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INTRODUCTION

1.

My full name is Helen Mary Beaumont. I have been requested by the Christchurch
City Council (CCC or Council) to give evidence in relation to the application for a
comprehensive stormwater network discharge consent.

2.

I hold the qualifications of Bachelor of Science (Hons) from Massey University.

3.

I am employed as Programme Manager for Water Supply Improvement at the
Council. This is a short term secondment from my substantive position as Head of
Strategic Policy. I have worked in the strategy and planning group of the Council
for the past 5 years.

4.

I began my career as a working scientist with the Department of Industrial Science
and Research (DSIR) with a focus on water chemistry and environmental impact
assessment. After 19 years’ with DSIR and the Institute of Environment Science
and Research (following the reorganisation of publicly funded science into Crown
Research Institutes) I moved to the office of the Parliamentary Commissioner for
the Environment. During my seven years as Assistant Commissioner I was
involved with environmental policy work on a wide variety of topics – such as the
intensification of agriculture, the barriers to increasing renewable energy
generation, and the institutional arrangements for water services. I served one
term as an Environment Commissioner on the Environment Court, from 2007 to
2012. During this time I undertook mediations, heard appeals and wrote, or
contributed to, decisions of the court on a wide range of cases.

5.

I have read and referred to the following documents when preparing my evidence:
5.1

Christchurch City Long Term Plan 2018-2028, including in particular the
Proposed Strategic Framework;

5.2

Christchurch City Council Surface Water Strategy 2009-2039;

5.3

Draft Christchurch City Council Integrated Water Strategy (IWS);

5.4

Christchurch

City Council

Waterways

and

Wetlands

Natural

Asset

Management Strategy 1999;

5.5

The Council’s application and proposed conditions;
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5.6
6.

The draft evidence of Mr McEntee, Mr Adamson.

I confirm that I have read and agreed to comply with the Code of Conduct for
expert

witnesses

contained

in

the

Environment

Court

Practice

Note

(dated December 2014). I confirm that the issues addressed in the statement of
evidence are within my area of expertise. I have not knowingly omitted to consider
facts or information that might alter or detract from the opinions expressed. The
Council, as my employer, has agreed to me giving expert evidence on its behalf
in accordance with my duties under the Code of Conduct.
SUMMARY OF EVIDENCE

7.

The purpose of this evidence is to outline the Council’s overall strategic approach
to surface water management.

8.

This evidence covers:
8.1

Council’s strategic framework – the vision for Christchurch, the community
outcomes sought for the city, and the strategic priorities of the elected
members;

8.2

The existing and proposed strategies for surface water and stormwater
management;

9.

8.3

Complementary strategy and policy documents;

8.4

Partnership and the Canterbury Water Management Strategy.

In summary, the Council has a comprehensive strategic framework that seeks good
outcomes across the four well-beings – social, economic, environmental and cultural.
The importance of the environment and protecting freshwater resources is specifically
provided for within the Council’s strategic framework and the associated strategy and
policy documents. Good stormwater management is an essential component in
improving the outcomes for surface water and complements other work undertaken
by the Council.
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THE STRATEGIC FRAMEWORK
10.

In this section I provide an overview of what the Council is trying to achieve and a
clear purpose for the day to day work of the organisation.

Council’s vision, the community outcomes and the Long Term Plan

11.

The Elected Members have developed a new vision for the city, which is set out in the
Mayor's Introduction of the Long Term Plan 2018-2028 adopted in June 2018:
‘Christchurch, a city of opportunity for all; a place that is open to new ideas, new people
and new ways of doing things – a place where anything is possible’. 1

12.

The Community Outcomes for Christchurch provide the framework to meet the current
and future needs of the community, set the direction for the Council’s work
programmes and deliver on the vision. Updated every three years and adopted by the
Council as part of the Long Term Plan, 2 the Community Outcomes describe what the
Council aims to achieve through its key strategy and planning documents, and activity
plans. All capital and operating expenditure is directed towards delivering on these
outcomes.

13.

The Long Term Plan outlines the level of service to be provided and the associated
funding for delivering on the Stormwater Management Plans, through both
infrastructure and other measures. The Long Term Plan goes through a formal
consultation process and the community has a say in determining priorities for
spending.

14.

The Community Outcomes take a whole of community view acknowledging that
Council cannot do everything itself and must empower communities as well as
partner with other agencies in order to deliver.

15.

There are 17 Community Outcomes organised under four strategic themes:
‘strong communities’, a ‘liveable city’, a ‘healthy environment’ and a ‘prosperous
economy’. Within the healthy environment theme the four community outcomes

1

https://www.ccc.govt.nz/assets/Documents/The-Council/Plans-Strategies-Policies-Bylaws/Plans/Long-TermPlan/2018-2028/Vols/LTP-201828-Vol1-01Mayorsintroduction-PartnershipManaWhenua-Auditorsreport.pdf

2

https://www.ccc.govt.nz/assets/Documents/The-Council/Plans-Strategies-Policies-Bylaws/Plans/Long-TermPlan/2018-2028/Vols/LTP-201828-Vol1-06Communityoutcomes.pdf
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are: healthy waterways, high quality drinking water, unique landscape and
indigenous biodiversity, sustainable use of resources.
16.

The ‘healthy waterways’ outcome underpins the Council’s approach to this
consent application. The expanded version of this outcome reads: ‘We value our
waterways. Surface water quality is essential to supporting ecosystems,
recreation, cultural values and the health of residents. Minimum flows in stream
and rivers are necessary to protect the health of waterways and safeguard drinking
water supplies’.

17.

Through the Long Term Plan the Council has identified six strategic priorities for
the current term. These are specific areas where the Councillors would like to see
an increase in focus and involve cross cutting initiatives that touch on a range of
the services delivered by Council. The strategic priorities are:

18.



Safe and sustainable water supply and improved waterways



Enabling active citizenship and connected communities



Climate change leadership



Informed and proactive approaches to natural hazard risks



Vibrant, prosperous and sustainable 21st century city



Increasing active, public and shared transport opportunities.

The action plan for the ‘safe and sustainable waterways’ priority includes the
following initiatives relating to stormwater management:


Work closely with river care groups to raise community awareness
and involvement with improving waterway health



Advocate to central government for national regulations to reduce
copper in vehicle brake pads



Work with architects, developers and builders to incorporate
innovative solutions for source control and on site treatment.

19.

In order to deliver on the Community Outcomes, the Council has adopted a
number of strategies (Appendix A: Strategy Maps). The ‘healthy environment’
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strategies, and in particular the Surface Water Strategy 2009-2039, provide the
broader context for the Council’s approach to stormwater management.
Surface Water Strategy 2009-2039 (Strategy)

20.

While the Surface Water Strategy3 pre-dates the earthquakes the vision, goals and
objectives of that Strategy continue to guide Council work programmes. The
springs, streams, rivers and lakes of the district are one of the defining features of
the City, shaping the landscape and our heritage. They are important to Ngāi Tahu
and highly valued by residents. The overarching vision for these waterways is that:
‘The surface water resources of Christchurch and Banks Peninsula support the
social, cultural, economic and environmental health of residents, and are
managed wisely for future generations’.

21.

The Strategy notes that parts of urban Christchurch have been built on low lying
land that was originally part of a swamp and dune system along the coast. The
Christchurch Drainage Board was formed in 1875 to maintain and modify natural
watercourses and to build sewers and drains. This facilitated settlement in
swampy areas and addressed public health concerns. Over the next 120 years an
extensive stormwater and drainage network was built and natural watercourses
were modified.

22.

The Drainage Board responsibilities were passed over to the newly formed
Christchurch Council in 1989, as part of the local government reforms of the
1980s. Council’s philosophy towards surface water moved away from a single
focus on drainage to seeing waterways as an important part of the urban
environment.

23.

Improving surface water quality in the face of urban growth and intensification is a
key challenge. The strategy recognises that stormwater is the chief driver of water
quality in urban catchments. The Strategy outlines the Council’s commitment to
minimising the sources of pollutants and managing stormwater run-off.

3

https://ccc.govt.nz/the-council/plans-strategies-policies-and-bylaws/strategies/surface-water-strategy-2009
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24.

The Strategy commits the Council to nine goals based on a multi-value approach
to surface water management:
1.

Improving the water quality of our surface water resources.

2.

Reducing the adverse effects of flooding.

3.

Improving the ecosystem health of surface water resources.

4.

Protecting and restoring Ngāi Tahu values associated with surface water
resources.

5.

Supporting a range of recreation activities on and around waterways.

6.

Protecting heritage values associated with surface water.

7.

Protecting and enhancing the landscape values of surface water.

8.

Supporting community involvement in surface water management.

9.

Manage stormwater in an efficient manner that supports Goals 1 – 8.

Draft Integrated Water Strategy

25.

The Council provides water supply, wastewater, stormwater and floodplain
management services and infrastructure across the district, accounting for
approximately 25% of the total Council spend. The new strategy is being
developed to help the Council to manage this infrastructure and the water
resources of the city in an integrated way over the next 100 years and beyond.

26.

The sequence of major earthquakes in 2010 and 2011 has had a direct impact on
three waters infrastructure, the drainage patterns and the flood risk across the city.
The Land Drainage Recovery Programme was set up to return the city to preearthquake levels of flood risk and also seeks opportunities to improve the values
of our waterways through sensitive design of remediation works. However the
need to repair essential infrastructure across the city has constrained the funding
available to pursue all of these opportunities.

27.

Council staff have engaged with stakeholders and the community to draft the
Integrated Water Strategy (draft IWS) that will supersede the Council’s Surface
Water, Water Supply and Waste Water strategies. The draft IWS will be
considered by Council later in 2018 and will then go out for community consultation
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and submissions before being adopted as formal strategy of Council (Appendix
B Executive Summary draft IWS).
28.

The proposed vision of the draft IWS, ‘Te wai ora o Tane – Water for Life; Valuing
water and water services for people and the environment’, recognises the
importance of water to the life of the community of Ōtautahi / Christchurch and the
significant cultural values associated with water.

29.

The draft IWS addresses eleven key strategic issues including the poor state of
some waterways, stormwater discharges and effects on surface water, flooding,
responding to climate change and sea level rise, and the efficiency and resilience
of infrastructure.

30.

The draft IWS contains four goals, 13 objectives and 42 preferred options to
achieve the Vision. The four goals are as follows:
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
Goal 3: The effects of flooding, climate change and sea level rise are
understood, and the community is assisted to adapt to them
Goal 4: Water is managed in a sustainable and integrated way in line with
the principle of kaitiakitanga.

31.

In my view these four goals align with the Community Outcomes as well as the
’strategic priorities’ set out above and confirmed in the LTP.

32.

I now address the general approach to contributing to these goals as they relate
to stormwater management.

Community education and involvement – contributing to goals 1 and 2

33.

Council continues to provide funding and/or technical expertise to community
groups associated with rivers and streams across the city, namely: Styx Living
Laboratory, Opawaho / Heathcote River Network, Cashmere Stream Care Group,
Avon Otakaro Network, and Avon Heathcote Estuary Ihutai Trust. The aim is to
enable river care groups to initiate and be involved in surface water management
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projects and for them to help raise wider community understanding of waterway
issues and what people can do to reduce contaminants getting into stormwater.
34.

The Council’s parks unit continues to hold public planting days, such as on the
Port Hills, to stop erosion and sediment loss into the Heathcote River. In the 201828 LTP, short term funding has been made available for the parks unit to work with
schools, raising awareness of waterway protection.

35.

Council and Environment Canterbury are currently working with Avon Otakaro
Network on developing a Stormwater Superhero mobile education resource facility
that will be ready for use in early 2019, to be used by trained members of the
public, for community and school events.

Stormwater management plans – contributing to goals 2 and 4

36.

The draft IWS endorses the Stormwater Management Plans as the key to
improving water quality and enhancing waterways. It emphasizes sediment control
measures, source control and water sensitive design, wetlands and waterways
enhancement and naturalisation, and retrofitting water quality mitigation in existing
urban areas, where possible.

37.

Managing stormwater collectively, in order to maximise efficiency and cost
effectiveness, is preferred wherever this is practicable. Where this is not feasible
(areas of urban intensification and redevelopment of industrial and commercial
land) Council will encourage on-site stormwater management using water
sensitive design.

38.

The draft IWS calls for an integrated approach to asset management (across three
waters, transport and vertical infrastructure) to contribute to place-making and
ecosystem service benefits. More detail on how this is to be achieved is found in
the Councils Waterways and Wetlands Natural Asset Management Strategy and
in the Infrastructure Design Standards.

Six Values of Waterways and Wetlands
39.

As part of Council’s Waterways and Wetland Natural Asset Management Strategy,
adopted in 1999, the Council established the following six values: drainage, ecology,
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culture, heritage, recreation and landscape, which need to be considered and
incorporated into waterway management. This means that when stormwater treatment
infrastructure is designed and constructed, such as wetlands, naturalised water
courses and basins, they should contribute towards enhancing the overall six values
of the waterway.
40.

Examples of how the six values approach has been implemented across the
Christchurch urban waterways can be seen in the river catchment vision and values
documents,4 completed in 2016 and 2017, for the Avon, Styx, Halswell and Heathcote
river catchments (Appendices C, D, E and F: River Catchment – Vision and
Values). These summarise the status of the catchment, identify the key issues and
highlight projects (from the last 20 years of waterways enhancement work) that have
achieved good outcomes across the six values and can be used as exemplars for the
future.

Infrastructure Design Standards

41.

The Infrastructure Design Standard (IDS), sets the standards for public
infrastructure in the disciplines of roads, three waters, parks and open space. It
is updated regularly to ensure best practice and to align with the Councils Strategic
Priorities, such as healthy waterways. The next version, to be released in October
2018, requires the implementation of the New Zealand Fish Passage Guidelines 5.

42.

Council is a member of the New Zealand Fish Passage Advisory Group that
created the New Zealand Fish Passage Guidelines that were released in April
2018. Council has adopted these guidelines and is working with Department of
Conservation, Environment Canterbury and others to create a programme to
educate practitioners in the use of the guidelines.

43.

The Council’s Environment Leadership Group, made up of parties such as Council
staff and external contractors, discussed the implementation of the fish passage
guidelines at its 14 August 2018 meeting. This group meets monthly to improve

4

https://ccc.govt.nz/environment/water/waterways/river-catchment-vision-and-values

5

https://www.niwa.co.nz/static/web/freshwater-and-estuaries/NZ-FishPassageGuidelines-upto4m-NIWA-DOCNZFPAG.pdf
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management of infrastructure works in river systems, estuaries and other sensitive
habitat.
44.

