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1. Executive Summary 
Water quality and water environments �*�!���/�#�$�.�������/���#�(� �)�/�•�.���$�)�'���)�����2���/� �-�.���#���1� ����� �/� �-�$�*�-���/� �����*�1� �-���/�$�(� ��
as a result of urban development.  Contaminants most often noted are sediment, copper, zinc and 
bacteria.  It can be difficult to separate effects in the estuaries from effects in the three major rivers.  
Bacteria concentrations can be high in the inner estuary and the metals appear to be accumulating in 
estuary floor sediments.  The ecological health of the few waterways in this catchment is poor. 

The cultural health of the catchment is also poor.  Food gathering sites affected by pollution and other 
indicators of cultural degradation and modification are also widespread.  Low scores for indigenous 
vegetation diversity and cover are commonplace, and coastal and estuarine sites typically contain 
limited native vegetation in the riparian zone.  

The Christchurch City Council has developed a stormwater management plan (SMP) for the Ihutai 
Estuary and Coastal catchment to comply with conditions of the Comprehensive Stormwater Network 
Discharge Consent 2019.  The goal of the Consent is progressive stormwater improvement.  Part of the 
task of progressive stormwater improvement will occur through the SMP and part will be effected 
through a future Surface Water Implementation Plan (SWIP) c2022/23.   

In combination the SMP and SWIP will set out methods the Council will implement to progressively 
improve stormwater toward meeting standards and receiving environment targets in the consent.  
Mitigation strategies have been considered for stormwater contaminants that regularly exceed water 
quality targets and cause poor stream health, principally metals and sediment.  The preferred strategy 
for the future is that the Council prioritise the control of contaminants at source.  This should 
principally occur through education and regulation.  The Council will seek to move over time toward 
capturing and treating contaminants (where necessary) as close to source as practicable. 

Stormwater treatment systems and operational activities will play a part in water treatment, 
depending on space and the outcome of efficiency investigations.  Planning measures, education and 
enforcement also need to be part of an integrated strategy. 

Under the SMP the Council will: 

�x Continue to build or require facilities to mitigate the quality and quantity effects of urban 
development. 

�x Ensure the quality of stormwater from all new development sites or re-development sites is 
treated to best practice, and control sediment loss from consented construction activities  

�x Consult with key stakeholders to identify a long term zinc strategy consistent with current 
technologies.  

�x Collaborate with local and regional councils to approach central government seeking national 
measures and industry standards to reduce the discharge of building and vehicle contaminants. 

�x Investigate the feasibility of a District Plan rule to discourage copper and zinc claddings. 

���#� �����������+�-�*�"�-���(�(� ���2�$�'�'�����*�)�/�-�$���0�/� ���*�1� �-���/�$�(� �v���2�$�/�#���*�/�#� �-���.�/�-���/� �"�$� �.�v���/�*�2���-������� �'�$�1� �-�$�)�"���*�)�����"�ý�$�������#�0��
and Regional Plan objectives by stopping some contaminants from entering rivers and streams.   

Waterway restoration, sediment removal and riparian planting (for temperature control, bank stability, 
shading, ecological habitat and recreational uses) also need to occur to create a healthy environment.  
These measures are not part of the SMP programme, but will be considered as part of the SWIP. 
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There are some risks of flooding which are area dependent.  In general the risks are low in day-to-day 
and medium severity events, but they are expected to increase with time as sea level rise, driven by 
climate change, affects stormwater outfalls.  The strategy for managing flooding is to: 

�x Require new buildings to be elevated above flood levels; 

�x Maintain accurate hydraulic (flooding) models and flood maps; and 

�x Maintain the functioning of existing stormwater outfalls.
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1 Background to the Stormwater  Management Plan 

1.1 Purpose and scope 

The purpose of a Stormwater Management Plan (SMP) is defined in condition 6 of the Comprehensive 
Stormwater Network Discharge Consent (CSNDC), CRC231955, and includes contributing to meeting 
contaminant load reduction standards, setting (and meeting) additional contaminant load reduction 
targets and demonstrating the means by which stormwater discharges will be progressively improved 
toward meeting receiving environment objectives and targets.   

