. How to recognise and provide for Manaakitanga? Recognition of the value of 
mahinga kai within any relevant management plans or regimes established to manage the natural resources within or 
directly affected by the proposed project area. Provide for the ongoing sustainability of mahinga kai through the recognition 
of mauri. 

Mahinga Kai 

 seasonal timetables were followed to 
best utilise the resources available. The term mahinga kai, therefore, refers to the whole resource chain, from the mountain 
tops to the ocean floor. It encompasses social and education elements as well as the process of food gathering, including 
the way it is gathered, the place it is gathered from, and the actual resource itself. How to recognise and provide for 
Mahinga Kai? Appropriate input or involvement - whether in person or via plans and policies- in the management, 
maintenance and monitoring of culturally significant sites or resources affected by the activities presently under application. 

Outcomes sought: 

a.) Adoption of a Restoration Re-vegetation Planting Plan that utilises plant species that would historically occur within the 
project area and that addresses: 

i) Enhancement of Biodiversity. 

ii) Protection of Cultural and Historic Values. 

iii) Protection of in stream values. 

b.) Adoption of a multi faceted approach to Water Sensitive Urban Design treatment methods. 

 

 

In modern terms - - 

 urupa (burial sites) are considered to be the most significant. 

? 

to 
 Outcomes sought: 

a  
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6. Toolbox of Options 
This section describes the current toolbox of options available to manage and mitigate the issues 
identified in Section 4. Tools available include regulatory and planning tools, site design and source 
control tools and stormwater treatment systems. 

6.1. Regulatory and Planning Tools 

Regulations are able to require best practice to be employed and restrict activities that have negative 
outcomes. Planning tools are useful for assessing and managing risk, such Pollution Prevention 
Plans or flood modelling. A number of such tools are currently used for Rangiora.  

6.1.1. Network Stormwater Modelling  

The Rangiora Urban Stormwater Model (RUSM) is the planning tool which determines if the Council 
is meeting water quantity outcomes of the network consent CRC262840, Condition 9 a. The most 
recent run of the RUSM with a system performance analysis was in May 2024 (TRIM 
240508073139). Prior to that, this model was last run in 2013 with a system performance analysis 
(TRIM 131112104705). The model is planned to be re-run at least every 5 years from 2024 to 
examine if stormwater network discharges have increased in volume, which could cause flooding of 
downstream dwellings or damage downstream infrastructure in a two percent AEP rainfall event. The 
model is also used to make recommendations to plan upgrades or add attenuation, where 
deficiencies are identified.  

Climate Change has been factored into the RUSM using the Recommended Concentration 
Pathway scenario (RCP) 8.5 as adopted by WDC for flood modelling. This means conservative 
(worst case) climate change scenarios involving increasing rainfall intensity and duration are 
factored into model outputs. 

6.1.2. Stormwater, Drainage and Watercourse Protection Bylaw (2024) 

The Stormwater, Drainage and Watercourse Protection Bylaw (2024) is the legal mechanism 
enabling the Council to require and enforce actions of third parties discharging stormwater into the 
reticulated networks. The Bylaw provides the basis for the Council to control the quality and quantity 
of all discharges from private properties into its reticulated stormwater networks. It enables the 
Council to manage discharges from high and medium risk sites and construction activities and 
provides for Council approvals of pollution prevention and erosion and sediment control plans. High 
risk sites are defined in schedule 1A of the Bylaw; as sites where an activity is occurring that is 
described in the current version of the Canterbury Land and Water Regional Plan Schedule 3 

 i.e. sites involving the use, storage or disposal of 
hazardous substances. A list of activities and sites that are considered medium risk are included in 
schedule 1B of the Bylaw. In general, heavy industrial sites, workshops and manufacturing and/or 
processing plants are considered medium risk activities.  

The Bylaw includes provision for Council to assume full control of all discharges from high risk sites 
into the reticulated networks from 1 January 2025. The review will align the Bylaw with Policy 4.16A 
of the CLWRP, which requires the Council to manage the quality of all discharges into and from the 
reticulated networks from 1 January 2025.  

6.1.3. Pollution Prevention Plans 

Pollution Prevention Plans are required by WDC for medium risk sites discharging into the reticulated 
stormwater networks. These plans are required to identify any potential contamination generating 
areas and/or activities, provide the detail of how contaminants generated from activities on these 
sites are managed so that they do not discharge into the stormwater systems.  
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High risk activities are subject to additional requirements such as an approval of a Site-Specific 
Stormwater Management Plan (SSMP) as well as a Pollution Prevention Plan. The SSMP will cover 
details such as how hazardous substances on site are stored and managed and emergency storage 
and bunding for spill containment on site. In addition to this, high risk sites will require to obtain 
written discharge approval from the Council. The approval and installation of an on-site stormwater 
treatment system may also be required. These updated requirements tailor the approval process and 
documentation for high-risk site discharges to the degree of risk these pose to stormwater quality. 
The Pollution Prevention Plan requirements for medium-risk sites are relatively less stringent. A link 
within the Bylaw is provided to the Council website where best practice information is available to 
support customers with navigating these new requirements and approval processes (which is 
required under the updated Bylaw from 1 January 2025).  

There is a template available for developing a Pollution Prevention Plan (TRIM 220401049637). 

6.1.4. Construction Phase Discharge Approvals  

The Council can directly authorise construction phase discharges into its reticulated networks 
through its function as the reticulated network operator, under Rule 5.93A of the CLWRP. This 
means, with a network discharge consent in place, construction phase discharges into the reticulated 
networks do not require a separate Environment Canterbury consent if WDC approval is granted and 
its conditions complied with. The approval document includes an Erosion and Sediment Control Plan 
requirement together with other conditions to manage risks assessed specifically for each site.  

A template  can be viewed at 
TRIM 221004171610. 

6.1.5. ECoP and Development Consents 

The Council authorises new subdivisions and site redevelopments as defined in its District Plan 
through requiring private property owners to obtain subdivision and / or land use consents from the 
Council to manage the effects of the activity. These consents include managing stormwater 
discharges into the reticulated networks. 

The ECoP sets out stormwater system design standards that private property owners need to 
meet, when seeking to connect into or change a connection into the Council reticulated network.  
An AEP standard for the primary reticulation system, secondary system (including flowpaths), 
culverts and bridges is set in the ECoP. These ECoP standards are applied and approved by the 
Council through the conditions of a resource consent, which also must give effect to conditions of 
the Rangiora network discharge consent CRC262840. 

The ECoP requires stormwater systems and infrastructure to have post-development peak flows for 
all intensity events to be less than pre-development flows. The way in which this is demonstrated 
includes consideration of a range of design events (5-year, 10-year, 50-year and 100-year ARI) 
and durations (10 minute through to 72 hour), and also consideration of off-site effects. As a 
minimum. SMAs are required to be sized to manage flows from the 10-year and 100-year ARI 
events. Prior to February 2025, the requirement in the ECoP was for an SMA to manage flow 
from the 5-year and 50-year ARI events. 

6.1.6. Building Sites Erosion and Sediment Control Inspections 

The Council is working on a new process with staff who regularly visit development areas to include 
reporting of erosion and sediment control issues to 3 Waters staff on sites via the Snap Send Solve 
app. The legal basis for the Council staff to investigate and remedy any breach of TSS levels in 
stormwater discharges is established through the Stormwater Drainage and Watercourse Protection 
Bylaw (2024) which allows the Council to require all necessary action to manage discharges from 
private sites into the stormwater networks.   

Following initial investigations a process is being set up to advise and educate the property owner / 
site manager on necessary improvements to erosion and sediment control methods on building sites 
to protect the downstream stormwater system and receiving environment. Education resources will 
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be developed and disseminated by 3 Waters staff.  

This approach may need to be followed up through Council issue of warnings and statutory notices to 
private property owners under the Bylaw.   