The programme of work for the June 2019 IDS update, as reported to Council 23
August 20186, includes a number of initiatives that will benefit waterways and
improve the quality of stormwater:
44.1 Coal Tar management – this was a by-product of the old gas-works industry
and was used as a sealant on most roads in Christchurch through to 1985.
The guidelines advise how to keep the coal tar from entering waterways
during road rehabilitation and set out that the preferred approach will be to
remove any coal tar and dispose to landfill.
44.2 Red List compliance – the Red List7, put together by the International Living
Future Institute, focuses on materials used in the construction that can
adversely affect the environment and human health. It lists the chemical
compounds, metals and minerals that can pollute the environment, bioaccumulate up the food chain and/or harm construction workers. Council
will take a precautionary approach and advise designers to avoid Red List
materials. In line with best practice, the designer will confirm if their design
includes any of these materials, to enable council to determine whether it
would prefer to alter the design.
44.3 Carbon Management – infrastructure and its use contributes a significant
proportion of the Council’s carbon emissions. In line with our Strategic
Priorities and Council’s goal to be carbon neutral goal by 2030, it becomes
critical for Council to minimise, measure and manage the contribution of
each new asset or renewal. Signalling a reduction in carbon will drive more
blue-green infrastructure in the city– such as ‘daylighted’ streams, with
open channels and associated riparian planting, rather than piped
waterways – which will in turn improve the health of our rivers and streams.
44.4 Resilience - the designer will confirm that their design meets the Council’s
requirements associated with improving the city’s resilience in line with the

6

Detail contained in the report to Infrastructure, Transport and Environment Committee of Council, 8 August 2018

7

https://living-future.org/declare/declare-about/red-list/
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Resilient Greater Christchurch plan8. The designer will be encouraged to
inform us how their asset design improves the bigger picture of social,
economic and environmental resilience.

Partnership and the Canterbury Water Management Strategy

45.

The Council works in partnership with Environment Canterbury to improve
outcomes for freshwater across the district. Through the Canterbury Mayoral
Forum, and associated committees, elected members and staff take a cooperative
approach to addressing issues for the region. The elected members of the Council
and Environment Canterbury meet four times each year to informally discuss
emerging issues and every second meeting (the Water Forum) has a specific
focus on water – across all aspects of resource management and the three waters
services provided by the two councils. The chairs of the papatipu runanga also
attend the meetings of the Water Forum.

46.

The Water Issues Management group (WIM) was set up as a joint staff working
group to address stormwater issues and has broadened it terms of reference to
include wider water related issues (Appendix G WIM terms of reference). It
initially included senior management from Environment Canterbury and the
Council and, with the broader terms of reference, now also includes staff from Te
Runanga o Ngai Tahu. WIM regularly reviews its priorities, oversees a joint work
programme between the Council and Environment Canterbury, and responds to
emerging issues.

47.

A collaborative task force – the Stormwater Action Team (SWAT) – reports to WIM
on actions to address the most significant sources of contaminants entering
Christchurch’s waterways from commercial and industrial sites, construction sites
and areas of major earthworks, and pollution incidents.

48.

The November 2018 meeting of WIM will consider a request from Mahaanui
Kurataiao Limited (MKT), the resource and environmental management advisory
company established by the six runanga, to also become a member of WIM. The

8

http://greaterchristchurch.org.nz/projects/resilient-greater-christchurch
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Council contributes funding to MKT to enable the employment of a water quality
specialist and will be recommending that this person becomes a member of WIM.
49.

The Christchurch-West Melton Zone Committee (Zone Committee) is a joint
committee set up under the Canterbury Water Management Strategy (Canterbury
Strategy). It includes representatives from the Council, Environment Canterbury,
paptipu runanga and local people from a range of interests. The Zone Committee
is set up to give effect to the Canterbury Strategy through the implementation of
agreed solutions for water management, as set out in the Zone Implementation
Plan (ZIP).

50.

The ZIP can include both statutory plan changes (in the form of rules and limits
recommended to Environment Canterbury for inclusion within a sub-regional
chapter in the Land and Water Regional Plan) and non-statutory work
programmes including the funding priorities for the Immediate Steps Biodiversity
Funds. This Zone Committee has not yet drafted any catchment specific plan
changes.

51.

There are a number of community focused initiatives in the Zone Committee’s ZIP.
The Council is assisting Canterbury Regional Council (Environment Canterbury)
on delivery, in particular through the Riccarton Stream and Addington Brook
Catchment Management Plans.

Conclusions

52.

The Council’s strategic framework and associated policy and strategy documents
focussing on the importance of the environment and protecting freshwater
resources clearly demonstrate its ongoing commitment to good outcomes for our
waterways. This commitment is implemented in partnership with other agencies
and the wider community through the work programmes of the Zone Committees,
the Mayoral Forum, the Water Forum, the WIM group, the SWAT team and the
Environmental Leadership Group. The involvement of both elected members and
staff (at all levels) of both the Council and Environment Canterbury ensures
alignment of these work programmes and a consensus on priorities for action.
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53.

In my view the demonstrated commitment of Council to good outcomes for the
waterways through its strategic framework and its track record of working in
partnership with others support the grant of this consent for a 25 year term.

Helen Beaumont
15 October 2018
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Appendix A Christchurch City Council Strategy Maps

Current Strategy Map - 2018
Strong Communities

Community
Outcomes

Strong sense of community
Active participation in civic life
Safe and healthy communities
Celebration of our identities through arts, culture,
heritage, and sport
Valuing the voices of children and young people

Christchurch Economic
Development Strategy
2017

Multicultural Strategy
2017

Transport Strategic Plan
2012

Climate Smart Strategy
2010

Christchurch Visitor
Strategy 2016

Strengthening
Communities Strategy
2007

Social Housing Strategy
2007

Sustainable Energy
Strategy 2008

Infrastructure Strategy
(included in LTP)

Safer City Strategy 2016 2021

Christchurch District Plan

Waste Management and
Minimisation Plan 2013

Finance Strategy
(included in LTP)

Physical Recreation and
Sport Strategy 2002

Central City Revitalisation
Strategy (under
development)

Water Supply Strategy
(drinking water) 2009

Major Events Strategy
2017

Skateboarding, Inline
Skating and Freestyle
BMX Cycling Strategy
2004

Future Development
Strategy (Linked to UDS
work - FWP 2018/19 tbc)

Wastewater Strategy
2013

Surface Water Strategy
2009

Waterways and Wetlands
Natural Asset
Management 1999

Port Hills Recreation
Strategy 2004

Sister Cities 2000
Strategy

Antarctic Strategy
2018

Key Greater Christchurch Strategies

Biodiversity Strategy
2008

Greater Christchurch Urban Development Strategy

Strategy under
development

Great place for people, business and investment
An inclusive, equitable economy with broad
based prosperity for all
A productive, adaptive and resilient economic
base
Modern and robust city infrastructure and
community facilities

Resilient Greater Christchurch Plan

Targeted Strategies
Required under
statute

Healthy waterways
High quality drinking water
Unique landscapes and indigenous biodiversity are
valued
Sustainable use of resources

Prosperous Economy

Public Open Space
Strategy 2010 - 2014

Heritage Strategy

Strategy

Vibrant and thriving central city, suburban and rural
centres
A well connected and accessible city
Sufficient supply of, and access to, a range of
housing
21st century garden city we are proud to live in

Healthy Environment

Arts Policy and Strategy
2001

Events Policy Framework
2017

Key

Liveable City

Proposed Strategy Map
Strong Communities

Community
Outcomes

Strong sense of community
Active participation in civic life
Safe and healthy communities
Celebration of our identities through arts, culture,
heritage, and sport
Valuing the voices of children and young people

Liveable City
Vibrant and thriving central city, suburban and rural
centres
A well connected and accessible city
Sufficient supply of, and access to, a range of
housing
21st century garden city we are proud to live in

Healthy Environment
Healthy waterways
High quality drinking water
Unique landscapes and indigenous biodiversity are
valued
Sustainable use of resources

Prosperous Economy
Great place for people, business and investment
An inclusive, equitable economy with broad
based prosperity for all
A productive, adaptive and resilient economic
base
Modern and robust city infrastructure and
community facilities

Christchurch Economic
Development Strategy
2017

Multicultural Strategy
2017

Social Housing Strategy
(FWP 2018/19 Dates TBC)

Climate Smart Strategy
Mitigation
(FWP 2019/20)

Christchurch Visitor
Strategy 2016

Strengthening
Communities Strategy
(FWP 2018/20)

Christchurch District Plan
(fully operative 2017)

Climate Smart Strategy
Adaptation
(FWP 2019/20)

Infrastructure Strategy
(included in 2018-28 LTP)

Central City Revitalisation
Strategy
(FWP 2017/18)

Waste Management and
Minimisation Plan
(FWP – req. end of 2019)

Finance Strategy
(included in 2018-28 LTP)

Cathedral Square &
Surrounds
(Regenerate Christchurch
FWP 2017/18)

Integrated Water
Strategy
(FWP 2017/18)

Safer City Strategy

Physical Recreation and
Sport Strategy
(FWP 2018/19)

Events Policy Framework
2017

Future Development
Strategy (FWP 2018/19)

Asset Management
Strategy 2018

Major Events Strategy
2017

Antarctic Strategy
2018

Heritage Strategy
(FWP 2018/19)

Key
Key strategy

Required under
statute

Recent document –
no planned changes
FWP = Forward Work
Programme (year)

Key Greater Christchurch Strategies

Natural Places Public
Spaces Strategy
(FWP 2018/19/20 dates
TBC)

Greater Christchurch Urban Development Strategy

Transport Strategic Plan
2012 (FWP
Implementation 2017/18)

Resilient Greater Christchurch Plan

Targeted Strategies

City-wide Arts Strategy
(FWP 2018/19)

Appendix B Draft Integrated Water Strategy – executive summary

Christchurch City Council

Te Wai Ora o Tāne /
Draft Integrated Water Strategy
Ōtautahi / Christchurch and Te Pātaka o Rākaihautū / Banks Peninsula

Whakarāpopototanga Whakarae / Executive Summary
Water supply, wastewater, stormwater, surface water, groundwater, sea level rise and coastal inundation
form a fundamental part of the life of the community. Christchurch City Council (the Council) has a
responsibility to ensure that its water services, infrastructure and water resources are managed in a
manner that supports the environmental, social, cultural and economic wellbeing of current and future
generations.
The Council’s Vision to guide that management is:

Te wai ora o Tāne - Water for Life
Valuing Water and Water Services for People and the Environment
The Vision recognises the importance of water to the life of the community of Ōtautahi / Christchurch,
while also recognising the significant cultural values associated with water. Achieving the vision will mean
that Christchurch’s water resources are managed in sustainable, adaptive and integrated way to provide
people, communities and future generations with access to safe and sufficient water resources, maintain
the integrity of freshwater ecosystems and manage hazards from flooding and sea level rise.
While the Council has existing strategies for Water Supply, Surface Water (which includes stormwater)
and Wastewater, an opportunity exists to better integrate the Council’s activities and management. This
opportunity has been further highlighted by the Canterbury earthquakes of 2010 and 2011 and the
subsequent recovery activities that have been necessary. Furthermore, the National Policy Statement on
Freshwater 2014 and the Canterbury Water Management Strategy both seek greater integration,
including requirements to work more closely with manawhenua.
An Integrated Water Strategy will both recognise and support the ongoing recovery activities following
the earthquakes, and set a path for the Council for the future management of its water resources and
water services and associated infrastructure.
The purpose of the draft integrated water strategy (the Draft Strategy) is to establish a strategic direction
for the Council's sustainable long-term management of water resources and related infrastructure. It
focuses on water supply, wastewater and surface water including stormwater and flood management.
Principles that have guided the development of the Draft Strategy are: integration, longevity, touchstone,
place-making, flood management, international best practice, efficiency and kaitiakitanga.
This Draft Strategy addresses eleven key strategic issues, relating to managing wastewater discharges,
ensuring long term water supply, responding to stormwater management, flooding, and potential sea
level rise issues, improving water quality and waterway health, and ensuring that the community values
its many different types of water resources.
The eleven key strategic issues identified are:
1. Different perceptions of the ‘value’ of the waters
2. Poor state of some waterways
3. Vulnerability of Christchurch’s groundwater source to contamination
4. Wastewater overflows and effects on surface water
5. Treated wastewater discharges into Akaroa Harbour
6. Stormwater discharges and effects on surface water
7. Flooding and flood management
8. Responding/adapting to the anticipated effects of sea level rise
9. Long term availability of water for water supply
10. Long term sustainable wastewater treatment and disposal
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11. Infrastructure efficiency and resilience
The Draft Strategy contains four goals, 13 objectives and 42 preferred options to achieve the Vision. The
goals align with the draft 2018-28 Community Outcomes1, as well as the ’strategic priorities’ identified by
the Council in its draft Strategic Framework2.
In summary, the goals and general approach to achieving each of the goals of the Draft Strategy is as
follows.
Goal 1: The multiple uses of water are valued by all for the benefit of all
·

Increasing awareness – through advocacy and outreach programmes, demonstration projects that
highlight the values of water, and considering the water services charging structure and the way
information is conveyed to the community.

·

Enhancing natural and cultural values (including ecology, amenity, recreation, heritage and landscape)
– through initiatives such as demonstration projects, protection of existing waterway and wetland
systems, encouraging and facilitating wetlands, waterways enhancement and naturalisation,
addressing stream depletion and facilitating the adoption of water sensitive design.

Goal 2: Water quality and ecosystems are protected and enhanced
·

Improving water quality and enhancing the natural, cultural and ecological values of waterways –
through continuing the existing Stormwater Management Plan approach to management of
stormwater quality, increasing focus on sediment control measures, implementing source control and
water sensitive design, wetlands and waterways enhancement and naturalisation, and where possible
retrofitting water quality mitigation for existing developed areas.

·

Reducing the effects of wastewater overflows – by network upgrades, targeting efforts to address
overflows and reducing inflow and infiltration.

·

Understanding groundwater sources and their vulnerability to contamination – through targeted
investigations, further implementation of source protection, and restrictions on excavation below
groundwater level.

Goal 3: The effects of flooding, climate change and sea level rise are understood, and the community is
assisted to adapt to them
·

Understanding the extent, effect and risk of flooding, and managing effects and adapting to flooding
risks – by continuing the existing programme of investigations and physical works in the interim, while
developing, communicating to the community and then implementing a risk based approach to
managing the effects of flooding using options appropriate to specific situations.