The aim of the CSNDC is to limit the adverse effects of stormwater discharges on surface and 
groundwater quality and quantity.  The CSNDC promotes progressive water quality improvement 
toward targets in the Canterbury Land and Water Regional Plan through the use of best practicable 
options for stormwater quality improvement and peak flow mitigation. 

Stormwater management plans set out the means by which the Council will comply with the 
conditions in the CSNDC.  However due to governance processes the SMP cannot address all 
environmental improvement targets signaled in the consent.  The SMP is given effect through the 
���*�0�)���$�'�•�.���
�*�)�"����� �-�(�����'���)���—�
�����˜�v���2�#�$���#���$�.�������.�/���/�0�/�*�-�4���+�-�*cess.  The relative timing of LTP processes and 
the SMP do not permit this SMP to commit to unfunded, new initiatives to achieve aspirational targets.   

The Council proposes to respond to the CSNDC by adding a second stream of improvement planning. 

 

COMPLIANCE STREAM 

Comprehensive Stormwater Network                      
Discharge Consent                                                                                   

(standards and targets) 

 

 

Stormwater  Management Plan 

 

 

A plan to meet standards and targets set by 
consent conditions to limit stormwater 

contaminant discharges 

 

 

 

 

IMPROVEMENT STREAM 

Integrated Water Strategy 2019                       
(aspirations, improvements)   

 

 

A Surface Water Imp lementation  Plan  

(anticipated commencement 2022) 

 

 

A plan identifying best practicable options 
to deliver at-source contaminant control 

and desired improvements in ecology and 
stream health over the long term 

 

                        

Both plans inform and are funded through the Long Term Plan                             
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The SMP process includes: 

1 Identify the existing state of the environment in the catchment. 

2 Identify the contributions by existing and future activities to stormwater quality and quantity. 

3 Estimate trends from urban growth, technology, lifestyle, climate, etc on water quality and 
quantity. 

4 Devise measures (including planning, education, enforcement, source control, etc as funded in the 
LTP) to control or mitigate effects. 

5 Confirm the effectiveness of chosen mitigation measures through contaminant load and flood 
modelling. 

 
The Surface Water Implementation Plan process includes: 

�x Prepare a plan that will permit the Council to meet or exceed consent condition targets. 

�x Engage with Council teams and external stakeholders responsible for contaminant 
generating activities; obtain agreement about control measures. 

 

1.1.1 Stormwater Management Plan coverage 

This SMP is one of seven plans being prepared over the period 2020 to 2024 �!�*�-���/�#� ���¡�+�ý�2���#�*- 
Heathcote, Huritini/�	���'�.�2� �'�'�v�����–�#���-���&� �&� �)�0�$/���/�4�3�v���¡�/�ý�&���-�*/Avon, Ihutai/Estuary and Coastal, and 
�¡�/�0�&���$�&�$�)�*�������/���#�(� �)�/�.�����)������� �����ý�/���&��-o-���ý�&���$�#���0�/�–�•�����)�&�.����� �)�$�)�.�0�'������� �/�/�'� �(� �)�/�. (Figure 1). 

 

Figure 1: Area covered by the Comprehensive Stormwater Network Discharge Consent 
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While the larger part of the area comprises small catchments discharging directly to the coast, there 
���-� ���.�$�"�)�$�!�$�����)�/���$�)�!�'�0� �)��� �.���!�-�*�(���/�#� ���¡�/�ý�&���-�*/���1�*�)�����)�����¡�+�ý�2���#�*/Heathcote catchments whose rivers 
discharge into Ihutai and influence its processes and water and sediment quality.   The 
P�–harakekenui-Styx River affects Te Riu o Te Aika Kawa-Brooklands Lagoon by discharging through it 
and possibly contributing sediment and contaminants. 