6.1.7. MOU for High Risk Sites with Environment Canterbury / Exclusion of Sites 

The Council may encounter ongoing non-cooperation of private property owners / site managers 
discharging unauthorised contaminants into the stormwater networks including non-compliance 
with Pollution Prevention Plans, Site-specific Stormwater Management Plans, Erosion and 
Sediment Control Plans or from discharges into the networks from contaminated sites.  To 
address this situation a Memorandum of Understanding (MOU) has been developed with 
Environment Canterbury which sets out the process to exclude non-complying discharges from 
authorisation under CRC184601.  

If excluded a private property site discharge would require a separate consent from Environment 
Canterbury. The MOU clarifies responsibilities of the Council and Environment Canterbury and 
determines circumstances when an exclusion can be sought.  

The document is titled 
Discharge Consent CRC184601 in Waimakariri District 230925149963).  

Assessment Criteria for HAIL Sites from 1 January 2025  (see TRIM 
230412051135) sets out the specific criteria for the Council to follow when determining the level of 
risk of the construction phase discharge of the medium or high risk site (HAIL site) discharge. This 
provides guidance about how the Council will manage the effects of the discharge into its network or 
alternatively when it should refer the discharge to Environment Canterbury for authorisation if there is 
deemed to be an unacceptable risk.    

6.2. Site Design and Source Control Tools 

A key approach to managing the impact of stormwater and effect of contaminants downstream is 
through prevention, before considering mitigation through treatment or regulation. Designers and 
asset managers should consider non-structural approaches to minimise the impacts of development 
and re-development on stormwater. Water sensitive design (WSD) concepts for site design of new 
developments in Rangiora should be encouraged. In some sub-catchments, particularly where 
treatment options are limited due to space and high groundwater levels (such as the Middle Brook, 
South Brook, No.7 Drain sub-catchments and parts of the North Brook sub-catchment) source control 
options are likely a preferable option for water quality improvements. Table 7 of the GD01 document 
by Auckland Council (Cunningham et al. 2017) provides a full list of site design and source control 
measures that are summarised below. 

6.2.1. Site Design 

Site design measures can include: 

 Preserve and use existing site features during development (re-development) such as 
watercourses, springheads, depressions, floodplains, wetlands, vegetation and permeable 
areas that contribute to the current balance in the hydrological cycle. 

 Reduce impervious surfaces with site design (such as to minimise driveways), and to provide 
pervious channels and surfaces and infiltration (e.g. grass swales). 

 Configure lots to cluster housing so that developments are more pervious overall, and also 
with opportunities for common recreational areas, and existing hydrological channels can 
be retained. 

 Minimise site disturbance to reduce compaction of soils from earthworks machinery through 
deliberate site design. Retain existing vegetation for its role in maximising infiltration and 
promoting evapotranspiration by planning incorporating natural site features. Keep topsoil and 
leaf litter to capture rainfall and slowly infiltrate it into the ground. 

6.2.2. Source Control  
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Avoiding the use of a contaminant is a preferred option. If a contaminant is required for an 
activity, procedures should seek to control the release of contaminants or remove them before 
they come into contact with stormwater. Businesses should carry out self-audits to avoid and 
minimise any pollutants through an action plan, such as a PPP, Environmental Management Plan 
or Emergency Spill Response Plan.  

Contaminant sources can be identified and physical works carried out to prevent contact with 
stormwater, such as bunding of storage areas for hazardous substances. 

Management practices such as reviewing street sweeping procedures, refuelling, chemical handling, 
staff training, community education initiatives can minimise transfer of contaminants to stormwater. 

National regulation is appropriate to reduce contaminants at source where local Bylaws would be 
ineffective, such as regulation of copper content in car brakes, and potentially restriction of building 
materials such as zinc and copper from roofing and cladding materials through the Building Code. 

6.3. Stormwater Treatment Systems  

This section outlines the various stormwater treatment methods and devices that are primarily used 
within Rangiora, types of contaminants that they target, and the selection process and considerations 
the Council will use when selecting a treatment system for a project. 

6.3.1. Treatment Selection 

This plan prioritises WSDs for treatment, also known as Low Impact Designs or Water Sensitive 
Urban Designs for stormwater treatment. WSDs are the preferred approach because they can offer 
multiple benefits beyond just treating and managing stormwater. They can enhance the landscape, 
provide ecological benefits, and align with community goals. Additionally, WSDs often offer broader 
advantages compared to proprietary treatment systems. 

However, WSDs may not always be feasible due to limitations like space constraints, project 
budget, or specific site characteristics. In such cases, this plan will consider alternative treatment 
methods such as GPTs and filter media systems (such as the Stormfilter or Upflo Filter). These 
proprietary devices (and equivalents) will be evaluated when a WSD is not the most viable option 
due to project constraints. 

The Christchurch City WWDG (2012) notes that in determining what is an appropriate stormwater 
treatment system for any catchment, it should be understood that whilst sediment is the primary 
contaminant during the early stages of any urban development, it becomes a lesser concern as 
urban developments mature. Chemical contaminants, however, do become more important as the 
intensity of urban contaminant sources (buildings, roads, vehicles, etc) increase. These chemical 
contaminants are either in dissolved form or bound to particulate matter, with bound contaminant 
concentrations being higher for fine particles than coarse particles (Christchurch City Council, 2012). 
Adsorption of contaminants onto the surface of suspended particles, sediment, organic matter, and 
vegetation, is a principal mechanism for removal of dissolved contaminants and contaminants bound 
to fine particulate matter (Leersnyder, H. 1993, as cited in Christchurch City Council, 2012).  

Stormwater treatment system selection requires a site-specific approach. Each system should be 
sized and chosen based on the specific contaminants it needs to target for effective removal. Site 
constraints, characteristics, and potential downstream effects either during construction or post 
construction of the system should also be taken into account when selecting treatment systems. 
Additionally, the selection process should also consider any additional benefits that can be achieved 
such as flood control, erosion prevention, and habitat creation. The chosen system should ideally 
contribute to achieving these additional objectives where possible.  

Even with BMPs in place, proposals should always place significant emphasis on controlling 
contaminants at their source and by protecting unmodified tracts of land (Christchurch City Council, 
2012). Source control options are previously discussed in section 6.2.2 of the SMP. 

WDC reference the following nationally accepted design guidelines and methodology when selecting 
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a treatment system for a specific project: 

 Waterways and Wetland Drainage Guide (WWDG) by Christchurch City Council (specifically 
the selection steps are outlined in Section 6.2, The Treatment System Selection Process of the 
guide). 

 Technical Publication No 10, Design Guideline Manual: Stormwater treatment devices by 
Auckland Regional Council, updated by Auckland Council to publication GD01 
(Cunningham et al. 2017). 

Design and implementation of stormwater treatment systems is a complex issue that can only be 
adequately addressed by considering whole catchments and seeking input from an experienced 
multi-disciplinary team (Christchurch City Council, 2012). The Christchurch City Council WWDG also 
states that key to effective treatment systems will be dependent upon catchment characteristics, 
good environmental design, and long-term operation and maintenance of the system. The SMP will 
need to balance effectiveness with long-term operational efficiency. While achieving desired water 
quality outcomes is paramount, consideration must also be given to: 

 Lifecycle costs should be evaluated, encompassing initial investment, regular maintenance 
requirements, and potential for replacement parts; 

 Access - accessibility for ease of inspection and maintenance should also be weighed and are 
equally crucial to keep systems effective and efficient; and 

 Frequency of maintenance and inspection, and type and complexity of equipment needed for 
maintenance should also be considered.  

6.3.2. Treatment Systems within Rangiora 

The current Rangiora stormwater management system primarily relies on basins or ponds that are 
located downstream of a large catchment area (wetlands, dry ponds, wet ponds, or infiltration 
basins). These larger systems treat the bulk of the stormwater runoff before it is released into the 
receiving environment. Treatment is primarily targets coarser particles settling out in the basins, and 
contaminants that dissolved or attached to fine particular material become attached via adsorption to 
vegetation, sediment or organic matter. 