·

Understanding risks due to sea level rise and consequences resulting from climate change, and
developing an adaptive response – through continued assessment of physical changes in the coastline,
and the development and implementation of an adaptive sea level rise strategy.

Goal 4: Water is managed in a sustainable and integrated way in line with the principle of kaitiakitanga
·

Managing assets across all disciplines in an integrated manner to maximise attributes like placemaking, collaborative benefits, eco-system service harmonies which may not be realised when assets
are developed in isolation for a single discipline.

·

Managing stormwater collectively wherever practicable in order to maximise efficiency, cost
effectiveness and ease of maintenance. Encouraging on-site stormwater management using water
sensitive design where collective stormwater management is not feasible (such as areas where urban
intensification and redevelopment of industrial and business land is prevalent).

1

Christchurch City Council (2018). Community Outcomes (February 2018) https://ccc.govt.nz/assets/Documents/The-Council/PlansStrategies-Policies-Bylaws/Plans/Long-Term-Plan/draft2018/Community-Outcomes.pdf
2

Christchurch City Council (2017). Proposed Strategic Framework (August 2017) https://ccc.govt.nz/assets/Documents/TheCouncil/Plans-Strategies-Policies-Bylaws/Plans/Long-Term-Plan/draft2018/Proposed-Strategic-Framework.pdf
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·

Managing wastewater systems to meet community needs – including through reviewing and revising
trade waste and biosolids management and developing long term solutions for Christchurch’s future
growth and for the disposal of treated wastewater from the Akaroa Harbour communities.

·

Managing water sources to meet reasonable demands – by improving understanding of water sources
and water use, implementing demand management projects and securing access to water supplies.

·

Infrastructure efficiency and resilience – by utilising a risk based approach, proactive monitoring and
the implementation of intelligent technology.

To guide actions to meet the goals and vision of the draft strategy thirteen objectives have been identified
as follows.
Objective
1

Awareness & engagement

Objective
2

Efficient & resilient infrastructure

Objective
3

Enhancement of ecological, cultural and natural values

Objective
4

Water quality improvement

Objective
5

Wastewater overflows management

Objective
6

Flood risk

Objective
7

Flood management and adaptation

Objective
8

Sea level rise risk

Objective
9

Sea level rise adaptation

Objective
10

Sustainable wastewater systems

Objective
11

Groundwater protection

Objective
12

Improvement in understanding of aquifer system

Objective
13

Sustainable water supply

Increase awareness and engage with the community and mana whenua regarding the multiple uses and
values of water.

Ensure efficient use of three waters infrastructure and ensure the resilience of entire networks
(including natural waterbodies) over the long term through timely asset renewal and/or better
alternative solutions.

Enhance the ecological, cultural and natural values (including amenity, recreation, customary use,
heritage and landscape) of the waterways within the Christchurch urban area and settlements.

Improve the water quality of surface water resources to protect ecosystem health and provide for
contact recreation, food gathering, mahinga kai and cultural values.

Reduce and work towards eliminating the effects of wastewater overflows.

Understand the likely extent and effects of flooding, and the risk posed by flooding.

Manage and adapt to the effects of flooding using natural systems, planning tools, community
adaptation and infrastructure solutions.

Understand the effects of sea level rise on the natural hazard risks to water services, associated
infrastructure and urban form.

Develop an adaptive response to the effects of sea level rise.

Manage the effects of the wastewater systems to meet community needs for environmental, social,
cultural and economic sustainability over the long term.

Advance source protection of groundwater recharge areas and surface water supply sources for all
drinking water supplies.

Understand the vulnerability, transit times and extent of confining layers of the Christchurch aquifers as
well as the link to surface water quantity and quality.

Manage the water sources for drinking water supplies to meet the forecast reasonable demands over
the long term and ensure efficiency of water use.
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A suite of options to realise the objectives and goals are put forward and are listed below.
Option

Objective(s) to be addressed

1-1 and 3-1 Advocacy and Outreach

1. Awareness & engagement
3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement

1-2: and 3-2 Demonstration Projects – waterway
naturalisation

1. Awareness & engagement
3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement

1-3 Facilitate Water Sensitive Design

1. Awareness & engagement

1-4 Improve public understanding of the cost of water
services

1. Awareness & engagement

1-5 and 3-7 Waterways and wetlands enhancement and
naturalisation

1. Awareness & engagement
3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement

2-1 Proactive risk-based asset renewals

2. Efficient & resilient infrastructure

2-2 Proactive monitoring of condition

2. Efficient & resilient infrastructure

2-3 Intelligent technology

2. Efficient & resilient infrastructure

2-4 Continuing to manage for 6 core values for
stormwater and flood management

2. Efficient & resilient infrastructure

3-3 Continue and enhance the implementation of the
current approach to stormwater management

3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement

3-4 Increased sediment control

3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement

3-5 Waterway vegetation management

3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement

3-6 and 5-1 Wastewater and stormwater network
upgrades and real time control technology

3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement
5. Wastewater overflows management

3-8 Appropriate policy and plan provisions for water
sensitive design

3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement

3-9 Development of stormwater discharge standards

3 & 4. Enhancement of ecological, cultural & natural
values and water quality improvement

5-2 Effects based network consent

5. Wastewater overflows management

5-3 Reducing inflow and infiltration to the public
network

5. Wastewater overflows management

5-4 Repair/renewal of private sewer laterals

5. Wastewater overflows management

6-1 Continue the current approach for flooding and flood
management

6 & 7. Flood risk and flood management & adaptation

6-2 Continue to develop a risk based approach to flood
management

6 & 7. Flood risk and flood management & adaptation

6-3 Communicate a risk based approach to the
community and foster community support

6 & 7. Flood risk and flood management & adaptation

6-4 Implement options tailored to address flood
management in specific circumstances

6 & 7. Flood risk and flood management & adaptation

8-1 Continued assessment and adoption of national
guidelines

8 & 9. Sea level rise risk and sea level rise adaptation

8-2 Adaptive transitional plan for responding/adapting
to sea level rise

8 & 9. Sea level rise risk and sea level rise adaptation

8-3 Implement toolbox of options to address sea level
rise appropriate to specific circumstances

8 & 9. Sea level rise risk and sea level rise adaptation
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Option

Objective(s) to be addressed

10-1 Trade waste management

10. Sustainable wastewater systems

10-2 Biosolids management with multiple paths for
beneficial reuse

10. Sustainable wastewater systems

10-3 Develop a long term wastewater treatment and
collection solution to accommodate Christchurch’s
future growth

10. Sustainable wastewater systems

10-4 Reduce the generation of wastewater at source

10. Sustainable wastewater systems

10-5 Agree with community on a long term solution for
the treated wastewater discharges into Akaroa Harbour

10. Sustainable wastewater systems

11-1 and 13-4 Support research and monitoring
programmes to better understand groundwater
vulnerability to contamination and Improve the
understanding of groundwater sources

11 & 12. Groundwater protection and improvement in
understanding of aquifer system
13 Sustainable water supply

11-2 Source protection

11 & 12. Groundwater protection and improvement in
understanding of aquifer system

13-1 Improve understanding of water use and develop a
water demand management programme

13 Sustainable water supply

13-2 Implement pressure management zones

13 Sustainable water supply

13-3 Implement ‘smart’ water network operation

13 Sustainable water supply

13-5 Secure access to the Christchurch groundwater
supplies

13 Sustainable water supply

13-6 Enable reuse and harvesting

13 Sustainable water supply

13-7 Enhance management of below-ground well heads

13 Sustainable water supply
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Terms of Reference for the joint Water Issues Management (WIM) working group
1.
Background
Under the Resource Management Act 1991 (RMA) and the Local Government Act
2002 (LGA), Environment Canterbury and Christchurch City Council both have
responsibilities associated with managing the effects of water takes and discharges
to water within Christchurch boundaries.
The “Planning and Consents Protocol for Surface Water Management” (The Protocol)
was developed in response to the catchment-based approach to surface water
management set out in the Proposed Natural Resources Regional Plan, Chapter 4 –
Water Quality. The Protocol was adopted by both Councils in 2006. The Protocol
provides clear direction for a joint approach and a closer working relationship
between the two Councils. It is a flexible document that does not provide specific
solutions, but a general process for working together.
The Original Protocol was revised in 2008 and again in 2010, at which time it became
the Stormwater Management Protocol (ECAN report U10/12 and CCC TRIM
11/427345). One of the matters covered in this agreement is the establishment of
the Joint Stormwater Management Issues Working Party.
5.2

On-going Communication
Environment Canterbury and Christchurch City Council agree that:
a. Ongoing communication is to occur between the two organisations so that the
two way principle of “no surprises” is achieved.
b. Environment Canterbury and Christchurch City Council will establish a ‘Joint
Stormwater Management Issues Working Party’ consisting of senior management5
(including practitioners as required) from both organisations to meet a minimum of
twice yearly for the purpose of identifying, discussing and resolving stormwater
management issues of strategic importance to both organisations.
c. The Joint Stormwater Management Issues Working Party will establish forums to:
i.
Consider what constitutes “Best practicable Option”;
ii.
Develop and promote non regulatory mechanisms which will improve
stormwater management; and
iii.
Develop detailed plans to respond to likely stormwater management
scenarios which require a high level of cooperation between Environment
Canterbury and Christchurch City Council
5

the equivalent to “General Manager” within Christchurch City Council and “Director” within the
Environment Canterbury

2.
Purpose
The group was established to meet the outcome of “on-going communication” on
stormwater management issues between the two Councils. Following a Water
Forum between the governors of the two Councils in 2016, the terms of reference
have been expanded to include broader water quality issues within the district. One

TRIM 17/300100
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of the Working Party’s primary roles will be to monitor the environmental outcomes
of Christchurch stormwater management initiatives, in particular those associated
with Stormwater Management Plans (SMPs).
The group provides a forum for senior managers to:
§ be informed of issues relating to Christchurch groundwater and surface
water management
§ develop a partnership approach for managing stormwater and wastewater
discharges
§ discuss and, where possible, resolve conflict or lack of clarity in roles or
practice
§ ensure that the two way principle of “no surprises” is achieved.
The WIM is not intended to be the only liaison between the two organisations.
Various technical groups, comprising senior managers and practitioners, will meet as
required to address issues at a more detailed level.
3.
Membership
The WIM will consist of senior management, senior staff, and practitioners as
required. The issues discussed will often be of a technical nature with the Working
Party’s role being to:
§ resolve stormwater management issues at the level of principles and overall
approach
§ to ensure that decisions are communicated to and, where appropriate,
implemented by relevant parties.
The membership of the Working Party from June 2013 is as follows:
Environment Canterbury:
Don Chittock (Programme Manager - Water)
Brett Aldridge (Senior Manager – Service Delivery)
Tania Harris (Consents Manager)
Paul Hulse (Zone Manager)
Christchurch City Council:
Helen Beaumont (Head of Strategic Policy)
John Mackie (Head of 3 Waters & Waste)
John Moore (Manager Planning and Delivery WWW)
Keith Davison (Manager Land Drainage)
Kevin McDonnell (Team Leader Asset Planning)
Dale McEntee (Resource Consent Compliance Coordinator)
A quorum of four including two representatives from each Council.
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4.
Chairperson
The chair is to be rotated annually between the two organisations, with the date of
transfer to coincide with the end of the calendar year.
5.
Meeting Frequency
The Working Party will meet at least thrice yearly, and more frequently as required
when issues arise.
6.
Programme
Topics to be covered over the next 18 months of meetings include:
§ Global Consent for stormwater discharges
§ SMP consent timelines – potential to fast track given recovery imperatives
§ Links to Zone Committee work programme
§ Sea land rise – climate change
§ Retrofitting stormwater system upgrades and dealing with historic effects
§ Long term strategic environmental monitoring of waterways
§ LWRP policy issues:
o Discharges into network
o Meeting water quality standards
7.
Responsibility and Reporting
Members of the Working Party are responsible to their respective managers (at
General Manager and Director level) and Chief Executive Officers (CEOs). Minutes
are to be recorded at each meeting and circulated to working party members and
CEOs. SWAT and WIM to exchange minutes of meeting.
8.
Authority
The Working Party, as an entity, does not hold any decision-making powers beyond
those held on an individual basis by its members. Its influence lies in the ability to
make recommendations to the CEOs and Councils.
9.
Staff Support and Resources
The organisation of meetings, pre-circulation of agendas, recording and circulation of
minutes, and general secretarial support is to be provided by the organisation
currently responsible for chairing the meetings. The meeting location and the
resources required to hold the meeting are also to be provided by the organisation
currently responsible for chairing the meetings.
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10.
Communication with CEOs and Councils
Communication with CEOs will occur through distribution of minutes from meetings
and via Working Party staff.
Communication with Councils will occur via the Chair or a spokesperson for the
respective Councils.
11.
Review Date
The effectiveness of the Working Party and its Terms of reference are to be reviewed
on a three-yearly basis.
Following the first review in June 2013 the terms of reference have been
revised. Recovery is a major focus following the series of earthquakes and
impacts on infrastructure and natural waterways. The membership of the
working party has been revised.
The second review was held in October 2016. Membership of the working
party was revised, the scope was expanded to include wastewater discharges
and groundwater issues. The programme topics were updated.
The review, to be held in October 2019, will cover the need for the
continuation of the working group, the scope of its action and its
composition.
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Executive Summary / Whakarāpopototanga
The Ōtākaro / Avon River Catchment covers an area of approximately 89
square kilometres, extending for 26 kilometres from its spring-fed source in
Avonhead to the mouth at Te Ihutai / The Estuary of the Avon-Heathcote
Rivers. The catchment has traditionally been a significant source of mahinga
kai, and an iconic focus of natural, cultural and heritage values since earliest
settlement over 600 years ago. Ongoing development and extensive
settlement within the catchment over the last two centuries, combined
with the more recent earthquakes of 2010/2011 has seen a degradation of
catchment values including, reduced water quality due to pollution and
siltation, reduced hydraulic capacity, loss of terrestrial vegetative cover and
decreased in-stream habitat for fish and invertebrates.

This document communicates how this vision is being realised and planned for
the Ōtākaro / Avon River Catchment.

For over 20 years, the Christchurch City Council (Council) has focussed on a
multi-value and multi-party approach to the management of its waterways. By
identifying six core values – ecology, drainage, culture, heritage, landscape
and recreation – as the drivers for improved surface water management,
the Council has begun to translate legislative requirements and community
aspirations into tangible reflections of a more sustainable approach to asset
management.

Part Two of this document summarises a number of key technical documents
that have been used to inform the development of stormwater management
approaches, they detail the necessary infrastructure required for improving
water quality and quantity discharges into the river.