1.2 Regional Planning Requirements 

1.2.1 Canterbury Regional Policy Statement 

The Canterbury Regional Policy Statement (CRPS) sets out how natural and physical resources are to 
be sustainably managed in an integrated way.  The needs of current and future generations can be 
provided for by maintaining or improving environmental values.  The CRPS requires that objectives, 
policies and methods are to be set in regional plans, including the setting of minimum water quality 
standards. 

1.2.2 Canterbury Land and Water Regional Plan  

The Canterbury Land and Water Regional Plan (CLWRP) 2015 encourages the development of 
stormwater management plans under Rule 5.93.  The intention of the rule is that SMPs will be 
developed to show how local authorities will meet the relevant policies on water quality. 

1.2.3 Greater Christchurch Urban Development Strategy 

The Greater Christchurch Urban Development Strategy (UDS) Partnership has been working 
collaboratively for over a decade to tackle urban issues and manage the growth of the City and its 
surrounding towns. 

The strategy was prepared under the Local Government Act 2002 and it is to be implemented through 
various planning tools, including: 

�x Amendments to the Canterbury Regional Policy Statement (CRPS);  
�x Changes to regional and district plans to reflect the CRPS changes;  
�x Stormwater planning to give effect to the CLWRP; and 
�x ���0�/�'�$�)� ����� �1� �'�*�+�(� �)�/�����'���)�.���!�*�-���)� �2����� �1� �'�*�+�(� �)�/�����-� ���.���—�€���-� � �)�!�$� �'�������-� ���.�•�˜�����)����� �3�$�.�/�$�)�"���-� -

��� �1� �'�*�+�(� �)�/�����-� ���.���—�€���-�*�2�)�!�$� �'�������-� ���.�•�˜�u�� 

Preparation of this SMP plays a role in implementing the UDS.  

1.3 Non-Statutory Documents 

�x Integrated Water Strategy 2019 
�x Surface Water Implementation Plan 2022 (to be developed) 
�x Mahaanui Iwi Management Plan 2013 
�x Ng�ýi Tahu Freshwater Policy Statement (Te Runanga O Ng�ýi Tahu 1999) 
�x Infrastructure Design Standard (Christchurch City Council 2010) 
�x Waterways, Wetlands and Drainage guide (Christchurch City Council 2003) 
�x Erosion and Sediment Control Toolbox for Canterbury (Environment Canterbury) 
�x Estuary Management Plan 2020 �Œ 2030 (Avon-Heathcote Estuary Ihutai Trust) 
�x Greater Christchurch Urban Development Strategy (UDS) (Christchurch City Council 2007) 
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1.4 ���#� �����*�0�)���$�'�•�.�����/�-���/� �"�$���������%� ���/�$�1� ���!�*�-�������/� �- 

The Christchurch City Council has adopted Community Outcomes to promote community wellbeing.  
The Water Outcome Healthy Environment includes: 

Healthy water bodies �‚���0�-�!����� ���2���/� �-���,�0���'�$�/�4���$�.��� �.�.� �)�/�$���'���!�*�-���.�0�+�+�*�-�/�$�)�"��� ���*�.�4�.�/� �(�.�v���-� ���-� ���/�$�*�)�v��

cultural values and the �#� ���'�/�#���*�!���-� �.�$��� �)�/�.�u�ƒ 

1.5 The District Plan 

The Christchurch District Plan promotes responsible stormwater disposal through Policy 8.2.3.4 �Œ 
Stormwater Disposal, which states: 

a. District-wide:  
i. Avoid any increase in sediment and contaminants entering water bodies as a result of 

stormwater disposal. 
ii. Ensure that stormwater is disposed of in a manner which maintains or enhances the quality of 

surface water and groundwater. 
iii. Ensure that any necessary stormwater control and disposal systems and the upgrading of 

existing infrastructure are sufficient for the amount and rate of anticipated runoff. 
iv. Ensure that stormwater is disposed of in a manner which is consistent with maintaining 

public health. 
b. Outside the Central City: 

i. Encourage stormwater treatment and disposal through low-impact or water-sensitive designs 
that imitate natural processes to manage and mitigate the adverse effects of stormwater 
discharges. 