In addition to these major systems, Rangiora also utilises smaller-scale treatment solutions in 
specific locations throughout the township. These smaller systems include small swales; shallow, 
vegetated channels that help filter pollutants and slow down runoff, and proprietary devices; 
manufactured treatment systems designed for specific purposes. Examples include GPTs which 
capture larger debris and sediment, vortex separators which target total suspended solids, 
hydrocarbons and sediment, and filter media systems which remove finer particles in addition to 
dissolved metals and nutrients. 

A brief overview of each of the commonly-used devices are provided in the following sections below. 

6.3.2.1. Infiltration Basins and Soakpits 

An infiltration system captures stormwater runoff and allows runoff to soak or infiltrate back into 
ground over a period of time. These systems are suited for locations that have sufficient subsoil 
permeability. The primary function of an infiltration device is to meet retention requirements through 
the recharge of groundwater. Infiltration devices may form part of a suite, where full mitigation is not 
achievable due to soil infiltration rate limits (e.g. where retention volumes can be achieved but not 
detention volumes) (Auckland Council, 2017).  

A wide variety of design options are available for infiltration devices which allow for multiple functions, 
in addition to groundwater recharge, to be added to the infiltration device (Cunningham et al, 2017). 
Within Rangiora the most common form of infiltration system used are infiltration basins and in some 
limited areas for smaller catchments, soakage pits (Rapid Infiltration Chambers). Infiltration basins 
are also often referred to as soil adsorption basins. They provide a storage area for stormwater from 
where it can pass at a pre-determined rate through a filter bed designed to remove contaminants 
(such as hydrocarbons, suspended sediment and attached metals) (Christchurch City Council, 2012). 
The filtered runoff then percolates down to the water table or via an under drainage system to surface 
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water or a soakage chamber (Christchurch City Council, 2012). 

6.3.2.2. Stormwater Ponds 

Ponds can effectively remove coarse to fine particles. The definition and descriptions of stormwater 
ponds under section 6.3.2.2 of this SMP are excerpts from the Auckland Regional Council 
Stormwater Treatment Devices Operation and Maintenance document TR053 (Healy et al. 2010). 

Stormwater ponds remove sediments and other contaminants from stormwater before discharging to 
a receiving open water body or piped stormwater system. They provide a flood control and water 
treatment function as well as creating an aesthetically pleasing habitat that can be used by birds and 
aquatic life. Ponds have a long-life span if maintained correctly and are one of the most common 
stormwater treatment tools worldwide. Two types of ponds are generally recognised; wet ponds and 
dry ponds and both are described below: 

 Wet Ponds 

Wet ponds have a standing (permanent) pool of water and are permanent structures providing 

within an existing watercourse.  

 Dry Ponds 

Dry ponds do not have a permanent pool of water but operate similarly to a wet pond by 
providing some water quality treatment but mostly flood protection. Dry ponds typically do not 
provide as much water quality improvement as wet ponds.  

Within Rangiora dry and wet ponds are commonly used methods of stormwater treatment. However, 
they require a considerable land area. In Rangiora, wet ponds are generally used for catchments in 
areas of high groundwater levels. Dry ponds are primarily used in Rangiora for residential areas with 
sufficient depth to groundwater. 

The components of a wet stormwater pond are identified in the figure below. 

 
Figure 12: Typical components for a stormwater pond (Auckland Regional Council TR053, (Healy et al. 2010) 

6.3.2.3. Wetlands 

Wetlands have been used in some industrial areas of Rangiora. Pond C (corner of Flaxton and 
Fernside Road, No. 7 sub-catchment) and Pond A (Lineside Road, South South Brook sub-
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catchment) are examples of constructed wetlands in Rangiora. Constructed wetlands are a means of 
water treatment with robust effectiveness over a wide range of hydrological conditions, and 
potentially high landscape and ecological values (Christchurch City Council, 2012).  

Auckland Regional Council TR053, (Healy et al. 2010) states that level of treatment and types of 
contaminants capable of being treated via wetlands; that constructed wetlands remove nitrogen, 
phosphates, sediments and heavy metals such as zinc and copper from stormwater run-off, as well 
as control the flow rates of stormwater. Pollutant removal is achieved by the settling out of sediment 
from the run-off and sticking to biofilms (layers of microorganisms that coat plants and other surfaces) 
in the water column. Additionally, dissolved nutrients are removed from stormwater by natural 
biological processes such as uptake by plant and microbial communities (see Figure 13).  

 
Figure 13: General components of a banded bathymetry wetland (Auckland Council, GD01, 2017) 

The following Figure 14 is taken from the Christchurch Waterways, Wetlands and Drainage Guide, 
(2012) and shows an example treatment train that utilises both a pond and wetland. 
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Figure 14: Example treatment train utilising a pond and wetland 

6.3.2.4. Grassed Swales and Filter Strips 

Swales: 

Swales are present in The Oaks subdivision in Rangiora, among other locations, to provide pre-
treatment. Vegetated swales having gently sloping sides (typically flatter than 6H:1V) and flat 
longitudinal grades, are primary channels designed to intercept, convey, and provide inline 
primary treatment of stormwater (Christchurch City Council, 2012). Vegetation, either grass or 
other dense ground cover plants, slow the water flow to allow the water to filter through the 
vegetation and soil to remove pollutants including clay and silt (sediment), dissolved nutrients 
and metals (e.g. nitrogen, phosphorous and zinc) (Auckland Regional Council, 2010). Swales are 
commonly placed closed to point source and can act as conveyance to a secondary stormwater 
treatment system such as a larger infiltration basin or wetland. They can also function as a 
treatment system independently for a specific site and then conveyed to join the council network 
via pipes or directly to a receiving environment.  

Filter Strips: 

A key point of difference between swales and filter strips is that; where swales collect concentrated 
flow which is directed into the channel, a filter strip intercepts stormwater as distributed or sheet flow 
before they become concentrated and then distribute the flow evenly across the filter strip (Auckland 
Council, 2010). The filter strip reduces flow velocities, and a percentage of runoff may infiltrate back 
into ground.  

Typical components of a grassed swale are shown the Figure 15 below, and is an excerpt from the 
Auckland Regional Council Technical Report 053 document (Healy et al. 2010): 
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Figure 15: General components of a swale (Auckland Council, 2010) 

6.3.2.5. Rain gardens 

Rain gardens were installed on East Belt in 2024, however, are not commonly used in Rangiora. The 
following points are summarised from Christchurch City Council Rain Garden Design, Construction 
and Maintenance Manual, (2016); and provides an overview of design and function of a rain garden.  

 Rain gardens (also known as bio-retention devices); are engineered gardens designed to 
harness the natural ability of vegetation and soils to treat stormwater.  

 Treatment occurs through sedimentation, filtration, adsorption and uptake by vegetation and 
operate to reduce effects of stormwater volumes, peak flows and provide treatment. 

 Stormwater tree pits can be considered a special type of rain garden that accommodates a 
large tree. The treatment mechanism and form is largely the same and most design, 
construction and maintenance aspects of rain gardens also apply to tree pits. 

 The advantage of a rain garden, besides its primary function noted above, is that aesthetically 
they are pleasing and are a good option in city centres as it provides a natural feel to otherwise 
hard concrete structures. 

 Rain gardens work by ponding stormwater in the planted area, which is then filtered through the 
soil mix and by plant roots. These absorb and filter contaminants before stormwater flows into 
surrounding ground, pipes, drains and onto final receiving environments. 