Part One of the document, Realising the vision, outlines:
•

Current state of the six values within the Ōtākaro / Avon River Catchment in
line with the Councils’ six values approach to waterway asset management.

•

Surface water management - vision and approaches. Identifying eleven
approaches, with exemplars, to demonstrate how future protection,
enhancement and management of our waterways and surface water can
achieve high level outcomes across all six values

Vision:
The surface water resources of Christchurch support the social,
cultural, economic and environmental well-being of residents,
and are managed wisely for future generations.
Toitū te marae a Tangaroa, Toitū te marae a Tāne, Toitū te iwi.
4
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Introduction / Kupu Whakataki
Purpose of this document

Sub-Catchments

•

To identify and summarise the current status of, and key issues within,
the Ōtākaro / Avon River Catchment relative to the Council’s six
values of waterway asset management: ecology, drainage, culture,
heritage, landscape and recreation.

•

To communicate and facilitate community discussions on how the
surface water management approaches, or options available, might
be implemented to enhance the six values and realise the vision for
the Ōtākaro / Avon River Catchment.

Within the Ōtākaro / Avon River Catchment, thirty five sub-catchments have
been identified within four geographic areas - headwater area, west area,
city area, east area, plus a standalone airport zone. Each geographic area
has been identified as having similarities with respect to land use, soil type,
infiltration potential and groundwater depth.

•

To highlight, from over
20 years of waterway enhancement
experience, city-wide projects that have achieved high level
outcomes across all six values and can be used as exemplars for
future work in the Ōtākaro / Avon River Catchment.

The Catchment
The Ōtākaro / Avon River extends for approximately 26 kilometres from
its spring-fed source in Avonhead to its mouth at Te Ihutai / the Estuary of
the Avon and Heathcote Rivers in Ferrymead and covers approximately
89 square kilometres.
The Ōtākaro / Avon River originates from several spring-fed streams in the
upper catchment, including the, Wairārapa, Waimairi and Ōrakipaoa),
that combine at Mona Vale to create the main stem of the Ōtākaro /
Avon River. The main downstream tributaries (St Albans Creek, Dudley
Creek, Shirley Stream and Waikākāriki / Horseshoe Lake) contribute to
the Ōtākaro / Avon River in the lower reaches below Fitzgerald Avenue.
In addition to spring-fed tributaries there are 74 kilometres of stormwater
drains that contribute to both the quality and quantity of water the
tributaries and river receives

8

Background Investigations & Technical Reports
This document is based on a range of reports, investigations and strategy
documents that have been adopted by Council over the last 20 years
including:
•

Waterways and Wetlands Natural Asset Management Strategy (1999);

•

Christchurch City Council Surface Water Strategy 2009-2039;

•

Waterways and Wetlands Drainage Guide (2003);

•

Infrastructure Design Standards (Part 5);

•

Christchurch City Council Public Open Space Strategy 2010-2040;

•

Christchurch City Council Biodiversity Strategy 2008-2035;

•

State of the Takiwā - Te Ahuatanga o Te Ihutai, Cultural Health Assessment of the
Avon-Heathcote Estuary and its Catchment (2007, 2012);

•

Avon/Ōtākaro SMP Blueprint for Surface Water Management (2014);

•

Christchurch West Melton Zone Implementation Programme (ZIP) for the
Canterbury Water Management Strategy (March 2013);

•

Ōtautahi/Christchurch City Landscape Study (Draft, March 2015);

•

Mahaanui Iwi Management Plan (2013).

Given that Council undertakes waterway environmental monitoring
reporting on an annual basis, future reports should be read in order to
understand the changing environmental state of the river.
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Central City, Ōtākaro / Avon River

Waikākāriki / Horseshoe Lake

Ōruapaeroa / Travis Wetland

Te Ihutai / Avon-Heathcote Estuary
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1.0 CURRENT STATE OF THE SIX VALUES
Te Āhuatanga o Te Wai

Ecology
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Drainage

Culture

Heritage

Landscape

Recreation
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1.1 Ecology
The inter-relationships between organisms and their environment.

•

Existing conditions & values

•
•

•

•

•
•

Generally low riparian and instream habitat values across the
catchment with highest values in the north-west headwaters, midsection of the Ōtākaro / Avon, the Okeover and Waimairi Streams, and
the lowest values generally in the tributaries, such as Addington Brook
and St Albans Stream.
Generally low aquatic species diversity, with pollution-tolerant species
dominating; despite this, a number of species of conservation interest
are present within the Ōtākaro / Avon River Catchment, including
Īnanga / Whitebait, Tuna / Longfin Eel, Koukoupara / Bluegill Bully and
Kākahi / Freshwater Mussel.
Poor water quality, due to high levels of Escherichia coli, nitrogen,
phosphorus, sediment, copper and zinc.
The catchment is typical of those affected by the human impacts of
urban areas.

Issues
•
•
•
•
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Contaminants from stormwater, dewatering and other discharges,
and waterfowl and dog faeces.
Waste water overflows during storm events.
Siltation from earthquakes and construction activities, and bank and
channel erosion/slumping from earthquakes.
A lack of dense native riparian vegetation, which buffers the waterways
from urban development, and improves ecological habitat for aquatic
species; including tall species that provide shading to the stream
channel.

Loss of the original native vegetation cover, reducing seed, fruit and
nectar for native birdlife.
Building, filling and excavating within the riparian margins of waterways.
On-going loss of mature native and exotic tree stock due to earthquake
generated changes to soils, water levels and drainage.

Desired outcomes
•
•
•
•
•
•
•
•
•
•

Improved in-stream and riparian habitat.
Improved habitat connectivity.
Improved water quality through treatment prior to entering the river
and tributary system.
Improved stream side habitat values.
Increased habitat diversity.
Improved native plant and animal diversity.
Reduced dissolved or suspended contaminants e.g. sediment, heavy
metals and hydrocarbons.
Maintained or enhanced fast-flowing riffle habitats.
Contaminated sediment removed.
Increased use of evergreen tree species along river margins to reduce
leaf litter and increase shade.

ŌTĀKARO / AVON RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
September 2016

Ōruapaeroa / Travis Wetland
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Dudley Creek

St Albans Creek, Slater Street / Hills Road

Old Lake Outlet, Waikākāriki / Horseshoe Lake

St Albans Creek, Dudley Street / Stapletons Road

Shirley Stream, Shirley Road

Riccarton Stream, Hagley Park South
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1.2 Drainage
The inter-relationships between groundwater and surface water,

to pre-settlement. Major remnant wetland areas at Riccarton Bush, Travis
Wetland, Horseshoe lake, Travis Swamp and the ANZAC Drive corridor, and
the estuary/salt marsh areas of the lower Avon and Avon-Heathcote Estuary.

natural flow regimes and management of storm events.

Existing conditions and values
Geology of the Ōtākaro / Avon River Catchment is composed of complex
permeable alluvial gravel fans overlain with less permeable beach, estuarine/
lagoonal dune and coastal swamp deposits of gravel, sand, silt, clay, shell
and peat.
•

Soils to the West of Ilam are generally well drained silt and sandy loams
underlain by free draining gravels, and east of Ilam, less permeable, higher
water table influenced silt loams and silty sands interspersed with swamps,
peaty areas and sand deposits.

Issues
•
•
•
•
•

•

The groundwater system in the Ōtākaro / Avon Catchment is primarily
recharged by seepage losses from the Waimakariri River and rainfall
infiltration.

•

The surface waterways are spring-fed with the upper tributaries particularly
containing significant spring discharge points. The location and discharge
rates of the springs vary throughout the year in response to groundwater
level fluctuations.

•

•

The geography of the catchment can be divided into three subcatchments: the upper reaches refer to the tributaries above Mona Vale
and are essentially residential in character, the middle reaches extend
downstream from Mona Vale to Kerrs Reach and are a combination
of central city business and retail, and residential. The lower reaches,
essentially residential in character, extend from Kerrs Reach to Te Ihutai /
Estuary of the Ōtākaro / Avon and Ōpawaho / Heathcote Rivers. This area
is tidally influenced (upstream from Kerrs Reach to the Fitzgerald Avenue
Bridge) and saline from the estuary to Avondale Road.

•

Wetlands have been significantly reduced in number and size compared

•
•
•
•
•
•
•
•
•
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•

Water quality is generally good in the reaches north-west of the CBD, fair to
poor from CBD to the east.
Flood risk has been increased within the catchment due to combination of
earthquakes and climate change/sea level rise.
Wastewater overflows are occurring more frequently due to infrastructure
damaged by the earthquakes.
Sediment accumulations.
Residential Red Zone (RRZ) stormwater opportunities unrealised until a long
term plan for the zone is agreed.
Earthquake damage has caused significant long term detrimental effects
on the hydraulic capacity of both tributaries and Ōtākaro / Avon River due
to bed heave, settlement, liquefaction and lateral spreading.
Extensive urbanisation, discharges from vehicles and commercial/industrial
areas and draining of swamps resulting in degraded water quality.

Desired outcomes
Flood risk reduced or, at least, returned to pre-earthquake levels.
Improved water quality.
Reduced sedimentation in tributaries and rivers.
Minimised waste-water overflows.
Minimised direct flow of stormwater into tributaries and rivers.
Slow release of stormwater into receiving catchment.
Protection and enhancement of springs and wetlands.
Minimised threats to ground water and surface waterways from development.
Construction of underground structures or services which minimise disruption
of spring discharge features.
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Riccarton Stream, Hagley Park South
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Weed removal, Ōtākaro / Avon River

No.1 Drain, Waikākāriki / Horseshoe Lake

March 2014 Flooding, Ōtākaro / Avon River

St Albans Creek, Stapletons Road

March 2014 High flows, Ōtākaro / Avon River

Stormwater outlet, Cambridge Terrace Ōtākaro / Avon River
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1.3 Culture
The communities perception of a resource and its values, indicated
by community involvement in the management, celebration of past

cultural health of the river, water quality and native bird habitat

events and planning for the future.

embankment native plantings; and

through supplementing existing exotic plantings with riparian and
•

Existing conditions & values
•

The Ōtākaro is a highly significant river to manawhenua, being a key site
of settlement and mahinga kai for over 600 years. It was an important

the city through native planting, areas of mahinga kai and provision
of enriched habitat for native birds.
•

Te Whakatau Kaupapa (1990) includes policies that are aimed at reducing
contamination of waterways and improving health to support mahinga
kai. The policies specifically support the use of wetlands to store and treat
excess water as well as investment in technology to improve discharges
and water use efficiency.

•

The Mahaanui Iwi Management Plan contains a number of polices in
relation to the Ōtākaro that advocate for the protection of waipuna
(springs), improved stormwater and wastewater management and
infrastructure, and designing the urban environment in a way that respects
the wāhi taonga status of the Ōtākaro.

•

Cultural health assessments undertaken in 2007 and 2012 identified the
catchment of the Te Ihutai / Estuary of the Ōtākaro / Avon and Ōpawaho
/ Heathcote Rivers “to be in a state of poor to very poor cultural health”
and made a number of recommendations to improve the cultural health
of the Ōtākaro, particularly around stormwater management, and spring,
wetland and riparian protection and enhancement.

part of the interconnected network of trails through the former wetlands
of Christchurch and linking to the key settlement of Kaiapoi in the north.
•

Numerous specific sites of significance were found along its margin and
include: Hereora (at the head of the Avon, near the airport); Wairārapa
(along the northern tributary); Ōhikahuruhuru (near a previous swamp
in upper Fendalton); Pūtarikamotu (Riccarton Bush); Waipapa (Little
Hagley Park); Ōtautahi; Puari Pā (Victoria/Market Square); Te Warokuri
(within an old gully in Papanui); Motu-iti (near Bryndwr); Ō-Rakipāoa
(along Southern tributary); Waikākāriki (Horseshoe Lake); Ōruapaeroa
(Travis Wetland) and Te Ihutai (Estuary).

•

The cultural significance of the Ōtākaro has been recognised within
the dual place name provisions of the Ngai Tahu Claims Settlement Act
1998 as well as within numerous planning documents.

•

In particular the Christchurch Central Recovery Plan includes the
following objectives for the river:
•

Ngā Wai Whakatipu: recognition of the historical significance of

Issues
•

Varying degrees of attention to the protection, restoration and
enhancement of the natural asset, and recognition of natural and cultural
values.

•

Lack of consistent progress on identification and revitalisation of mahinga
kai and natural spring sites throughout the catchment.

the river as a resource, and a link between past, present and future
generations;
•
16

Whakaorangi Wai Ōtautahi – supporting and enhancing the

Tūtohu Tangata Whenua – acknowledging the place of Ngāi Tahu in
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•

Continuing direct stormwater and drainage inputs into the
Ōtākaro / Avon River and tributaries without pre-treatment
through swales or wetlands.

•

The need to recognise the importance of Ngāi Tahu values
and tikanga within all future catchment management and
development initiatives.

Desired outcomes
•

Provide opportunities for Ngāi Tahu Papatipu Rūnanga
to exercise rangatiratanga and kaitiakitanga of the
natural environment and its resources through meaningful
involvement in planning and decision making.

•

Recognition of the wāhi taonga status of the Ōtākaro /
Avon River to Ngāi Tūāhuriri/Ngāi Tahu.

•

Recognise and protect sites of cultural significance
including, where appropriate, the marking of these through
restoration, interpretation and/or events.

•

Identification, protection and enhancement of mahinga
kai and natural spring and wetland sites and the improved
ability to harvest mahinga kai for cultural purposes.

•

Recognition of the Ngāi Tahu natural resource management
framework - ‘Ki Uta Ki Tai-From the mountains to the sea’ that highlights the connections between all resources and
that they must be managed in a sustainable way for the
generations to come.

•

Protect and accentuate the stories of the land, its natural
drainage and vegetation patterns, cultural features and
landmarks. Work with private landowners while recognising
private property rights and the need to use a range of
protection methods to achieve desired outcomes as a winwin situation.
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Te Ihutai / Avon-Heathcote Estuary

Pou at Cambridge Green / Ōtāutahi

Ōruapaeroa / Travis Wetland

Victoria Street Bridge, Ōtākaro / Avon River

Waikākāriki / Horseshoe Lake
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1.4 Heritage
Includes built and natural sites, features and activities of historical,
social, cultural, spiritual, architectural, aesthetic, technological,
craftsmanship, archaeological, scientific and contextual value.

Existing conditions & values
•

•

Significant natural landscape and ecological remnants include:
Pūtarikamotu / Riccarton Bush; Waikākāriki / Horseshoe Lake;
Ōruapaeroa / Travis Wetland; Cockayne Reserve; Te Ihutai / the Estuary
of the Ōtākaro / Avon River and Ōpāwaho / Heathcote Rivers; and
natural spring sites throughout the catchment.