ii. Ensure stormwater is disposed of in stormwater management areas so as to avoid inundation 
within the subdivision or on adjoining land. 

iii. Where feasible, utilise stormwater management areas for multiple uses and ensure they have 
a high quality interface with residential activities or commercial activities. 

iv. Incorporate and plant indigenous vegetation that is appropriate to the specific site. 
v. Ensure that realignment of any watercourse occurs in a manner that improves stormwater 

drainage and enhances ecological, mahinga kai and landscape values. 
vi. Ensure that stormwater management measures do not increase the potential for bird-strike 

to aircraft in proximity to the airport. 
vii. Encourage on-site rain-water collection for non-potable use. 
viii. Ensure there is sufficient capacity to meet the required level of service in the infrastructure 

design standard or if sufficient capacity is not available, ensure that the effects of 
development are mitigated on-site. 

District Plan Policies 8.9.2.2 and 8.9.2.3 make earthworks subject to a consent.  Conditions of consent 
for earthworks over a threshold include the requirement for an Erosion and Sediment Control (ESC) 
Plan.  An ESC Plan is submitted and approved with a consent application and its implementation is 
verified by building consent officers. 
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1.6 Bylaws 

The Stormwater and Land Drainage Bylaw 2022 restricts discharges of any material, hazardous 
substance, chemical, sewage, trade waste or other substance that causes or is likely to cause a 
nuisance, into the stormwater network.  

The Traffic and Parking Bylaw 2017 empowers Council to require offenders to remove material (mud, 
stones, etc) spilled onto streets. 

1.7 Building Act 
The Council can use powers under the Building Act to require ESCPs to be submitted when an 
associated land use consent is not required. 

1.8 Integrated Water Strategy  

Objectives 3 and 4 of the Christchurch C�$�/�4�����*�0�)���$�'�•�.�����-���!�/���
�)�/� �"�-���/� ���������/� �-�����/�-���/� �"�4�����-� ���.�0�(�(���-�$�.� ����
���.���‚� �)�#���)��� �(� �)�/���*�!��� ���*�'�*�"�$�����'�v�����0�'�/�0�-���'�����)�����)���/�0�-���'���1���'�0� �.�����)�����2���/� �-���,�0���'�$�/�4���$�(�+�-�*�1� �(� �)�/�u�ƒ�������#� ��
�+�-� �!� �-�-� �������/�-���/� �"�4���*�+�/�$�*�)���!�*�-�������#�$� �1�$�)�"���/�#� ���*���%� ���/�$�1� �.���$�.���/�*���‚���*�)�/�$�)�0� ���y���/�#� ���$�(�+�'� �(� �)�/���/�$�*�)���*�!���/�#� ��

current approach to stormwater management (embodied by the development of the Stormwater 
Managem� �)�/�����'���)�.�˜���y�ƒ 

1.9 Mahaanui Iwi Management Plan 

���#� �������#�����)�0�$���
�2�$�������)���"� �(� �)�/�����'���)���‚�y���$�.�����)��� �3�+�-� �.�.�$�*�)���*�!���&���$�/�$���&�$�/���)�"�������)�����-���)�"���/�$�-���/���)�"���y�—�
�/�˜��
provides a values-�����.� ���v���y���+�*�'�$���4���!�-���(� �2�*�-�&���!�*�-���/�#� ���+�-�*�/� ���/�$�*�)�����)����� �)�#���)��� �(� �)�/���*�!�����"�ý�$�������#�0��
�1���'�0� �.�v�����)�����!�*�-�������#�$� �1�$�)�"���*�0�/���*�(� �.���/�#���/���+�-�*�1�$��� ���!�*�-���/�#� ���-� �'���/�$�*�)�.�#�$�+���*�!�����"�ý�$�������#�0���2�$�/�#���)���/�0�-���'��
�-� �.�*�0�-��� �.�������-�*�.�.�����"�ý�����ý�&�$�#�$�����#���&���/� �&���/� �&�����*�������$�/���#�������)������� �����ý�/���&�����*�����ý�&���$�#���0�/�–���—the Canterbury 
���'���$�)�.�����)���������)�&�.����� �)�$�)�.�0�'���˜�ƒ�u�� The Ihutai Estuary and Coastal SMP acknowledges the Iwi Management 
Plan policies, and can contribute to policies which fall within the scope of a stormwater management 
plan.  There is more detail in section 9.6.2. 