The key components of a rain garden are shown in Figure 16 below. 
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Figure 16: Key components of a rain garden (Christchurch City Council, 2016) 

 
Figure 17: Example of a rain garden (Christchurch City Council, 2016) 

6.3.2.6. Proprietary Devices 

Stormwater treatment can be achieved through a variety of devices designed and manufactured by 
specific companies. These proprietary treatment devices offer a pre-engineered solution for 
managing and treating stormwater runoff. Key characteristics of these devices is that they vary in 
terms of removal efficiencies, types of contaminants removed, costs, maintenance requirements and 
total catchment area served. Commonly used systems within Rangiora are: 

Gross pollutant traps (such as LittaTraps, and Enviropods) 

Designed as an easy low-cost solution for sites and environments that require the removal of 
sediments and gross pollutants and a reduction of particulate-bound heavy metals and oils and 
grease from entering into the downstream stormwater or waterways. 

Hydrodynamic separators (Vortex Separator) 
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Utilises hydrodynamic flow paths to separate out contaminants such as hydrocarbons, sediment and 
floatables. These systems can cater for larger catchment areas and flows. 

Filter media systems (such as the StormFilter) 

One of the widely used solutions in this space are the cartridge filter systems. These systems contain 
cartridges that are filled with a specific media mix (defers between manufacturers). Besides TSS, 
gross pollutants and hydrocarbon, these filter media systems can also target removal of nutrients, 
organics, and organic trapped bacteria. They are generally designed to treat only the first flush of a 
stormwater event and can remove contaminants both in particulate and dissolved form. 

Another new type of engineered media system from Stormwater 360 includes the Filterra and 
Bioscape filters. The Bioscape filter is a new technology which resembles a rain garden, however 
contains high-flow engineered media so can achieve equivalent treatment in a much reduced space. 
These systems that can be designed and manufactured to various sizes to suit a range of catchment 
area. This system is a new technology that has been indicated recently will be installed by 
Christchurch City Council to treat selective urban areas in the proposed Avon takaro Stormwater 
Management Plan and is also a system that WDC is considering trialling as a solution for stormwater 
quality improvement projects in areas with limited space for WSD solutions. 
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7. Project Implementation 
Framework 

7.1. Introduction 

One of the objectives for this SMP is to outline the framework used to prioritize and select projects 
that are to be implemented for stormwater improvement within Rangiora. This section outlines the 
simple and structured framework that was developed for the SMP. The aim of the framework was to 
ensure effective allocation of budget to maximize the impact of stormwater management 
improvement projects, and in alignment of the Rangiora Network Discharge Consent objectives, 
encourage WSD and NPS-FM Te Mana o Te Wai principles. 

7.2. Goals and Objectives 

The proposed duration of the SMP is from 2025-2040. This SMP seeks to achieve the receiving 
environment objectives set in Condition 9 of consent CRC262840 (Section 2.1) within this timeframe.  

Water quality monitoring results from Rangiora baseline monitoring in 2014-17 and 2021-2023 
under consent CRC184601 show non-compliance for several contaminants. In the consent 
application, WDC proposed to Environment Canterbury to implement stormwater improvement 
projects to meet compliance levels by 2040. A budget for these stormwater quality improvements 
is earmarked to cost $9.8 million in the Long Term Plan 2024-34 (in addition to existing 
stormwater project allocations). The section provides an overview of the potential stormwater 
improvement capital projects that this funding will be allocated for, and the framework used to 
prioritise and assess the projects that will be delivered. 

There has been previous work on prevention of downstream flooding, scour and erosion, such as 
projects from the Rangiora SMP in 2001 and flood recovery work after the 2014 flood event. It is 
projected that the Rangiora SMP will focus primarily on stormwater quality improvement projects, the 
area where the need is greatest, to be in compliance with contaminant guideline values (as set in 
CRC262840 Schedule 1 and the Rangiora Stormwater Monitoring Programme) which forms part of 

Kurataiao Ltd) has been 
undertaken for inclusion of actions in the work programme for objectives in consent condition 9 (d) 

 

7.3. Framework Methodology and Application 

The following steps of identification, categorisation, and evaluation were taken into account for the 
development of this methodology. 

7.3.1. Project Identification 

A list of potential stormwater management projects within the Rangiora township boundaries were 
identified and compiled. Identifying projects involved soliciting proposals from internal departments 
and via consultation with ,and gathering any relevant information for each 
project i.e description, objectives, alignment of projects to project categories and estimated timeline 
for implementation. Project approvals are through WDC standard planning processes, i.e. inclusion of 
budget in Annual and Long Term Plans.  

A list of the capital expenditure projects identified to-date for inclusion in the SMP are shown in 
Section 9. Future projects will use the same framework methodology for evaluation. 
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7.3.2. Project Categorisation and Subcategorization (Tier 1 and 2 Factors) 

Project groups were developed based on their key objectives of the project and alignment with 
CRC262840 objectives. Each project was then classified into the most relevant project group based 
on its primary focus. The following project categories were identified:  

Table 14: Project groups 

 Project Group Description 

1 Water Quality 
Improvement 

Focusing on projects with the most significant impact on improving 
water quality in priority waterways and high-risk areas within the 
township. 

2 Waterway 
Restoration 

Focusing on projects that actively restore the ecological health and 
function of waterways impacted by stormwater runoff while ensuring 
the protection of w hi tapu and w hi taonga. (i.e: streambed and bank 
stabilization work, riparian zone planting and restoration, access for 
and enhancement of mahinga kai activities, habitat enrichment of 
native and or endangered species.) 

3 Flood Mitigation Prioritising projects based on severity of flood risk, vulnerable 
communities and areas of networks that require water quantity 
management improvements. 

4 Community 
Engagement & 
Education 

Promoting public awareness and understanding of stormwater 
management issues and solutions. (Educational workshops and 
community events, public signage and informational campaigns, public 
data collection initiatives, school programs.) 

5 Compliance and 
Infrastructure 

Addressing urgent needs like critical asset upgrades, meeting regulatory 
requirements, and remediating existing non-compliance issues. 

6 Innovation and 
Collaboration 

Encouraging innovative approaches and partnerships with tangata 
whenua, community groups, and other stakeholders to address 
emerging challenges and opportunities. Including trialling of new 
technology and green infrastructure solutions 

7.3.2.1. Project Evaluation Within Categories 

Each project category has a set of established subcategories or prioritization factors categorized into 
Tier 1 and Tier 2. The two-tiered evaluation system is used to assess potential projects in more detail 
and ensure a consistent evaluation process. 

Tier 1 Factors: These are essential criteria applied to all projects within any category. Projects are 
initially evaluated against these core factors and assesses their alignment with overall goals and 
objectives of the category. 

Tier 2 Factors: These are more specific criteria that depend on the outcome of the Tier 1 evaluation. 
If a project meets a specific Tier 1 factor, it is then further assessed against the corresponding Tier 2 
factor(s); which provides a more in-depth understanding into project impact and effectiveness.  
Conversely, if a project does not meet a specific Tier 1 factor, the corresponding Tier 2 factor 
becomes irrelevant for that project.  

The Tier 1 and Tier 2 factors are shown in the Project Assessment Table (Table 12). 

This approach ensures all projects are evaluated against the same essential criteria while allowing 
for additional, project-specific considerations for those that demonstrate strong potential. 

7.3.3. Continuous Improvement 

This framework is designed to be adaptable and accommodate ongoing revisions and 5-yearly 
reviews, aligning with the concept of a SMP as a living document that evolves to address changing 
needs and opportunities. While formal consent conditions mandate a comprehensive SMP review 
every five years, more frequent internal revisions can ensure this plan stays current and that the 
review captures all emerging requirements. Recognising the importance of continuous improvement 



 

Rangiora Stormwater Management Plan 2025-40, February 2026 Waimakariri District Council | 260119007726  60 

and accountability, WDC will monitor the progress and effectiveness of implemented projects based 
on the framework's outcomes. This exercise will inform future updates of the framework; potentially 
including adjustments to specific criteria (like Tier 1 and Tier 2 factors) to better align with the 
evolving priorities of the Council, the Rangiora community and national requirements, as set out by 
The Water Services Authority - Taumata Arowai.  