•

Key Māori heritage sites, features and settings associated with the
Ōtākaro include Puāri pā and urupā, Tautahi pā and urupā as well as
Pūtarikamotu, Waikākāriki, Ōruapaeroa and Te Kai a Te Karoro.

•

•
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The Ōtākaro / Avon River and tributaries were one of the key connectors
for both Māori and early European, as it provided strategically
important linkages throughout the city area, a focus for food and
resource gathering (mahinga kai), with both temporary and permanent
settlement sites.

The European aesthetic, strongly influenced by the Christchurch
Beautifying Association, has resulted in grassy banks, with a mix of
exotic and native trees and plantings. The informal simplicity of the river
has to a large extent stayed the same for over 100 years and plays a
large part in the identity and visual character of the built city, making it
distinct from other NZ cities.
Significant European heritage sites, features and settings include:
Mona Vale; Ilam Homestead; Riccarton House; Hagley Park; Antigua
Boatsheds; Bridge of Remembrance; Rhododendron and Mill Islands;
the Provincial and Municipal Chambers; Victorian and Edwardian
bridges; Victoria Square; Edmonds Band Rotunda Area/Clock tower
and settings; Poplar Ave, Barker Planting; The Bricks; Barbadoes Street
Cemetery; pump stations on Oxford Terrace and River Road.

Issues
•

Some features and places of heritage value may not be identified
and documented, or may not be appropriate for heritage listing in
the District Plan.

•

The lack of recognition of, and provision for, multiple values along the
river in terms of interpretation and development.

•

The need to balance natural and heritage values when in conflict
with each other.

•

Maintaining the pre-quake heritage values and visual character of
the river as a familiar reference point/landmark/cultural anchor, and
key component of the city’s identity.

•

Management issues associated with the lack of funding for the
maintenance, conservation, preservation and/or protection of
significant heritage sites and/or features.

•

Lack of understanding of heritage values leading to changes and
possible loss of heritage sites and fabric.

•

Barriers and disincentives to enable use, adaptive re-use and
continued use of built heritage.

•

The retention of the continuity of the character and treatment of the
river as a key link through the central city, and its relationship to the
city grid.

•

The alteration or disappearance of the traditional network of Ngāi
Tūāhuriri/Ngāi Tahu settlement and mahinga kai sites associated with
landscape features such as wetlands and river channels.

Desired outcomes
•

Improved understanding, protection and/or enhancement of
heritage values, built and natural heritage sites and settings, in line
with best practice heritage conservation.
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•

Improved identification, documentation
and readily accessible interpretation of
heritage values

•

The use of built heritage
encouraged and adaptive
enabled.

•

Improved representation of heritage
patterns and elements as part of local
distinctiveness, with referencing to the
range of layers that have influenced our
city, the character and treatment of the
river as a key link through the central city
and its relationship to the city grid.

•

Recognition,
protection
and/or
enhancement of the traditional network
of Ngāi Tūāhuriri/Ngāi Tahu settlement and
mahinga kai sites.
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is further
re-use is

Pou at Victoria Square, Ōtākaro / Avon River

Bridge of Remembrance, Ōtākaro / Avon River

Antigua Boatshed, Ōtākaro / Avon River

Horse watering ramp, Ōtākaro / Avon River
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1.5 Landscape
The special character of sites and places, their aesthetic qualities
and their meaning to the community.

Existing conditions & values
•
•

•

•
•

•

The Ōtākaro / Avon River and its tributaries contribute significantly to
the urban city’s natural, cultural history and overall identity.
The highly engineered drains, tributaries and long lengths of the
Ōtākaro / Avon River with their vertical retaining walls in timber or
stone (particularly within the inner city) have reduced the river’s
natural landscape values.
Modifications to the natural catchment through the construction of
roads, bridges, buildings, and changes to the natural land cover in the
form of highly maintained lawns and plantings of exotic trees, have
further reduced the river’s natural landscape values but increased
some associative values such as heritage and culture.
Increased urbanisation and intensification has modified and reduced
diversity of natural features and values throughout the catchment.
Post-earthquakes, natural and cultural ‘survivor’ landscapes and
settings have become more significant in value. They include:
Mona Vale, Pūtarikamotu / Riccarton Bush, Hagley Park, Municipal
and Provincial Chambers, Waikākāriki / Horseshoe Lake, Cockayne
Reserve, Ōruapaeroa / Travis Wetland, Te Ihutai / Estuary, and many
springs in the upper tributaries.
Changes to the Council waterway asset management strategy over
the last 20 years has seen improved accessibility by the community,
which has resulted in better understanding and appreciation of
waterways, wetlands, and natural landscape processes.

•
•
•

•

Changes in land use and land cover impacting negatively on
landscape values and features.
Vegetation loss through urbanisation and earthquake damage.
Important natural and cultural landscape values lost through
earthquake damage and red zoning of large tracts of residential
land.
An inconsistent approach to visibility and legibility of natural springs,
waterways and natural processes throughout the catchment,
causing varying degrees of understanding of the cause and effect
of processes within the landscape.

Desired outcomes
•
•
•
•
•

Protection and enhancement of existing important landscape
features and settings.
Minimised negative impacts from urbanisation and intensification.
Increased visibility and awareness of natural processes.
Sensitive modification of natural landscapes to protect/enhance
values.
Slow release of stormwater into the receiving catchment

Issues
•
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Urbanisation and intensification causing increased runoff
contaminants that have detrimental impacts on water quality.

of
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Firefighters Reserve, Ōtākaro / Avon River

Poplar Ave, Ōtākaro / Avon River
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Riccarton Bush, Ōtākaro / Avon River

Ōruapaeroa / Travis Wetland
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1.6 Recreation
Includes sport (formal, organised, competitive activities) and
recreation (informal, unstructured leisure activities) on and beside
the river and the structures that support these activities. Recreation
opportunities are a combination of a setting and an activity that
result in an experience. The setting in particular is dependent
on the other five values, and correspondingly can generate an
appreciation of those values.

Issues
•
•
•

Existing conditions and values
Existing recreational facilities include tracks and paths, lighting, seats and
picnic tables, artwork, plaques, buildings, vehicle and footbridges, jetties,
boat ramps, boardwalks, signage, toilets, green assets (trees, gardens,
grass), playground, car parks, and sports club facilities, e.g. rowing,
kayaking, waka ama.
•
•

•

•
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There is almost continuous pedestrian access along both sides of the
Ōtākaro / Avon River from Fendalton Road to the Estuary at Bridge St.
Upstream of Fendalton Road, public access is sporadic as the river
winds its way through private property. Public access along the
tributaries is also limited and fragmented.
The Ōtākaro / Avon River provides a green link from the central city to
the estuary. Several other parks adjacent to or linked to the Ōtākaro /
Avon River, e.g. Beverley Park, Avon Park, Bickerton Reserve, City Mall,
Barbadoes Cemetery, Avebury Park, Abberley Park, Halberg Reserve,
Horseshoe Lake Reserve, Brooker Reserve, Donnell Sports Parks, Travis
Wetland, Anzac Drive Reserve, QEII Park, Bexley Park and Hagley Park
add diversity and value to the River experience.
The river provides the ideal setting for three of the most popular
recreation activities nationally: walking, cycling and jogging.

•
•

The impact of recreational requirements, particularly those with higher
impacts can conflict with the other five values.
Attempting to achieve all six values throughout the Ōtākaro / Avon
River can result in unsatisfactory compromises for recreational activities.
The future of the large tracts of former residential land that have
been red-zoned is still unknown, but could potentially attract large
number of recreational users. Numerous and conflicting ideas have
been proposed for redevelopment, from native forests to major sport
facilities such as a rowing lake. Maintenance and sustainability of such
large area of land may be challenging.
Recreation needs and preferences are changing and there is demand
for increased quantity and quality of recreational facilities.
Diversity within the river network is required to meet the widest range
of preferences.

Desired outcomes
•

The greater the variety of settings, the greater the opportunities to The
greater the variety of settings, the greater the opportunities to achieve
different recreation experiences and outcomes, thereby meeting the
widest range of recreation preferences.

•

Different recreation zones along the river as a framework for a
establishing a network of outcome (or value) focussed management
areas.

•

Group compatible sport and recreation activities. Separate conflicting
interests into different zones.

•

Recreation planning coordinated with planning for other values.
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Fly fishing for trout, Ōtākaro / Avon River

Kayaking, Ōtākaro / Avon River

Rowing, Kerrs Reach, Ōtākaro / Avon River

Punt landing, Ōtākaro / Avon River

Interpretation shelter, Waikākāriki / Horseshoe Lake

Cyclist, Ōtākaro / Avon River

Waka, Ōtākaro / Avon River

Shared walkway, Waikākāriki / Horseshoe Lake

Shared walkway, Hagley Park, Ōtākaro / Avon River
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2.0 SURFACE WATER MANAGEMENT APPROACHES
Ngā Mātāpono

Partnerships - Protection & Purchase - Suburban centres - Schools
Street Renewals - Linkages, Networks & Corridors - Residential Red Zone
Subdivisions - Wetlands - Waterway Restoration - Suburban Greenspace
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Vision:
The surface water resources of Christchurch support
the social, cultural, economic and environmental wellbeing of residents, and are managed wisely for future
generations.
Toitū te marae a Tangaroa, Toitū te marae a Tāne, Toitū
te iwi

2.1 Introduction
The Ōtākaro / Avon River, including its wider catchment and tributaries,
has been of significant importance to Tangata Whenua ‘for over 600
years prior to European settlement’. The catchment was a major source
of mahinga kai (customary food or resources from plant material to fish,
shellfish and birds) as well as a place of settlement and occupation.
Since European settlement, the ongoing development of the city’s urban
environment has seen the catchment under-go a significant degree
of degradation through altering natural drainage patterns, pollution,
siltation and the removal of native vegetation cover. These issues since
the 2010/2011 earthquakes have been exacerbated to varying degrees
throughout the catchment. Ōtākaro / Avon River is an iconic symbol
of our city and retains high ecological, drainage, cultural, heritage,
landscape and recreation values throughout the catchment. The vision
statement is both a call and a reminder that the decision making for
the protection, enhancement and management of the catchment of
the Ōtākaro / Avon River is not for the benefit of the current generation
alone, but must reflect a longer term multi-value and multi-generational
approach.

land drainage only. The Council has subsequently developed a strong and
successful history of waterway protection, remediation and enhancement,
and in working with others to achieve this.
In response to new legislative responsibilities and expectations of the
Resource Management Act 1991, the newly amalgamated Christchurch
City Council prepared a new City Plan which set in place provisions for the
sustainable management of the City’s natural and physical resources.
By identifying six core values – ecology, drainage, culture, heritage,
landscape and recreation– as the key drivers for surface water management,
the Council has been able to translate legislative requirements and a broad
philosophy of sustainability into both, a natural asset management strategy,
and tangible values, outcomes, and assets, reflective of the broader
community’s desire for a more qualitative approach to management
outcomes.
Over the last 20 years the Council has developed a range of approaches
to promote the six values of waterways and stormwater management
including: improving drainage capacity; enhancing landscape character;
improving the quality and relevance of recreational opportunities;
enhancing the diversity of ecological values; and improving cultural and
heritage values.
The following approaches provide a show-case of successful city-wide
project exemplars implemented by the Council, their strategic partners,
developers and key interest and community groups. These approaches
provide an insight into the range of solutions available to help Council to
work towards improving surface water quality, surface water flows, aquatic
ecosystems and waterways for contact recreation, water sports and
cultural values, in order to realise the long term vision for the Ōtākaro / Avon
River Catchment that maximises the six values attributes within it.

In the early 1990’s, the Council was the first amongst local authorities in
New Zealand to adopt a multi-value approach to the management of
the city’s land drainage system; at the time a revolutionary replacement
of the previous Christchurch Drainage Board’s single-value focus on
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Jellie Park, Ilam

Dudley Creek
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Mona Vale, Ōtākaro / Avon River

Paeroa Reserve, Riccarton

27

2.2 Partnerships
Partnerships provide opportunities for the Council to work with
Government departments and agencies, statutory parties, private
developers, and communities of interest to implement cohesive
and integrated approaches that are reflective of the six values
approach to sustainable land-use and surface water management.
Key partnerships include:

Christchurch-West Melton Zone Committee
•

•

Papatipu Rūnanga and Te Rūnanga o Ngāi Tahu
•

•

•

•

Council is working with Ngā Papatipu Rūnanga and Mahaanui
Kurataiao Ltd to develop a partnership aimed at improved involvement
and collaboration over the management of waterways and water
infrastructure, including stormwater, across the district.
Te Rūnanga Ngāi Tahu and Papatipu Rūnanga are also key partners with
Council and Regenerate Christchurch Ltd in the rebuild of Christchurch
post the 2010/2011 earthquakes, and for the Ōtākaro, ensuring core
principles and objectives of Ngāi Tūāhuriri for the city and river are
realised.
Key objectives for manawhenua associated with urban development
and stormwater management include: elimination of the direct
discharge of wastewater and stormwater into waterways; commitment
to low impact design principles; sustainability, creativity and innovation;
improving water quality in rivers and streams; restoring riparian margins;
and protecting and restoring springs, wetlands and mahinga kai.
Current subdivisions developed by Ngāi Tahu offer examples of
collaboration with local authorities to achieve best practise outcomes
for stormwater include: Te Whāriki (Lincoln); Prestons (Burwood); and
Wigram Skies

Environment Canterbury (ECan)
•
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Joint Council/ECan Planning and Consents Protocol for Surface Water
Management (2009) - Legislative support and promotion of managing
surface water in a more integrated and effective way that also promotes
a six values approach to waterway protection and enhancement and
a catchment-wide approach to improving surface water quality.

•
•

A Canterbury Water Management Strategy committee comprising
representatives of the community, Ngā Rūnanga, ECan, Council and
Selwyn District Council.
Tasked with making non-statutory recommendation associated with water
management and issues such as: groundwater quality and flow; improving
surface water quality and flow; enhancing degraded ecosystems,
indigenous biodiversity; enhancing and managing waterways for recreation
and amenity; efficient use of water, and managing demand.
Foster educational approaches to drive behaviour change/proactive
pollution prevention/community buy-in.
Working with community stream care groups.

NZ Transport Agency (NZTA)
•

•

Via key policy and guideline documents NZTA engages with the Council
on the consideration and incorporation of catchment and stormwater
management best practise on any roading project within the city limits.
Recently completed projects of best practise stormwater management
include ANZAC Drive (a co-operative approach between Council / NZTA
/ ECan and a private developer), and future opportunities include the
Christchurch Northern Arterial road.