1.10 Infrastructure Design Standard 

���#� ���
�)�!�-���.�/�-�0���/�0�-� ����� �.�$�"�)�����/���)�����-�����A�?�@�E���—�
�����˜���$�.���/�#� �����*�0�)���$�'�•�.����� �1� �'�*�+�(� �)�/�����*��� �����)�����$�.�������-� �1�$�.�$�*�)���*�!��
the Christchurch Metropolitan Code of Urban Subdivision 1987.  The IDS promotes environmental 
protection via a values based design philosophy and consideration of bio-diversity and ecological 
function (Section 5.2.3 �‚Four Purposes�ƒ). 

1.11 Goals and Objectives for Surface Water Management 

The Ihutai/Estuary and Coastal Stormwater Management Plan and the Surface Water Implementation 
Plan will together be consistent with the Integrated Water Strategy 2019 which identifies overall goals 
and objectives for surface water management.  Jointly these plans will support so far as is practicable 
the Mahaanui Iwi Management Plan objectives for the Ihutai/Avon-Heathcote Estuary catchment (see 
Jolly et al, 2013). 

���#� �����*�0�)���$�'�•�.���#�$�"�#-level goals in the Integrated Water Strategy are: 

Goal 1: The multiple uses of water are valued by all for the benefit of all; 
Goal 2: Water quality and ecosystems are protected and enhanced; 
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Goal 3: The effects of flooding, climate change and sea level rise are understood, and the community 
is assisted to adapt to them; and 
Goal 4: Water is managed in a sustainable and integrated way in line with the principles of 
kaitiakatanga. 

��� �����–�)���)�"�����*�����"�ý�$�������#�0�����-� �.�#�2���/� �-�����*�'�$���4���—���"�ý�$�������#�0�v���@�H�H�H�˜���'�$�.�/�.���.� �1� �-���'���2���/� �-���,�0���'�$�/�4�����)�����2���/� �-��

�,�0���)�/�$�/�4���+�*�'�$���$� �.���/�#���/�����+�+�'�4���/�#�-�*�0�"�#�*�0�/���/�#� �����"�ý�$�������#�0�������&�$�2�ý�u�����#� ��Iwi Management Plan lists 
objectives for Te Waihora catchment are directly relevant to the Ihutai/Estuary and Coastal SMP.  
These are: 

4) Discharges of wastewater and stormwater to waterways in the urban environment are 
eliminated, and a culturally appropriate alternative to the discharge of urban wastewater to 
the sea is developed. 

7) Urban development reflects Low Impact Design (LID) principles and a strong commitment to 
sustainability, creativity and innovation with regard to water, waste and energy issues.    

The CSNDC sets freshwater outcomes based on CLWRP targets.  The CSNDC Environmental 
Monitoring Programme (EMP) will assess the ecological and cultural health of waterways and coastal 
areas, and progress made under the SMP.  The EMP assesses a range of parameters, and progress can 
be measured against CLWRP guidelines for macroinvertebrate indices, macrophytes, periphyton, 
siltation and a range of water quality parameters.  

The SMP programme will contribute toward delivery on these objectives through improving water 
quality in the streams, rivers, estuary and coast.  Other plans and programmes must play a part in 
improving water quality, restoring riparian margins, and protecting and restoring springs and 
mahinga kai sites in order to deliver on Tangata Whenua and CLWRP objectives.  Stormwater quantity 
effects considered in this SMP include mitigation of additional runoff generated by urban 
intensification and the reduction in network level-of-service in the east of the catchment as sea levels 
rise over the SMP planning period.   