Project assessments or re-assessments could be updated and evaluated using the framework 
outlined whenever there is a budgetary opportunity to do so, such as for Annual Plans, Long Term 
Plans, as well as for reviews of this SMP every 5 years. Additionally, the weighting of each factor and 
the potential adoption of a scoring system in the future will be reviewed.     

7.4. Project Evaluation Outcomes 

7.4.1. List of Projects Identified for Stormwater Improvement within Rangiora. 

Section 9 (Table 17) details a budget with a list of CAPEX projects recommended by this SMP. Note 
that this budget requires consideration and approval through a Council Annual Plan and/or Long 
Term Plan to be finalised. 

Appendix E contains a template for further scoping of CAPEX projects for inclusion into the Council 
capital works programme and facilitate project initiation. 

Additionally, an operational action programme is detailed in Section 8 for stormwater management 
initiatives that improve operations and maintenance, or that are one-off investigations.  

7.4.2. Project Prioritisation Framework 

Table 15 outlines the developed prioritization framework for stormwater improvement projects. All 
remaining identified projects, not currently included in the budget, will be evaluated using this 
framework and the methodology detailed in section 7.3. 
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Table 15: Project Prioritization Assessment Table  (240321045439) 

 

Tier 1 Factors Yes Tier 2 Factors Yes2 Internal Use: Context/Measure
Project within a high risk area Serves an Industrial area with no exsiting treatment Check SMP 

Exceedance in compliance limits in receiving 
waterway

Check  monitoring programme results (e.g. TRIM 
230919146639)

Serves an urban residential area with no exsiting 
treatment

Check SMP 

Has exsiting treatment but poor water quality 
results 

Check SMP and monitoring programme results (e.g. TRIM 
230919146639)

Urgency: Immediate Threat to Public Safety Risk of flooding in critical areas Check Rangiora Urban Stormwater Model report (TRIM 
240508073139) 

Failing or inadequate infrastructure Service requests, CCTV footage and inspections
Critical infrastructure and high population at risk Service requests, CCTV footage and inspections
Public health concerns Service requests, other - Health NZ Community and Public Health 

or ECan concerns
Urgency: Risk to environment Erosion control Check Rangiora Urban Stormwater Model reports (TRIM 

240508073139, 131112104705) 
Pollution control Pollution Prevention Plans, site-specific SMPs, ECan consents to 

discharge
Habitat restoration Ecological Surveys - 5 Yearly surveys for CRC184601 (TRIM 

24061809882)

Urgency: Regulatory Compliance Non compliant to meeting NDC dicharge limits 
/others ECan non-compliance reports
Reporting deadlines
New regulatory requirements New regulations

Urgency: Resource Availability/Disruptions Seasonal constraints
Emergency funding
Minimizing service disruptions

Urgency: Long-Term Cost Implications Preventative maintenance need Operations and Maintenance manuals
Cascading infrastructure failures Service request information

Identified as Culturally significant by Mana 
Whenua

Cultural and histroical significance MKL report (2018) for the Proposed District Plan with wahi tapu 
and wahi taonga (TRIM 180910103490), Cultural Impact 
Assessment for Rangiora CRC184601 (TRIM 230830134536)

Mahinga Kai Sites MKL report (2018) for the Proposed District Plan with wahi tapu 
and wahi taonga (TRIM 180910103490), Cultural Impact 
Assessment for Rangiora CRC184601 (TRIM 230830134536), 
listed as taonga species in schedule 97 of the Ngai Tahu Claims 
Settlement Act (1998)

Socially significant High Public Interest/ Publich health and Safety Feedback from Environment Services Unit (for health and safety)
Improving access to green spaces and recreation Feedback from WDC Greenspace Team
Promoting community participation and decision-
making Feedback from WDC Community Team
Educational and Awareness-Raising Opportunities

Feedback from WDC Community Team
Enhancing aesthetics and neighborhood livability Feedback from WDC Development Planning Unit

Receving environment  of high ecological value Threat to endangered species/habitat Check 'Critical Habitat of Indigenous Species' map - Plan Change 
7 of the Land and Water Regional Plan and New Zealand 
Freshwater Fish Database records

Habitat diversity and complexity Feedback from WDC Ecologist / Water Environment Advisor - 
assess both aquatic and terrestrial habitats

Benfits to ecological corridors Feedback from WDC Ecologists / Water Environment Advisor
Restoration potential Feedback from WDC Ecologists / Water Environment Advisor

Multifunctional benefit Ecosystem Services Water quality improvement Feedback from WDC Ecologists / Water Environment Advisor
Flood control and erosion mitigation Feedback from the Network Planning Team
Carbon sequestration and climate change 
adaptation Feedback from / WDC Ecologists / Water Environment Advisor
Community involvement and stewardship Feedback from WDC Community Team
Community Engagement, Education and Outreach

Feedback from WDC Community Team
Utilizing common timelines or funding sources Capex budget spreadsheets for Drainage, Wastewater, Water, 

Roading projects
Potential allignment with other projects Shared Resources and Infrastructure Capex budget spreadsheets for Drainage, Wastewater, Water, 

Roading projects
Phased implementation Timeframes of other projects

Meets WDC Community Outcomes Efficient and resilient core services WDC LTP 2024-2034
Caring for the environment WDC LTP 2024-2034
Positive about the future WDC LTP 2024-2034
Proud to be local WDC LTP 2024-2034

Allignment with LGA 4 well beings Social well-being Local Government Act (2002) and Local Government 
(Community Well-being Amendment Act (2019)

Environmental well-being Local Government Act (2002) and Local Government 
(Community Well-being Amendment Act (2019)

Economic well-being Local Government Act (2002) and Local Government 
(Community Well-being Amendment Act (2019)

Cultural well-being Local Government Act (2002) and Local Government 
(Community Well-being Amendment Act (2019)

Flood Risk Mitigation/Water Quantity Control
Critical infrastructure and high population at risk

Criticality of assets and risk assessments - Feedback from 
Stormwater and Waterways Manager

Frequent and severe flooding Check Rangiora Urban Stormwater Model report (TRIM 
240508073139) 

Potential flood depth and damage Feedback from the Network Planning Team
Volume reduction and storage Feedback from the Network Planning Team
Peak flow reduction Feedback from the Network Planning Team
Improved drainage capacity Feedback from the Network Planning Team

Project Title:
Description

Key NDC Objective

Project Prioritsation Assessment Table
Project Group:
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8. Action Work 
Programme 

The action work programme proposed for this SMP (Table 16) are operational initiatives, to be 
carried out alongside capital expenditure projects (see Section 9). Actions for the period 2025-2030 
are the primary focus, with an update of actions to be carried out for each 5-yearly review of the 

. However, 
 

Progress on the action work programme will be overseen by the WDC Stormwater and 
Waterways Manager. 

Table 16: Action work programme for the Rangiora SMP 

Flood Mitigation  

Aligns with consent objective 9 (a) 

Work Programme Actions Role 
(Implemented 
by who) 

Timeframe Expected 
outcomes 

Stormwater 
reticulation master 
planning for 
Rangiora  

Develop a stormwater reticulation 
master plan for Rangiora 
township based on expected level 
of development 

Network 
Planning 
Team  

Every 5 years 
(for SMP 
review) 

Highlight any 
deficiencies within 
the stormwater 
network and allow for 
forward planning.  

Prevent flooding of 
habitable floors to 
a 1:50 Annual 
Recurrence 
Interval (ARI) event 

Regular Rangiora Urban 
Stormwater Model flood model re-
runs that monitor changes to 
impervious areas and stormwater 
network capacity. Appropriate use 
of District flood hazard modelling 
to set Finished Floor Level 
requirements.  