Ministry of Education
•

•

By working with the Ministry of Education, opportunities within new schools
(e.g.: the co-location and redevelopment of Shirley Boys High School and
Avonside Girls High School), or redeveloped existing schools, (eg: Aranui
Community Campus), will exist to promote and implement the six values
approach to surface water treatment.
Opportunities will also exist within vacant school sites, eg: Shirley BHS and
Avonside GHS, to use part or all of these sites to implement neighbourhood
focussed six values surface water management plans.
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Wetland planting along ANZAC Drive, Avondale

BEFORE - CERA, Watermark, Ōtākaro / Avon River

BEFORE motorway upgrade

AFTER - CERA, Watermark, Ōtākaro / Avon River

AFTER - Cycleway, swale and native embankment planting along
motorway

Subdivision partnership - Spring-fed watercourse

Subdivision partnership - Wetland and swale planting

ŌTĀKARO / AVON RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
September 2016
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2.3 Protection + Purchase + Aquisition
Council has initiated a number of statutory protective
mechanisms that protect land from intensification/
urbanisation and provide opportunities for application of a
six values approach to future stormwater management and
enhancement.
The City Plan, for example, prescribes a range of waterway setback
requirements, ranging from five metres to thirty metres, based on the
five waterway classifications. For example, Bings Drain, an ‘Open
Utility Waterway’ requires a five metre set back, while the Ōtākaro /
Avon River, a ‘Downstream River’, requires a thirty metre setback.
Setbacks are designed to provide a buffer between development and
the waterway where open space or riparian planting can provide a
public amenity with opportunity for maintaining and enhancing water
quality through filtering non-point discharges, and for the protection
of aquatic habitat.
In addition to protective mechanisms, since 1995 Council has
purchased land as part of a long term strategy to meet its stormwater
management obligations. Land purchase secures Council
opportunities to implement six values aligned to enhancement and
management programs as funding becomes available and project or
community demand requires. Council land purchases that have since
been developed as exemplars of six values design, implementation
and management include:
•
•
•
•
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Swale setback along Grants Road, Papanui, St Albans Creek

Residential setback from stream with
native boundary planting and public
open space

Grants Road, Papanui, St Albans Creek;
Madras Street, St Albans Creek;
Old Lake outlet, Waikākāriki / Horseshoe Lake;
Snellings Drain.
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BEFORE - Madras Street, St Albans Creek

BEFORE - Old Lake outlet, Waikākāriki / Horseshoe Lake

AFTER- Madras Street, St Albans Creek

AFTER- Old Lake outlet, Waikākāriki / Horseshoe Lake
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2.4 Suburban Centres
New suburban centres, and/or the redevelopment of existing
centres, provide a multitude of opportunities to improve all
six values at a local sub-catchment level through the use of
sustainable and enhanced surface water treatment devices
such as:
•
•
•
•
•
•

Stormwater tree pits;
Swales;
Rain gardens;
Permeable pavement;
Storm filters;
Green roofs.

Project examples include:
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•

Hills Road Shopping Centre and surrounding neighbourhood, Dudley
Creek: a project that incorporated commercial, residential and
community centre/education land; Council purchase of private
property; the removal of box drains, boundary fences and large
areas of hard surface adjacent to the creek; major recontouring of
the banks to increase waterway capacity; improved accessibility
to the waters edge, improved connectivity along the creek; and
significant native planting.

•

Under the Suburban Centres Programme, master plans have been
prepared for Edgeware, New Brighton and Selwyn Street Shopping
Centre that outline opportunities for a more sustainable approach
to surface water management in urban areas.

•

While opportunities may be limited due to spatial or budgetary
constraints there are measurable, positive, values-based reasons
to incorporate enhanced stormwater treatment devices as a part
of any suburban centre retrofit.

Waterway enhancement in suburban centre, Hills Road, Dudley Creek
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Native planting in retention basin, Pak ‘n’ Save, Wainoni Road

Integrated street art expressing a spring, Peverel Street

Waterway enhancement to carpark in suburban centre, Hills Road, Dudley Creek
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Native planting, Hills Road, Dudley Creek
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2.5 Schools
In addition to partnerships with the Ministry of Education at a
higher level, Council has developed working relationships with
a number of individual schools adjacent to waterways. The aim
of establishing these relationships is two-fold, to improve the six
values within the school grounds and local neighbourhood/
catchment, and to promote a greater understanding by the
local and school community of the relationship between water
and a healthy ecosystem.
Examples of partnerships with existing schools include:
•

Beckenham Primary, a strengthened relationship with the adjacent
Ōpawaho / Heathcote River and the Beckenham Ponds through a
Council supported native planting program along the schools river
boundary.

•

Christ’s College. Council assisted with the funding of stage one of
a 300 lineal metre river bank enhancement project that included
improved access along the river bank, jetty access to the river,
retaining walls to reduce eroding banks, river toe stabilisation and
the planting of 2000 native tree, shrubs and grasses.

•

Schools within the Ōtākaro / Avon River Catchment identified
as having opportunities for stormwater treatment devices, e.g.:
wetland and dry swales, rain gardens and wetlands, within their
grounds include:
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•

Avonhead School;

•

Burnside High School;

•

Christchurch Girls High School;

•

Cobham Intermediate;

•

Kendal Primary School.

Spring-fed ponds beside Beckenham Primary School

Native planting revegetation project, Beckenham Primary
School

Native planting along dry stream
bed, Hewlings Stream, Burnside High
School

ŌTĀKARO / AVON RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
September 2016

BEFORE - Christ’s College, , Ōtākaro / Avon River

AFTER - Christ’s College, Ōtākaro / Avon River
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AFTER- Native bank and river edge planting, pedestrian access and seating, Christ’s
College, Ōtākaro / Avon River
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2.6 Street Renewals
Street renewals provide opportunities to include a range of best
practise stormwater management methods including: daylighting of
streams; springs and drains; stormwater tree pits; rain gardens; wetland
swales; dry swales; and permeable pavement. As such, street renewals
have the potential to reduce the quantity of contaminants entering
the Ōtākaro / Avon River and its’ tributaries. They improve the quality
of the water entering the system, thus providing additional six value
opportunities through enhanced ecological, cultural, landscape and
recreational values, and enriched interpretation and/or protection of
heritage elements.
Street renewal projects that have enhanced six values and can be used as
exemplars in future street renewal projects include:
•

Peveril Street, Riccarton: a road narrowing project that included exposing
a spring that was then interpreted further through design elements
including fountains, art and native planting;

•

Picton Avenue/Dilworth Street: in conjunction with the construction of
a new pump station and localised road narrowing, the existing springfed waterway was drain timber-lined and enhancement works including
planting, walkways, observation decks, and a playground were created
to provide a multi-value asset to the local community and provide
downstream benefits; and

•
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Spring-fed Riccarton Stream enhanced as part of Picton Avenue renewal, Picton Reserve

Paparoa Street/Papanui Stream: a Council streets renewal project in
Papanui that was integrated with the naturalisation of Papanui Stream. The
project is an exemplar of rain gardens, swales, narrowing of carriageways
and the removal of a timber-lined utility drain reconstructed as an open,
natural-sided, meandering stream with diverse aquatic habitat values.
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Walkway and enhanced waterway, Papanui Stream, Grants Road

BEFORE - Old bridge abutment

Enhanced walkways, road narrowing, swale and native planting along
Papanui Stream, Proctor Street

AFTER - Enhanced walkway and access to water edge
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2.7 Linkages, Networks & Corridors
Linking public open space using existing and/or proposed pedestrian and
cycle networks provides opportunities to enhance all six values including
the creation of habitat-rich, terrestrial and aquatic, ecological corridors.
Examples of stormwater management projects that have recognised the
opportunity for linkages, corridors and networks, and provided strengthened
ecological, cultural, landscape, heritage and recreational values include:
•

Paeroa Reserve is a local park nested among back sections of a Riccarton
neighbourhood. Riccarton Stream runs through a section of the reserve with an
enhanced riparian edge and small wetlands area. Pedestrian/cycle linkages
connect both north/south and east/west through the reserve.

•

Papanui Stream, as part of a wider Papanui Street renewal project (see Street
Renewals above), Council purchased property to naturalise the waterway.
In co-ordination with a retirement village development, Council was able to
provide significant pedestrian/cycle linkages along the waterway and between
streets in the neighbourhood.

Examples in other Catchments:
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•

Halswell on the Park, Milns Road area – as part of the Halswell on the Park
residential development a comprehensive network of swales, small wetland
basins, and spring-fed waterways were enhanced with native plantings
alongside walkways and sport and recreation areas.

•

Regents Park Reserve is part of the wider Styx Mill Reserve that extends into a
residential neighbourhood of Casebrook.

•

Future opportunities identified as being able to incorporate the six values
approach as part of the post-earthquake recovery program include: Te Papa
Ōtākaro / Avon River Precinct; the Accessible City Programme; the Residential
Red Zone from Barbadoes Street downstream to Te Ihutai / the Estuary; and
Council’s city-wide cycleways program.

Recreation linkage along a waterway through a subdivision
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Native swale planting and pedestrian linkage
through a subdivision

BEFORE - Dudley Creek

DURING CONSTRUCTION - Dudley Creek

Pedestrian and cycle corridor through Jellie Park

Riccarton Stream, Picton Reserve
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Pedestrian and cycle link through a wetland

AFTER - Dudley Creek, Pedestrian and cycle link along enhanced waterway
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2.8 Residential Red Zone
Within the Ōtākaro / Avon River Catchment the Residential Red
Zone (RRZ) extends from the Barbadoes Street/Avon Loop area
downstream to approximately Te Ihutai / the Estuary of the Avon
and Heathcote Rivers and covers an area of approximately 445
hectares of varying drainage, landscape, ecological, heritage,
cultural and recreational values.
•
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While the final outcome for the RRZ has yet to be determined by
Regenerate Christchurch, the Council, Ngāi Tūāhuriri, Te Rūnanga o
Ngāi Tahu and a number of other Government agencies and key
interest groups eg. Ōtākaro / Avon network, Avon Loop Planning
Association Inc, Avon-Heathcote Ihutai Trust, NZ Landscape Trust,
Royal Forest and Bird Protection Society of NZ, and the Christchurch
Civic Trust, have expressed strong interest in, and a variety of views
on, how the RRZ should be managed. These views cover a range
of opportunities highlighting the enormous potential for design,
implementation and management responses, including:
•

A strong commitment to enhanced aquatic and terrestrial
ecological values with opportunities to strengthen cycle and
pedestrian links to other ecologically-rich and mahinga kai areas
such as Waikākāriki / Horseshoe Lake and Ōruapaeroa / Travis
Wetland.

•

Recognition and protection of the range of landscape types within
the RRZ from the upper, former residential, intensely developed
reaches, where the river is relatively narrow and the banks steep,
to the lower, wider tide- influenced reaches of the river at Kerrs
Reach and Te Ihutai / the Estuary.

•

Promoting a greater recreational use of the area.

•

Directing stormwater from pipelines crossing the RRZ and discharging
it into basins and wetlands to provide stormwater treatment.

•

Interpreting, protecting and enhancing sites and activities of
historical and natural significance e.g.: former school sites; former
residential areas; natural areas of significance such as Waikākāriki /
Horseshoe Lake; Cockayne Reserve; Ōruapaeroa / Travis Wetland.

•

Recognising and enriching the cultural values within the RRZ with
specific reference to Ngāi Tūāhuriri values and objectives, and the
broader community values established post- European settlement.

•

Ensuring drainage opportunities, associated with groundwater,
surface water, natural flow regimes and the management of these
and storm events, are maximised to the benefit of both upstream
and local communities, and integrated with the other five values.
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Avonside Drive, Ōtākaro / Avon River

Reaby Street, Burwood

Bangor Street / Oxford Terrace, Ōtākaro / Avon River

Cockayne Reserve, New Brighton
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Confluence of Dudley Creek and Ōtākaro / Avon River
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2.9 Subdivisions
The 2010/2011 earthquakes have hastened both the development
of new subdivisions and the expansion of existing ones. There are
numerous recent examples where a combination of legislative
and market demands have produced sub-divisional outcomes
with strong representation across all six values. Some examples of
waterway enhancements from other catchments that could be
integrated into future developments within the Ōtākaro / Avon
Catchment are:
•

Prestons Subdivision, Burwood (Styx / Avon Catchment);

•

Waitikiri, Burwood (Styx / Avon Catchment);

•

Wigram Skies (Ōpawaho / Heathcote Catchment);

•

Halswell on the Park and Milns Estate (Ōpawaho / Heathcote
Catchment);

•

Regents Park (Puharakekenui / Styx Catchment);

•

Delamain, Yaldhurst (Ōpawaho / Heathcote Catchment).

Waterways, wetlands and native planting define character of new a subdivision, Waitikiri
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Spring-fed waterway as feature of new a subdivision

Native planting and swale through a subdivision
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Planted stream edges connecting residential development

Native planting in swale in a new subdivision

Integrated subdivision and wetlands incorporating significant
native planting
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2.10 Wetlands
Over the last 20 years Council has secured the long term
protection of a number of wetlands within the Ōtākaro / Avon River
Catchment. Opportunities to enlarge and enhance these existing
wetlands to incorporate all six values have been identified. In
addition to increasing the number and quality of physical linkages
between wetlands, enhancement and appropriate management
within them will allow their important roles in the drainage, storage,
and cleaning of surface water inputs to increase.
Existing wetlands providing enhanced six values include:
•

•
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Ōruapaeroa / Travis Wetland – a 116 hectare lowland freshwater
wetland located in the midst of an urban environment. Previously
farmed and drained, the wetland is the last of its type in Christchurch,
and is now managed as a Nature Heritage Park. While extremely
valuable as a scientific research and education asset, the Wetland
has regionally significant drainage, ecological, landscape, recreation,
heritage and cultural values. Other organisations with various
types of jurisdiction over the Wetland, including the Department of
Conservation, Te Rūnanga o Ngāi Tahu, Ngāi Tūāhuriri, and ECan,
further reinforce the importance of partnerships in determining
managing six values outcomes.

•

Waikākāriki / Horseshoe Lake – a 31 hectare wetland reserve
balancing a range of significant recreation, cultural, heritage,
landscape and ecological values with a critical drainage and
stormwater role for the north-east of the city. The earthquakes have
had a significant impact locally, and, with the red zoning of the
adjacent residential area, opportunities exist to extend the wetland
and further enrich all six values beyond the current boundaries of the
reserve.