Other sources and reports that have informed the SMP include: 

�‡ ���/���/� ���*�!���/�#� �������&�$�2�ý�x�� 
�‡ Surface water and sediment quality monitoring; 
�‡ Contaminated sites database (ECan); 
�‡ Groundwater and springs study;  
�‡ Ecological survey;  
�‡ Review of flood management matters through the various chapters of the District Plan; 
�‡ Contaminant load model. 

The duration of this stormwater management plan is ten years.  It indicates a direction for surface 
water management under the CSNDC.  To make a difference to the existing fair to poor water quality 
in receiving waters, it will be necessary to not only mitigate any adverse effects from new urban 
growth, but also implement stormwater quality mitigation measures in existing developed areas.  

Flooding is being investigated, with the first step being completion of an improved stormwater model.  
The Council is separately planning for coastal hazards associated with sea level rise.  
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2 Principal Issues 

2.1 Water Quality and Ecological Health 

Water quality and ecological health have declined during 160 years of urban development.  Metals 
(e.g. copper and zinc) in stormwater deplete or kill many instream species and sediment smothers 
and deoxygenates stream beds.  

Failure to meet indicator values in the CLWRP for urban spring-fed plains rivers is common 
throughout Christchurch and is observed in the City Outfall Drain (which is the only continuously 
flowing waterway in this catchment).  Common contaminants of concern include sediment, zinc, 
copper and Escherichia coli (an indicator of faecal contamination).  Suspended sediment, zinc and 
copper levels can be high, especially during wet weather.   Elevated levels of the nutrients nitrogen 
and phosphorus, which are partially derived from sources other than stormwater, have caused 
excessive aquatic weed growth in the past and may still contribute to the amount of algae and weed 
in the estuary.  The contaminants of concern have an adverse effect on biota, result in excessive 
aquatic weed growth, or pose a risk to contact recreation depending on the particular contaminant.  

The issue for the SMP is to do what it can to reverse the decline in surface water quality and the health 
of the estuary despite continuing urban development. 

2.2 Flood Risk 

Low lying houses can be flooded in large rainfall events and some coastal streets experience tidal 
flooding.  Land subsidence during the 2010/11 earthquakes has increased the flooding vulnerability of 
many properties, some of them distant from a river or the coast.  

The Council has improved its knowledge about the impacts of the earthquakes on increasing 
vulnerability to flooding through the (post-earthquake) Land Drainage Recovery Programme, and is 
working to revise a stormwater network (flood and capacity) model.   

Sea defences (e.g. sea walls) can interrupt the free outflow of storm water and lead to near-coastal 
ponding. 

The Council has initiated a programme of coastal hazards adaption planning which will start with 
co�(�(�0�)�$�/�$� �.���$�)�����#���&���-���0�+�f���•���
�4�/�/� lton Harbour in 2022.  The intention is to progressively cover all 
parts of the Christchurch District that will be affected by increased inundation, erosion and 
groundwater levels increasing following sea level rise.    
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Section Two 
The Catchment 
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3 Catchment Description 

3.1 Geography 

The Ihutai/Estuary and Coastal catchment is 4,700 hectares in area comprising �Å coastal plains and �Ä 
hills.   The catchment comprises the coastal fringe from Te Riu O Te Aika Kawa/Brooklands Lagoon to 
Godley Head.  Plains sub-catchments include Parklands, parts of North and South New Brighton, 
Linwood east of the central city and Bromley.  Hill catchments Mount Pleasant and Redcliffs drain into 
Ihutai, and Clifton Hill, Sumner and Scarborough drain to the open ocean.  

The coastal plains formed within the last 6,000 years in response to seaward extension of the 
Canterbury Plains.  Sediments washed down the Waimakariri River built up the shore in a series of 
dune ridges and inter-dune swamps during a period of sea level recession.  The Brighton Spit formed 
within the last 1,000 years and depends on a supply of sand from the Waimakariri River for its 
continued existence (Brown & Weeber, 1992) (Figure 2). 