Compensate with planning 
changes (i.e. District Plan 
restrictions on land use) or 
capacity and attenuation 
upgrades where required. 

Network 
Planning 
Team 

 

 

Development 
Planning Unit / 
Infrastructure 
Resilience 
Team 

Every 5 years 
re-run of 
model 

 

 

Compare 
model with 
flood events 
(e.g. service 
requests)  as 
required 

Habitable floor levels 
will not be flooded 
through controls on 
development and/or 
capacity upgrades. 

Identification and 
rectification of any 
peak flow increases 
below network 
discharge points 
resulting from 
network upgrades 
(above a 5% 
modelled increase) 

Water Quality Improvement 

Aligns with consent objective 9 (c) 

Work Programme Actions Role 
(Implemented 
by who) 

Timeframe Expected outcomes 

Erosion and 
sediment control 
guidance for small 
construction sites  

 

Create a guideline document for 
erosion and sediment control 
plans for small sites. Attach this 
guide to building consents issued 
by Council.  

Guidance 
prepared by 
3 Waters. PIM 
Team and 
Building Team 
to implement 

1 July 2026 Decrease in 
sediment discharges 
from construction 
sites 
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Investigate the 
treatment efficiency 
of strategic SMAs  

Investigate current state 
functioning of strategic SMAs 
(North Brook Ponds Io Io 
Whenua, North Brook sub-
catchment, Pond A  South South 
Brook sub-catchment, and 
Pond C, No. 7 Drain sub-
catchment) and recommend 
treatment improvements 

3 Waters 
Team (via 
external 
contracts) 

30 June 2027 Ability to improve 
treatment efficiency 
of strategic SMAs 

Construction phase 
discharges - Best 
practice used at 
construction sites 
for sediment 
control 

WDC requirement Erosion and 
Sediment Control Plans for all 
construction sites (as required by 
the Stormwater Drainage and 
Watercourse Protection Bylaw 
2024, Section 11) 

Investigation of potential non-
compliances 

Building Unit 

3 Waters 
Team, with 
possible 
referral to 
ECan for 
enforcement 

30 June 2030 Sediment from 95% 
of construction 
activities is treated to 
best practice by 2030 

Target 
contaminants 
(sediment, zinc and 
copper) from high 
traffic and industrial 
areas 

Analyse options for improving 
street sweeping sump cleaning 
frequency and methodology, and 
adopting innovative technologies  

3 Waters 
Team 

 

Every time the 
Road and 
Drainage 
Maintenance 
Contract is 
renewed 
(approx. 5-
yearly) 

Understanding of 
how to carry out 
innovation for water 
quality improvements 
from high traffic and 
industrial areas  

Retrofitting 
treatment or source 
control of high and 
medium risk sub-
catchments 

Investigate feasibility and 
practicability of options for source 
control or retrofitting treatment of 
existing high and medium risk 
catchments (North Brook, 
particularly Newnham St industrial 
area, Middle Brook, selective 
areas of the South Brook) where 
there is no dissolved metal 
treatment, or where contaminant 
levels exceed the guideline value 
after treatment (No. 7 Drain) 

3 Waters 
Team 

30 June 2032 Reduction in 
contaminants 
sources (such as 
dissolved zinc and 
copper) and/or 
increased 
contaminant 
treatment in 
retrofitted 
catchments 

Review modelled 
and monitoring 
sources of zinc and 
copper 

Use CLM outcomes and 
stormwater monitoring 
programme results to find hot 
spots, then propose treatment or 
source control options 

Network 
Planning 
Team, 

3 Waters 
Team 

Prior to each 
review of SMP  

 

Update a CLM 
every 5 years 

Up-to-date 
information for 
prioritising projects 

SMA sediment 
remediation 
programme 

Remediate SMAs that have been 
assessed by a SQEP to require 
actions, based on 2024 sediment 
sampling investigation results and 
any further investigations 

3 Waters 
(externally 
contracted to a 
SQEP) 

Consent 
timeframes 

Minimise risk of 
groundwater 
contamination from 
SMAs 

Water Quality Improvement - Control industrial and contaminated sites  

Aligns with consent objectives 9 (c) and (e) 

Work Programme Actions Role 
(Implemented 
by who) 

Timeframe Expected outcomes 

Implement high risk 
site management 
from Bylaw 
changes  

Implement changes from the 
Stormwater, Drainage and 
Watercourse Bylaw (2024) 

Set-up and refine processes for 
site-specific stormwater 
management plan review, 

3 Waters 
Team, 

Land 
Development 
Team 

1 January 
2025 

Annual compliance 
monitoring 
programme of high 
risk sites 
commences by 
1 January 2025 
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approval, and monitoring for high 
risk sites. Promote Pollution 
Prevention Plan requirements and 
process for high and medium risk 
site approvals 

Apply process to assess 
applications from LLUR sites 
prior for acceptance or exclusion 
of discharge into Council 
stormwater network under 
CRC262840 Consent 

Site-specific 
Stormwater 
Management Plans 
and Pollution 
Prevention Plans in 
place for 95% of high 
risk sites by 2030 

 

Spill response Require appropriate spill kits at 
medium and high risk sites 

 

3 Waters 
Team 

Ongoing  Contaminants 
prevented from 
reaching the 
stormwater network 

High and medium 
risk businesses 
database  

High and medium risk businesses 
database compiled based on 
existing Environment Canterbury 
consent information 

3 Waters 
Team 

1 January 
2025 

Engagement with 
high and medium risk 
sites enabled by a 
contacts database 

Heavy metals in 
the South South 
Brook 

Investigate sources of heavy 
metals in the South South 
Brook to establish whether 
there are legacy or recent 
sources of contaminants  

3 Waters 
Team 

30 June 2025 Improved receiving 
environment (the 
South South Brook) 
for aquatic 
organisms 

Waterway Restoration - Provide protection and culturally appropriate treatment of w hi tapu and w hi 
taonga habitats. Protect and enhance mahinga kai 

Aligns with consent objectives 9 (d) and (e)  

Work Programme Actions Role 
(Implemented 
by who) 

Timeframe Expected outcomes 

Faecal bacterial 
contamination  

Carry out E. coli investigations 
(potentially with source tracking) 
and follow up with remediation 
measures for wastewater 
sources such as point sources 
or cross-connections with 
stormwater pipes 

Update wet weather overflow 
modelling 

3 Waters 
Team, 

Network 
Planning 
Team 

Ongoing Decrease in dry 
weather and wet 
weather E.coli counts 

Enhancement of 
habitat for taonga 
species, targeted 
planting, and exotic 
species removal 

Carry out drainage maintenance 
works under the Drainage 
Maintenance Management Plan, 
and enhancement projects under 
the Zone Implementation 
Programme Addendum (ZIPA), 
Arohatia te Awa (Cherish the 
River) and potentially other WDC 
work programmes. 

3 Waters 
Team, 

Greenspace 
Team 

Ongoing Improved abundance 
and health of taonga 
species 

monitoring and 
reporting  

Support the programme design 

the Takiw  

Environment 
Canterbury, Te 
Ng i T huriri 
R nanga  
supported by 
WDC 

To be 
confirmed 

Waterways will be 
monitored for cultural 
health and mahinga 
kai trends  

Enhancement of 
waipuna/springs, 
wetlands and 
riparian areas in 

Carry out drainage maintenance 
works under the Drainage 
Maintenance Management Plan, 
and enhancement projects under 

3 Waters 
Team, 

Ongoing Improved abundance 
and health of taonga 
species 
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the Ruataniwha 
Cam River 
catchment 

the Zone Implementation 
Programme Addendum (ZIPA), 
Arohatia te Awa (Cherish the 
River) and potentially other WDC 
work programmes. 