Opportunities for new, enlarged or linked wetlands that could have
strong six values outcomes include:
•

The Residential Red Zone;

•

The Avon Loop;

•

Bexley Wetland;

•

Existing areas of open space with strong recreation values, that may
be able to incorporate new wetland systems.

Cockayne Reserve – a 3.3 hectare narrow strip of wetland bordered
by the lower reaches of the Ōtākaro / Avon River and New Brighton
Road 2.5 kilometres upstream from Te Ihutai Estuary. The reserve,
protects one of the few remaining examples of native lowland fresh
and brackish wetlands remaining in Christchurch and is an example
of a pre European settlement wetland type that was common along
the coastal margins of the Canterbury Plains. While relatively small,
and effected by the earthquakes, the reserve is still an important local
contributor of all six values to the immediate community.
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Corsers Stream, Donnell Sports Park, Burwood
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ANZAC Drive, Avondale

Ōruapaeroa / Travis Wetland

Waikākāriki / Horseshoe Lake

Cockayne Reserve, New Brighton
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2.11 Waterway Restoration
Over the last 20 years the Council has developed a range of ‘tools’,
or design solutions, enhancement and management to promote the
six values approach to waterways restoration including: improving
drainage capacity;

enhancing landscape character; improving

the quality and diversity of recreational opportunities; enhancing
terrestrial and aquatic ecological values; and improving cultural and
heritage values.
Significant waterway restoration projects that strongly reflect these six values
and can be used as exemplars for new projects in the future include:
•

Corsers Stream and ANZAC Drive;

•

Dudley Creek;

•

No. 2 Drain, Shirley Golf Course;

•

St Albans Creek, Bishop Street;

•

Te Papa Ōtākaro / Avon River Precinct (ARP) – the first blueprint project
to be undertaken by CERA as part of the Christchurch Central Recovery
Plan.

Integrated art interprets enhanced waterway
values
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Enhanced native planting and in-stream
ecological values, Corsers Stream,
Burwoood
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BEFORE - No.2 Drain, Shirley Golf Course

BEFORE - CERA, Watermark, Ōtākaro / Avon
River

DURING - No.2 Drain, Shirley Golf Course

AFTER - Enhanced in-stream values, improved access, enhanced landscape
character and improved recreational opportunities, Watermark, Ōtākaro / Avon
River
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AFTER - Enhancement of all six values, No.2 Drain, Shirley Golf Course
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2.12 Suburban Greenspace
Areas of existing greenspace within suburban areas can be enhanced
to incorporate positive responses to all six values and mitigate the
impacts of urbanisation and increased surface water runoff.
City-wide suburban greenspace projects that exemplify enhanced six values
include:
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•

Shirley Golf Course - the enhancement of the No. 2 Drain as it passes
through the Golf Course into Waikākāriki / Horseshoe Lake;

•

Waikākāriki / Horseshoe Lake – a 31 hectare wetland reserve balancing
a range of significant ecological, cultural, heritage, landscape and
recreational values with a critical drainage and stormwater role for the
north-east of the city. The earthquakes have had a significant impact locally,
and with the red zoning of the adjacent residential area opportunities exist
to extend all beyond the current boundaries of the reserve;

•

Opportunities for six value treatments of suburban green space within the
Ōtākaro / Avon River Catchment that have been identified by Council but
not yet realised include:
•

Burnside Park;

•

Clare Park extension;

•

St Albans Creek through English Park;

•

Jellie Park;

•

Macfarlane Park;

•

Ray Blank Park;

•

Addington Brook;

•

Riccarton Stream.

Artist interpretation of signage and shelter, Waikākāriki / Horseshoe Lake
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Native stream-side planting in neighbourhood park

BEFORE

Te Ihutai/ Ōtākaro / Avon River Heathcote Estuary

Spring-fed waterway as focus of a new subdivision
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Crosbie Park, Avonhead

AFTER - Native revegetation of eroding creek bed
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ANZAC Drive
Corser’s Stream, Donnell Park
Cockayne Reserve
Ōruapaeroa / Travis Wetland
Te Ihutai/ Ōtākaro / Avon River
Heathcote Estuary
Corsers Stream
No.2 Drain Shirley Golf course
Watermark, Ōtākaro / Avon River
MARSHLAND ROAD

Partnerships
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The 1856 Black Map is a survey plan (J Thomas & T Cass Chief Surveyors) that shows the original land formation, vegetation, waterways and wetlands of Christchurch
at the time of European settlement. It is still relevant today as an indicator of natural drainage and vegetation types.
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2.15 Context Plan: Catchment Boundaries within Christchurch
Outer Christchurch
Pūharakekenui / Styx River
Ōtākaro / Avon River
Estuary and Coastal

Waimakariri District Council

Huritini / Halswell River
(Christchurch City Council)
Huritini / Halswell River
(Selwyn District Council)
Ōpāwaho / Heathcote River
Te Pātaka/ o Rākaihautū
Banks Peninsulia
Waimakariri District Council
Selywn District Council

Selywn District Council

Te Pātaka/ o Rākaihautū
Banks Peninsulia
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Four productive aquifers are named, from deepest to shallowest, Wainoni
Gravel (depth 150-170 m; age 350-380,000 years), Burwood Gravel (depth
120-130 m; age 250-310,000 years), Linwood Gravel (depth 70-90 m; age
120-200,000 years), and Riccarton Gravel (depth 40-60 m; age 14-70,000
years).
Capping the Riccarton Gravel and forming the land surface of central
and eastern Christchurch is the Christchurch Formation. It is comprised of
beach, estuarine, lagoonal, dune and coastal swamp deposits of gravel,
sand, silt, clay, shell and peat. Extending along the coast between the
Waipara and Rakaia river mouths, and inland as far as Belfast, Papanui,
Fendalton, Riccarton and Beckenham, it represents another river and sea
deposition phase. Rising sea levels following the last glaciation reached
the position of the present coastline about 9000 years ago. The maximum
inland shoreline advance, to about Riccarton Bush, occurred about 6500 to
6000 years ago when sea level rose to a height similar to that of the present
day. Continued deposition of sediments then caused the shore to retreat
to its present position.
The ground surface west of Fendalton is the Springston Formation, made up
of postglacial fluvial channel and overbank sediments accumulated at the
inland margin of the Christchurch Formation. The deposits consist of well
sorted gravel, sand and silt, the gravel being finer and more permeable
than glacial outwash gravels. Gravel was deposited in channels by the
Waimakariri River as a consequence of changes of its course and mouth
position during the postglacial period.
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Part 2.0 SUMMARY OF TECHNICAL REPORTS TO
INFORM STORMWATER MANAGEMENT
Pūrongo Hangarau
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3.0 Physical Context / Te Horopaki
3.1 Geology
The Canterbury Plains are a complex of coalescing fans deposited by
eastward-flowing rivers emerging from the foothills of the Southern Alps.
During glacial periods valley glaciers reached almost to the foothills, and
meltwater rivers built alluvial fans.
The Canterbury Plains are formed on more than 500 m of gravel deposited
during the late Tertiary and Quaternary periods (the last 5 million years).
At the coast the gravel is shallower, being underlain at 240 m by clay,
sand, silt, peat and interbedded gravel deposited in an ancient coastal
environment. Basement rock is generally at a depth of 1.5 to 2 km,
although rock occurs at shallower levels near the Banks Peninsula hills.
Accumulating progressively downstream, the alluvial fans extended
to a coast which was several kilometres east of the present shoreline.
Successive glaciations deposited gravel layers that are generally 10 – 20
m, but up to 40 m thick. During interglacial periods the rising sea created
deposition areas for blue, brown and yellow sand, silt and clay with interbedded shell, peat and wood layers in the vicinity of the present day
city. Successive climate cycles have laid down six or more gravel layers
separated by significantly less permeable fine sediment. Layers can
be identified in some of the 10,711 well logs in the area. Inland from
Christchurch, the impermeable layers dwindle and disappear.
Groundwater beneath the plains is fed by percolating rainfall and
seepage from the Waimakariri River. It flows toward the coast, entering
each of the gravel layers which form separate aquifers, from which water
exits by upward leakage or by abstraction. Deeper aquifers are fed from
further up-gradient and are under artesian pressure.
The Ōtākaro / Avon River extends for approximately 26 km from its springfed source in Avonhead to its mouth at Te Ihutai / the Estuary of the Avon
and Heathcote Rivers in Ferrymead and covers approximately 89 km².
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3.2 Soils
Christchurch soils are rather clearly divided between those based on
outwash gravels and over-bank flows of the Waimakariri River to the west,
and near-coastal deposits typical of swamps, dune areas, floodplains
and estuaries nearer the coast. Soils range from well drained to very
poorly drained (facing page).
West of a line through Bishopdale – Ilam – Sockburn – Hornby are the
Waimakariri and Selwyn sandy loams. Waimakariri soils were deposited
by ancient spillages of the Waimakariri River through the Islington Channel
(a shallow, mostly concealed, old channel of the Waimakariri River that
runs from West Melton via Islington to Westlake), and are found south
of Avonhead. North of Avonhead and around the airport are Selwyn
silt and sandy loams deposited by river floods spilling from the presentday river channel of the Waimakariri. These soils are well drained, and
whether shallow or deep are underlain by free draining gravels.

In general the Waimakariri and Selwyn soils are very well drained, allowing
the stormwater network to be more sparse toward the west. At and west
of Russley and Avonhead ground infiltration is a predominant means of
drainage and new developments in that area are expected to discharge
stormwater to ground, after treatment. Sandy New Brighton soils are free
draining but are less adapted to ground soakage due to a high water
table. Between these areas, from Fendalton to Linwood, with exceptions,
a combination of tight soils and high groundwater impedes drainage and
makes ground soakage difficult to achieve.

East of Ilam, approximately, the surface materials have been influenced
by landward incursions of the sea over the last 8000 years, and by coastal
processes: the highest post-glacial sea level rise 6500 years ago shifted
the shore to the vicinity of Riccarton Bush. Soft sediments have therefore
accumulated over a wide coastal zone in over-bank and estuarine
deposits interspersed with swamps, peaty areas and sand deposits. These
form the Kaiapoi silt loams and Tai Tapu silt loams. Drainage is impeded
by fine sediments and a high water table. The high water table reflects
the proximity of the coast, but also imperfect drainage and upward
leakage from the Riccarton aquifer beneath.
East of Marshland – Linwood – Dallington is a general predominance
of the sandy Waikuku complex, (and near Travis Wetland the Aranui
complex) soils. Silty sandy soil over-lies various mixtures of sand, and may
be well drained or wet depending on elevation. On the coastal margin
including Aranui and Wainoni is Kairaki complex soil built on an extension
of coastal soil formations ranging from sand hills and seaside scrublands
adjoining the local beaches.
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3.3 Groundwater
The near surface geology of the Ōtākaro / Avon catchment is comprised
of unconsolidated gravel, sand, silt and clay sized particles, deposited in
two different environments. Coarser grained gravel and sand deposits
are derived from alluvial fans, which have spread out from the Southern
Alps in the west, across the Canterbury plains including the Christchurch
City area and the Ōtākaro / Avon catchment. These river processes
have formed zones of permeable water bearing aquifers which occur
extensively around the western edge of the Ōtākaro / Avon catchment
and in more discrete, deeper, layers towards the central and eastern
catchment. The gravels are interspersed with zones of alluvial sand and silt
associated with alluvial depositional processes and finer grained overbank
flood deposits. The formation of these alluvial deposits occurred during
alternating periods of glacial and inter-glacial climatic conditions and
associated sea level change. At times of higher sea level, finer grained
estuarine and marine sediments and dune sands were deposited in the
eastern areas of the Ōtākaro / Avon catchment.
Groundwater occurs within pore spaces between the gravel and finer
grained particles. Where the gravels and coarse sands extend to the
ground surface, in the west of the catchment, the strata is classified
as an unconfined aquifer and surface water can infiltrate relatively
unimpeded into the gravel strata. In the east of the catchment, where
finer grained estuarine and marine strata occur at the ground surface,
they provide a cap over the gravels, thereby creating a confined aquifer
system. Consequently, at depth below the central and eastern parts of
the catchment the gravels form a layered sequence of discrete aquifers,
separated by low permeability fine grained marine and estuarine
deposits.
The groundwater system in the Ōtākaro / Avon catchment is primarily
recharged by seepage losses from the Waimakariri River as it flows across
the gravelly plains and rainfall infiltration that occurs on the gravel and
coarse sand strata in the western catchment and further west across the
inland plains. Leakage from the stockwater races that cross the plains
also contributes some groundwater recharge water. Groundwater levels
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are influenced by the rate of recharge entering the groundwater system and
the permeability of the strata through which the groundwater moves. The
levels are deepest at the western end of the catchment (typically around
6 m deep) and become shallower toward the east, approaching ground
level in the vicinity of the springs that feed the Ōtākaro / Avon catchment
waterways. Groundwater moves in a general easterly direction across
the Christchurch City area, in response to the hydraulic gradient resulting
from the groundwater levels. The major discharge from the groundwater
system occurs into these springfed waterways and that loss of groundwater
corresponds to a flattening of the hydraulic gradient in the groundwater
system. Further east, the groundwater within the gravel aquifers develops
artesian pressures and an upward hydraulic gradient within the eastern
area of confined aquifers.
The groundwater inflow into the surface waterways of the Ōtākaro / Avon
catchment occurs either as general seepage into the stream bed, or through
discrete permeable gravel seams that discharge at high inflow vents within
the streambed strata.
The permeable aquifers are used extensively for water abstraction via a
network of bores to supply the Christchurch reticulated water supply (45%
of maximum consented daily abstractions), in addition to individual supplies
for industrial/ commercial uses (36% of consented abstractions), agricultural
(12%) and other smaller use activities.
Groundwater levels fluctuate in response to changes in recharge and
abstraction. They show a typical seasonal pattern with higher water levels
in winter and spring (less abstraction from bores and more rainfall recharge)
and lower levels in late summer and autumn (higher abstraction from bores
and less rainfall recharge). These seasonal fluctuations are greatest in
the west (more than 3 m between seasonal highs and lows) and become
smaller in the central and eastern city where they are constrained by the
discharges to the Ōtākaro / Avon River and its tributaries.
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3.4 Springs and Wetlands
The surface waterways of the Ōtākaro / Avon catchment are springfed
and support a number of wetland areas. These are highly valued for their
cultural and ecological significance, in addition to their contribution to
the general river environment that is enjoyed by the wider Christchurch
community.
Baseflow into the surface waterways of the Ōtākaro / Avon catchment
is maintained by the perennial inflow of groundwater which occurs via
general seepage through the streambed, along with more concentrated
higher inflow rates occurring at discrete spring locations. The Ōtākaro
/ Avon, Wairarapa, Waimairi, Okeover Streams and their tributaries all
contain significant spring discharge points and drain the Ilam-Fendalton
North area, contributing a significant component to the total baseflow in
the Ōtākaro / Avon catchment. The springs are most easily identifiable
in the western parts of the city where the groundwater transitions from
the western unconfined aquifers through the gradually thickening lower
permeability surface confining strata that is predominant in the eastern
parts of the catchment. These primarily occur to the west of Hagley Park
and have measured individual flows ranging from 3 – 50 L/s.
The location and discharge rates of springs will vary throughout the year
in response to groundwater level fluctuations. The greatest variation is
expected to occur for springs in the western headwaters of the surface
waterways, with the springs in the uppermost headwaters drying up at
times of low groundwater levels.