 

Figure 2: Changing coastline near Ihutai, last 9,000 years (Brown & Weeber, 1992) 

The Port Hills, which consist of basalt lava and agglomerate, form the northern rim of a volcanic crater 
centered in Lyttelton Harbour.  The hills rise from sea level to 500 m with the greater part of the 
summit rim over 400 m.  Northern slopes are dissected into steep-sided valleys whose streams are 
small and only flow intermittently.  Stream divides are narrow at high levels but below 300 m they 
broaden into smooth rolling spurs.  Valley heads are steep and rocky but at low levels the valley sides 
are short and broken by basalt bluffs.  Runoff from the hills carries sediment from under-runners, slips 
and surface erosion. 

3.2 Soils 

3.2.1 Soils of the Port Hills 

Wind-blown silt (loess) mantles all the hill slopes and is the principal material from which soils on 
rolling and hilly lands are derived. It lies deepest on the sides and tops of spurs and on rolling slopes 
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at high levels but it is thin and discontinuous where slopes increase from rolling to steep.  Steep-land 
soils are derived from mixtures of basaltic materials with loess.  Alluvial fans which occupy the floors 
of the valleys of the Port Hills consist of material derived from basalt and loess and can be 
distinguished from other types of alluvium by the brownish colour. 

Rural hill catchments can be slow to respond to rainfall until a large soil moisture store �Œ equivalent to 
about 25 - 30 mm of rain where soils are deep �Œ has been filled.   

3.2.2 Soils of the Coastal Plain 

Waikuku loamy sand, formed on dune sand accumulated within the last 1 �Œ 2,000 years, occurs up to 3 
km inland of the coastal dunes.  This shallow soil accumulated over time under coastal vegetation.  
Kairaki sand occurs on a narrow strip of dunes bordering the shore and extending inland to a 
maximum width of 1½ kilometres (Raeside, 1974).  These soils are free-draining except in lower lying 
areas (e.g. much of Parklands) where the water table is close to the surface and can impede drainage.   

Soils of Linwood and the central city parts of the catchment are a heavy Taitapu deep silt loam that is 
poorly draining.   

3.3 Drainage Network 

3.3.1 Streams and drainage channels 

Water features in coastal plains areas historically took the form of inter-dunal swamps or 
intermittently  wet areas.  With urban development these areas have been drained by pipes 
discharging to the shore.  Most hill catchments discharge via open waterways and most waterways in 
built -up areas have been lined (Figures 3 to 6). 

Waterways in the Ihutai/Estuary and Coastal catchment are typically ephemeral or intermittent.  
These include the more prominent waterways including Sumner Stream, Charlesworth Drain, Mt 
Pleasant Waterway and Rifle Range Stream, along with many other ephemeral waterways on the Port 
Hills.  Notable exceptions are the City Outfall Drain and Linwood Canal, which are fed by groundwater 
throughout the year.   

���#� ���¡�/�ý�&���-�*/���1�*�)�����)�����¡�+�ý�2���#�*/Heathcote Rivers are important contributors of water, nutrients, 
sediment and other contaminants to Ihutai/Estuary and the coast and are influenced by tidal flows 
and the movement of wildlife. 

3.3.2 Stormwater system 

At the top end of the public stormwater network are road side channels which receive discharges from 
private property and the carriageway.  The primary function of side channels is to maintain dry traffic 
lanes.  Side channels lead to street sumps (catchpits) which discharge into the pipe network.  The pipe 
network is optimised to convey flow without sedimentation.  Its level of service is the provision of 
road drainage to avoid traffic hazards in a five year average recurrence interval rainfall.  Occasional 
road and property flooding occurs due to sump blockage or system capacity.  Stormwater quality 
treatment is not provided by the network, except for a few small infiltration basins, and rain gardens 
along the McCormacks Bay Causeway.   
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Figure 3: Ihutai-Estuary & Coast catchment and drainage network - Brooklands 
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Figure 4: Ihutai-Estuary & Coast catchment and drainage network - Parklands 
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Figure 5: Ihutai-Estuary & Coast catchment and drainage network �Œ Central/Linwood/Bromley 
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Figure 6: Ihutai-Estuary & Coast catchment and drainage network �Œ Coastal Hills 




































































































































































