Greenspace 
Team 

Habitat 
enhancement 
projects within 
waterways, 
particularly Critical 
Habitats for 
Indigenous 
Species (CLWRP) 

Boulder placement for kanakana 
(lamprey) spawning habitat 
enhancement in the South Brook, 
Middle Brook and North Brook  

Water 
Environment 
Advisor 

1 July 2026 Improved habitat for 
kanakana (lamprey) 
spawning 

Maintain habitat 
complexity, such 
as woody debris for 
kekewai / wai 

crayfish) 

Review Drainage Maintenance 
Management Plan 2020 for 
management of kekewai / wai 

vegetation and woody debris 

Water 
Environment 
Advisor, Land 
Drainage 
Engineer 

Next review of 
the Drainage 
Maintenance 
Management 
Plan (2020) 

Key habitat for 

(freshwater crayfish) 
is maintained or will 
improve over time 
from management 

Encourage WSD 
(also known as low 
impact design) 

Incorporate further WSD in the 
ECoP, such as to encourage 
minimising impervious surface 
area 

Land 
Development 
Team 

Next ECoP 
review 

Attenuation of peak 
run-off 

Watercress 
enhancement 
projects in the 
Ruataniwha Cam 
River catchment 

Experiment with weeding of 
competitor species to 
watercress, bank 
enhancements, and enabling 
access to watercress areas 

Potentially Te 
Ng i T huriri 
R nanga or 
their 
nominated 
entity (from 
WDC ZIPA 
budget) 

TBC Increased 
abundance of 
watercress available 
for mahinga kai 

Review watercress 
drainage 
management 
practices 

Review existing exclusion areas 
where watercress is to not be 
removed for drainage maintenance 

 Next review of 
the Drainage 
Maintenance 
Management 
Plan (2020) 

Increased 
abundance of 
watercress available 
for mahinga kai 

Community engagement and education programmes  

Aligns with consent objectives 9 (a)-(e) 

Work Programme Actions Role 
(Implemented 
by who) 

Timeframe Expected outcomes 

Source control 
through behaviour 
change 

Community engagement 
programmes regarding source 
control for dog owners (faecal 
bacteria) residential and industry 
land use (zinc and other 
contaminants) 

Support catchment groups and 
environmental organisations 
promoting healthy waterways 

3 Waters 
Team 

Ongoing  Decrease in 
stormwater 
contaminants  

Innovation and Collaboration 

Aligns with consent objectives 9 (a)-(e) 

Work Programme Actions Role 
(Implemented 
by who) 

Timeframe Expected outcomes 
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Evaluation of 
innovative 
technologies 

Monitoring of any novel 
technology installed e.g. Mussel 
shell filter bunds or biofilters for 
contaminant removal rates 

3 Waters 
Team 

As required Informed decision-
making for future 
treatment decisions 
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9. Budget 
In the WDC Long Term Plan 2024-2034 there is a total budget of $9.8 million of capital expenditure 
for projects identified by this SMP. Table 14 indicates how this $9.8 million could be spent. This SMP 
is not seeking any additional budget above what is currently allocated in the Long Term Plan 2024-
2034. Note that these indicative costs require further option scoping and costing and will be 
confirmed through the Council Annual Plan or Long Term Plan budgeting process. This is in addition 
to existing budgets for stormwater treatment and capacity improvement projects which have been 
included in Table 17 for completeness.  

Table 17: Stormwater Capital Projects Budget (240701106310) 

 

 

Note: 

1. The figures allocated in this column are an indicative spend of a total allocation of a pool of $9.8m in the 2024-2034 Long 
Term Plan. This indicative spend is in addition to stormwater budgets for specific projects that are also allocated in the LTP 
and included in Table 17 for completeness. 

 
  

Stormwater Capital Projects Budget

Newnham Street Industrial Area Treatment (North Brook) 4,500,000 4,500,000
North Brook Treatment 1,800,000 1,800,000
North Drain Treatment  -  potential infiltration basin 1,200,000 1,183,110                       2,383,110
Middle Brook Treatment 1,800,000 397,860                           2,197,860
SMA treatment efficiency improvements or alternate options 500,000 500,000
North Brook - Railway Drain Treatment 282,690                           282,690                              
Under Channel Piping 565,380                           565,380                              
North Brook Retaining Wall - Janelle to White 921,360                           921,360                              
North Drain Piping - Ashley to Edward 575,850                           575,850                              
Belmont Avenue Drainage Upgrades 481,620                           481,620                              
Stormwater Minor Improvements 471,150                           471,150                              
Blackett Street Piping 1,256,400                       1,256,400                          
East Belt to Cam River Connection 523,500                           523,500                              
Three Brooks Enhancement Work - North Brook / Geddis Street 287,925                           287,925                              
Three Brooks Enhancement Work - Middle Brook Tributary 209,400                           209,400                              
Three Brooks Enhacement Project - North Brook Victoria to 
Newnham 471,150                           471,150                              

Three Brooks Enhancement Work - Middle Brook Martyn to Bush 235,575                           235,575                              
Three Brooks Enhancement - Middle Brook Bush to King 628,200                           628,200                              
Wiltshire / Green Pipework Upgrade Stage 2 499,419                           499,419                              

Rangiora Urban Drainage Long Term Headworks Renewals 68,055                              68,055                                
Blackett Street Piping 130,875                           130,875                              
Rangiora Urban Drainage Long Term Renewals 261,750                           261,750                              

Existing 
allocation in Long 

Term Plan 2024-
34

Project Title 

Total $ (indicative 
spend and existing 

allocation)

Project Works

Stormwater Reticulation Renewals

Indicative spend for 
SMP water quality 

improvement projects1
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10. Review 
This SMP shall be reviewed at least once every 5 years, and revised annually, if required, to 
respond to:  

 The results of monitoring undertaken in accordance with this consent; 
 The results of updated hydraulic modelling for the catchments which receive stormwater under 

this consent; 
 Any changes to relevant national and/or regional planning documents, including those that 

result from the Land and Water Regional Plan sub-regional chapter development process; 
 New technologies or changes in good practice stormwater treatment. 

In addition to the revisions required under Condition (11) of CRC262840, as per Condition (12), the 
SMP shall be revised at other times if requested by the Canterbury Regional Council under the 
following conditions:  

 Any changes to relevant national, and/or regional planning documents including those that 
result from the CLWRP sub-regional chapter development process; or 

 The results of monitoring or modelling, including any investigations or outcomes in relation to 
the responses to modelling and monitoring; or 

 The use of new technologies which may provide new opportunities for mitigation treatment and 
source control; and 

 Upon the release of any amendment to the Resource Management Act 1991, or any document 
accepted as a New Zealand Guideline or Standard, which addresses the stormwater 
management requirements set out in Consent CRC262840. 
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11. Adaptive Management 
WDC intends to apply an adaptive management approach to the management of the stormwater in 
Rangiora. Adaptive management is an investigational approach to management, often defined as 

(2) adapting and (3) learning.  

management systems relative to the specified CRC262840 Objectives, as well as identify projects or 
management actions that would progressively improve the management of stormwater or address a 
specific issue(s).  

The SMP will be revised annually, and reviewed every 5 years, which in turn will feed into WDC 
Annual Plan and Long-term planning processes. A continual review of emerging technology and 
consideration of the performance of the implemented projects or management actions will ensure 
that WDC expenditure will be directed to projects and actions that will progressively address the 
objectives of the SMP. The Rangiora Stormwater Monitoring Programme and CLM for CRC262840 
allows WDC to evaluate the performance and progress of the stormwater management infrastructure 
to achieve these objectives, and more importantly, trigger the identification of additional projects that 
would improve the outcomes of the stormwater network. 
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APPENDIX A - Schedule 1 of CRC262840  Water Quality  

 

Contaminant Guideline Guideline Source 

Total Suspended Solids <50 gm3 CLWRP 

Dissolved Copper < 0.0018 mg/L CLWRP spring fed  plains  
Urban Water 90% of the Australian 
New Zealand Guidelines  

Dissolved Zinc < 0.015 mg/L CLWRP spring fed  plains  
Urban Water 

pH Shall be between 6.5 - 8.5 CLWRP, section 16, schedule 5 

Dissolved Reactive 
Phosphorus 

< 0.016mg /L CLWRP, section 16, schedule 5 

E. coli 95% of the samples should have less 
than 550 E. coli per 100 mL 

CLWRP, section 16, schedule 5 

Total Ammoniacal Nitrogen Depends on pH level CLWRP, Table S5C, Schedule 5 

Hardness 5 yearly adjustment of Guideline 
Value 

 

Dissolved Organic Carbon To characterise the waterway  adjust 
Guideline Value 

 

Note: The limits and targets which measure stormwater discharge quality and receiving waterway 
effects, and which prompt required responses, apply when managing contaminants demonstrated to 
be discharging from the reticulated stormwater system including from private connections to the 
system that are authorised under consent CRC262840. 

including requirements to gather baseline and trend information on environmental targets for 
environmental reporting purposes. These are not compliance requirements of CRC262840. The 
stream health reporting may demonstrate progress toward receiving environment objectives that 
are the result of interventions undertaken or natural processes occurring outside of the scope of 
consent CRC262840. 
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APPENDIX B - SMA Remedial Strategy and Soil Disposal Procedure 

An exceedance of trigger values specified for any infiltration basin, soakpit or dry detention basin 
may prompt a site-specific risk assessment/s of effects of the recorded contaminant levels on 
groundwater quality prior to confirming whether excavation of the affected soil layers or other suitable 
modifications to the basin are required based on expert advice from a contaminated land practitioner 
(SQEP). This will include any mitigation provided from either:  

(a) for infiltration basins and soakpits, the extent of soil depth and associated separation between 
the affected soil layer and the seasonal high groundwater level (e.g. what attenuation is 
provided if the contaminated layer is not in direct contact with groundwater and the extent to 
which this reduces the risk); or 

(b) for dry detention basins, the attenuation provided by soil type and ground infiltration and 
attenuation potential, including whether infiltration and effects on groundwater from the basin 
are likely to be occurring or are mitigated by the soil type and infiltration rate.  

For wet ponds and constructed wetlands, once the lateral and vertical extent of the contamination 
has been determined, then any combination of the following mitigation options may apply:  

 excavation to remove all contaminated soils until contaminant concentrations in the remaining 
soils, as determined by a repeat of the sampling and analysis methods (above) are less than or 
equal to the trigger concentrations; 

  the redesign of hydraulic conveyance within the wetland to reduce the disturbance and 
disbursal of silts being conveyed into the downstream environment; and/ or  

 other suitable action/s, such as improvements to sediment trapping, addition of new or 
alternative plants or addition of new filtration media that will better perform the desired 
treatment functions to protect the site and downstream waterway. 

The immediate reinstatement of a wetland or wet pond may not always be the best option for the 
management of water quality in both the facility and its downstream environment. This is due to 
various factors including effects of disturbance of the wetland habitat and extent of effects on species 
present during reinstatement on the ecology of the wetland. A further factor is the length of time 
required to reestablish wetland vegetation and habitat within a reinstated site. The draining of a wet 
pond with contaminated water or sludge into a downstream waterway is undesirable. The relative 
extent of effects of any ongoing discharge into surface water should also be considered in 
comparison with the extent of the effects of site reestablishment. Some constructed wetlands are 
lined with clay or low permeability liners, which reduces the risks of leaching materials into nearby 
springs or waterways. All of these factors will be considered in determining the most suitable 
mitigation option for each constructed wetland, or wet pond, when Guideline Values are exceeded.  

WDC may commission a site-specific assessment of risks to groundwater quality to determine 
whether excavation to remove affected soil layers or other actions are required. Results of the risk 
assessment will be reported to Environment Canterbury. 

Sediment for disposal will be transported to only a landfill or managed fill which are approved to 
accept the contaminated material.  

This SMA Remedial Strategy and Soil Disposal Procedure detailed in this SMP also is incorporated 
into the Rangiora Stormwater Monitoring Programme and brief for basin sediment sampling that 
forms part of the CRC262840 consent. 
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APPENDIX C - Contaminant Load Model 

An annual contaminant load model (CLM) has been used in this SMP to estimate contaminant loads. 
The model is a version of the former Auckland Regional Council (ARC) CLM adjusted for Rangiora 
precipitation conditions. It uses GIS land use information and converts it to likely annual loads of the 
following contaminants: 

 TSS 
 Total Zinc 
 Total Copper. 

The land areas analysed are: 

 Grasslands (subcategorised by land use) 
 Roofs (subcategorised by material) 
 Roads (subcategorised by daily traffic volume) 
 Non-road Paved Surfaces (subcategorised by land use). 

The CLM estimates the contaminant load reduction from treatment.  

Comparison from land use to contaminant load is based on calibrated factors generated by ARC. 
These have been adjusted for total rainfall but have otherwise not been calibrated for local 
conditions. It is noted that there is uncertainty around roofing materials as detailed roof material 
information is not held by WDC. 

Existing treatment devices in Rangiora use load reduction factors generated by ARC. These assume 
the devices are operating effectively.  

TRIM document 220916161020 provides a summary report of CLM findings.  

While CLM results were not directly used to identify high-risk areas in this SMP, they can offer 
valuable insights, such as: 

 CLM results can highlight areas where existing data might be insufficient. If the model predicts 
high potential pollution in a specific area, but may have limited sampling data to verify 
projections, it flags the need for further investigation. This helps target sampling efforts to areas 
where the risk is most likely and assist to fill knowledge gaps. 

 The model can simulate how contaminants move through the stormwater system, and the 
effectiveness of a treatment system. This can help identify potential sources of pollution beyond 
land use. For example, the model might indicate that a specific industrial site or a historical spill 
zone could be contributing disproportionately to the overall contaminant load. This information 
can be crucial for developing targeted mitigation strategies. 

 CLM can predict future contaminant loads based on potential changes in land use. This allows 
for proactive planning. For example, if a new development project is planned, CLM can help 
assess the potential impact on contaminant loads in the surrounding area and or final discharge 
points. This foresight allows WDC to implement preventive measures like stormwater treatment 
systems or updated regulations to mitigate future risks. 

 CLM can also be utilised as a tool for project-specific assessments. By simulating different 
scenarios, the CLM model can be used to project which combination of areas and treatment 
solutions will yield the greatest water quality improvements. Additional project specific water 
quality monitoring should be undertaken to verify predictions of the CLM when evaluating 
projects, providing further confidence for decision-making.  
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APPENDIX E - Project Brief Template  

 

 

TRIM No. 240625103476 Note: Text in italics included as an example only

Refer 
SMP 

PROJECT NAME :

PROJECT GROUP : Section 
7.3.2

OBJECTIVE(S) :

a

b

c

DESCRIPTION :

PROJECT AREA :

SUB CATCHMENT :
Section 

3.3

RISK LEVEL : Section 
3.5.6

IDENTIFIED SOLUTION BMP(s)

WSD Wetland

Conventional/Proprietary GPT vortex separator as Pre treatment 

Non Structural Measures (e.g Public education, street sweeping, signage)

COSTS : CAPITAL COSTS

a Peliminary Investigations

b Design

c Land purchase? /Modification of existing infrastructure

d Consent?

e Supply

f Install

Total : 

ANNUAL MAINTENANCE COSTS

a Inspections

b Replacement filters

c Media 

d Chamber suck out and disposal

e

f

Total : 

NOTES/COMMENTS : 

SUGGESTED PRIORITY :  LOW/MEDIUM/HIGH

ASSUMPTIONS : 
TBC for 
erach 

project

PROJECT BRIEF 
STORMWATER MANAGEMENT PLAN
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APPENDIX F  Rangiora Urban Stormwater Model 1 in 50 Year (2% AEP) flood modelling 

 

 