Springs and wetlands are significant to manawhenua and regarded as
taonga (treasures). Springs or Waipuna provide a source of freshwater as
well as being used for ceremonial and healing purposes. Wetlands are
places of mahinga kai (food gathering), providing a rich habitat for valued
plant, bird and fish species. Springs also maintain the base flow to sustain the
recreational and aesthetic attraction of the waterways which are enjoyed
by many people.
Wetlands are significantly reduced in number and size compared to the
Christchurch environment prior to urban development. The major remnant
natural wetland areas are the freshwater basins at Riccarton Bush, Travis
Wetland, Horseshoe Lake and the Anzac Drive corridor and the estuary/
salt marsh areas along the lower Ōtākaro / Avon River margins and the
upper Avon- Heathcote estuary. There are also some constructed wetlands,
primarily related to stormwater management.
All wetlands contain a certain cultural and spiritual significance for Māori.
They are regarded as taonga (treasures). Wetlands often are the places of
mahinga kai (food gathering) sites, they also provide habitat for plants for
rongoa (medicinal use) and for weaving.

The Canterbury earthquakes in September 2010 and February 2011
resulted in the occurrence of a number of new springs in the Avon
catchment, which result from a variety of causes, including damage to
the casing of old previously sealed bores, reactivation of old springs due
to higher water levels and/or discontinuities developing in the confining
layer related to liquefaction effects. The majority of earthquake related
springs generally occur in the eastern areas of the Ōtākaro / Avon
catchment.
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3.5 Surface Water Network
Waterways Description
The Ōtākaro / Avon River surface water network comprises many spring-fed
streams with high amenity value and generally good water quality in the
west. East of the CBD, stream amenity values waterways is often low and
water quality is fair to poor. The Avon and its tributaries are the receiving
waters for stormwater discharges from the very extensive piped drainage
network.
The past 150 years have seen extensive modification of the Ōtākaro / Avon
River and its catchment. Draining of swamps (the ‘lungs’ of any river),
extensive urbanisation, and discharges from vehicles and commercial /
industrial areas has seen water quality degrade significantly.
The Ōtākaro / Avon Stormwater Management Plan (SMP) study area
measures 8918 ha and includes a small area of Pūharakekenui/Styx
River Catchment headwaters north-east of the airport. The catchment is
already largely urban with few opportunities for growth, apart from urban
intensification. As a consequence of the activities and land uses in the
catchment, the existing water quality in the river and streams is fair to poor.
The Ōtākaro / Avon River has spring-fed dry weather flows which multiply
many times during rainfall. Stream channels were formed in over-bank
deposits of the Waimakariri River by the larger spring flows that occurred in
pre-European times when groundwater levels were higher. Upper tributaries
such as Waimairi and Wairarapa Streams are of steeper gradient and retain
underlying gravel beds (although the river bed is now often blanketed with
fine sediment of urban origin). Eastern tributaries like Dudley Creek are more
likely to be flowing through silt, sand and peat strata.
Upper tributaries, west of Mona Vale, are natural looking meandering
streams flowing between grassed or planted margins through well-kept
residential areas. Trees provide frequent shade. Channels in many places
retain a wide, shallow trapezoidal profile. Banks have frequently been
stabilised with walls of timber or other materials and it is not uncommon for
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filling to encroach into much of the original channel. The landscape of the
riparian land is often integrated into the adjacent backyard and used as
outdoor living space. The streams have been modified in various ways over
time by the owners to enhance their visual, landscape and recreational
value. These modifications generally narrow stream channels so that over
time in places the flood capacity has gradually diminished.
Middle catchment tributaries such as Dudley and St Albans Creeks and Shirley
Stream were formed as coastal backswamps when the sea level was higher
than today. Consequently the middle catchments are flatter in gradient
and more poorly drained. These waterways flow through more densely
populated neighbourhoods nearer the city centre and are more affected
by pressure of development. Much of their length is retained within a timber
lining of approximately square cross section (‘boxed drains’). Enclosure of
waterways has facilitated building close to the edge of waterways which,
together with low bridges and culverts, has greatly impeded flood passage.
A programme of waterway enhancement commenced in 1994 to restore a
natural character to lined waterways during the lining renewal cycle.
Lower catchment areas such as Burwood, Avondale and Wainoni are lowlying, flat and poorly drained suburbs with high groundwater levels. Filling
for development and the demands for drainage have resulted in the piping
of waterways and pumping to assist drainage. Some waterways have been
piped, while others were concrete-lined to improve hydraulic efficiency.
They barely provide a minimum level-of-service in the face of rising sea level
and land subsidence during the 2010 and 2011 Christchurch earthquakes.
North of the Ōtākaro / Avon River, New Brighton and Parklands areas are old
coastal sand dunes which were without natural surface drainage patterns,
despite a high water table. The major outlet to the river from Travis Wetland,
Corsers Stream, is a recent waterway excavated to permit development
between the wetland and New Brighton Road.
The river and its tributaries above Mona Vale has good riparian plant cover,
but this reduces downstream in the tidal reaches. Aquatic weed removal
throughout the river system is a regular maintenance activity, especially in
Kerrs Reach where infestations of the invasive exotic weed Egeria densa
have occurred.
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4.0 State of the Takiwā / Te Āhuatanga o te Takiwā
4.1 Te Āhuatanga o Te Ihutai- Cultural Health
Assessment of the Avon Heathcote Estuary & its
Catchment (2007 & 2012)
Cultural health assessments of the Ihutai catchment were undertaken in 2007
and 2012 by members of Ngāi Tūāhuriri and Te Hapū o Ngāti Wheke using
the Ngāi Tahu Takiwā assessment tool. The 2007 study was carried out for
Environment Canterbury as part of a wider research project being led by the
Avon-Heathcote Estuary Ihutai Trust called ‘Healthy Estuary & Rivers of the
City’, while the 2012 study was carried out for the Christchurch City Council.
Both studies confirmed that Ihutai waterways are in a state of poor cultural
health and do not meet basic standards for cultural use. In particular, the
impacts of historical and ongoing drainage and untreated stormwater, the
loss of native vegetation, including wetlands, grasslands and lowland forests,
and the decline of water quantity within the catchment were identified as
major issues influencing the assessment. The 2012 study had similar findings
to the 2007 study, with some improvements at certain sites, particularly
associated with improved riparian and stormwater management as well as
further degradation at others, associated with earthquake damage.

upgrades, and replacement of existing infrastructure and the use of alternative
disposal technologies. Planting riparian margins along waterways and drains to
restore habitat, filter run off, and reduce sediment entering waterways will further
restore the mauri and cultural health waterways in the catchment were also
recommended.
The 2012 study also identified Waikākāriki (Horseshoe Lake) as a priority site for
water quality and stormwater issues stating:
“Water quality at Waikākāriki (Horseshoe Lake) is particularly degraded. It is a
significant urban drainage sink with multiple stormwater inputs draining urban
and rural land. Despite the degraded water quality, Waikākāriki scored high in a
recent cultural health assessment, largely due to the presence and abundance
of remnant/restored native vegetation and wetland/ spring values. Given that
there is good remnant/restored native vegetation at this traditional settlement
(Te Oranga) and food gathering site, and therefore a good potential to achieve
full cultural health, Ngāi Tahu have identified it as a priority site with regard to
addressing water quality issues.”

Both studies noted that stormwater inputs, wastewater discharges and
the occurrence of extreme sedimentation are undermining the mauri of
waterways. The 2012 study noted:
“Overall the biggest influence on poor catchment health is the historical
and continuing impacts of drainage and untreated stormwater.”
Both studies cited that the elimination of discharges of contaminants to
water is one of the most important challenges for future management of
the Ihutai catchment and that addressing this requires mechanisms to avoid
new inputs (e.g. low impact urban design such as greywater recycling) and
a full assessment of existing sources of contaminant discharges, particularly
stormwater. The studies advocate for the elimination of wastewater and
stormwater discharges from waterways through a combination of repairs,
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Takiwā 2.0 Overall Health Index scores

Figure 5: Takiwā 2.0 Overall Health Index scores
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The site at Mt Vernon Valley / Rāpaki Track scored the highest (2.6/5), ŌTĀKARO
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4.2 Management Recommendations

4.3 Te Whakamutunga / Summary

Both studies made a number of recommendations, with many being
relevant to stormwater management, including:

Freshwater is of the utmost importance to Ngāi Tahu culture and identity
and the iwi has been actively involved in protecting and advocating for
improve water management through resource management processes for
over 30 years. Stormwater management is a key aspect of improved water
management and the Mahaanui Iwi Management Plan (IMP) contains
numerous policies that provide guidance of Ngāi Tahu perspectives in
relation to stormwater, including catchment specific policies.

•

The progressive elimination of contaminant inputs throughout the
catchment, including from the wastewater network and from
stormwater runoff and rural land uses;

•

Restoring of water quality to a level at which mahinga kai can be
safely gathered;

•

Further studies to investigate the source of human, agricultural, and
medical contaminants located throughout the catchment, and a
move towards Escherichia coli (E. coli) monitoring by source as a
standard approach to environmental monitoring;

•

The protection and enhancement of all known springs in the
catchment;

•

A concerted effort is required to restore and protect indigenous
riparian vegetation throughout the catchment, particularly on
Christchurch City Council/public land;

•

The development of policy in the district plan to require native riparian
buffer zones and on-site stormwater treatment systems when any
land adjacent to any waterway (including drains) is subdivided or
developed;

•

Identification and recording of all stormwater inputs in the catchment
and investigation into the effects of these inputs on water quality,
including native fish, birds, insects and plants.
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Overall the IMP stormwater policies encourage the consideration of actions
that reciprocate the use of natural resources (regardless of effect), manage
the cumulative impacts and the implementation of best management
practices as well as addressing adverse effects of intensive land use on
cultural values. This includes the requirement for indigenous riparian planting
and on-site land based treatment and disposal systems for stormwater,
such as vegetated swales, constructed wetlands and retention basins that
result in zero stormwater discharges. Land based treatment systems are
seen to promote cultural values, reduce erosion, protect soil and reduce
sedimentation and contamination of waterways. Policies for specific
catchments focus on improving urban development, particularly subdivision
and the impacts of stormwater runoff to protect water quality, significant
sites and mahinga kai.
While the stormwater policies state an opposition to the use of global
consents for stormwater discharges, there is also clear support for integrated
catchment management plans as a tool to manage stormwater and the
effects of land use change and development on the environment and
tangata whenua values, when they are consistent with other policies.
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5.0 Freshwater Ecology / Rauropi Wai-māori
As part of the technical investigations for the Ōtākaro / Avon River
Stormwater Management Plan, an ecological survey was undertaken
within the Ōtākaro / Avon River and tributaries in October and November
2013 by Boffa Miskell. This survey included investigations of habitat,
periphyton (algae), macrophytes (aquatic plants), macroinvertebrates
(aquatic insects) and fish, from 29 sites within the catchment. These sites
included the lower non-wadeable sections of the Ōtākaro / Avon River.

5.3 Areas with Low Ecological Value

5.1 Overview of Ecological Health of Waterways

5.4 Management Recommendations

To assess the ecological health of each of the sites in the catchment,
five macroinvertebrate indices were used as indicators. For example,
the Quantitative Macroinvertebrate Community Index (QMCI) was
used, which determines stream health based on the sensitivity of species
present to pollution and their abundance. These five indices indicated
that the majority of sites in the Ōtākaro / Avon River had poor ecological
health. In addition, 48% of sites were below the proposed Land and Water
Regional Plan (pLWRP) QMCI guidelines for spring-fed urban systems.
However, these waterways are typical of those in moderately urbanised
catchments.

•

There needs to be a multi-faceted approach to the management of the
catchment.

•

Areas with high ecological value need to be maintained through
appropriate management activities.

•

Areas with low values should be restored through intensive management
of water quality, and riparian and in-stream habitat; particularly in areas
that displayed high potential for ecological health (i.e. they had good
instream and riparian habitat), but the poor condition of the water is
affecting stream health (e.g. Addington Brook).

•

Stormwater management should continue to focus on reducing levels
of contaminants (e.g. sediment, heavy metals and hydrocarbons),
particularly in the tributaries.

•

The removal of contaminated sediment within waterways should be
undertaken.

•

Deciduous trees in riparian margins should be replaced with evergreen
species, to reduce excessive amount of leaf litter input into waterways,
which affects water quality.

•

Riparian and in-stream habitat should be enhanced, including the use

5.2 Areas with High Ecological Value
Areas with the highest ecological value were those in the north-west
of the catchment, specifically the headwaters and mid-section of the
Ōtākaro / Avon River, as well as Okeover and Waimairi Streams. The top
five sites, when ranked by macroinvertebrate indices, were all located
upstream of the confluence of Riccarton Stream with the Ōtākaro / Avon
River. Those sites with the highest overall health typically had the best
quality in-stream and riparian habitat. A key driver of health was reliable
and reasonable flow, with little dissolved or suspended pollutants. Some
sites within the catchment also supported communities of threatened
fish, including inanga, bluegill bullies and longfin eels.
70

The five most degraded wadeable sites were within Saint Albans Creek
(two sites), Addington Brook, Dudley Creek and Riccarton Stream. The nonwadeable reaches of the Ōtākaro / Avon River, from Fitzgerald Avenue
Bridge to Pages Road Bridge, also recorded low ecological health. These
sites were affected by poor water, sediment and habitat quality.
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of such things as emergent large substrates (which provide laying sites
for the eggs of aquatic insects) and specialist habitat (e.g. riffles for
bluegill bullies).
•

Connectivity along streams should be improved by reducing the impact
of in-stream structures, such as culverts and low bridges.

•

Lighting systems should be used that reduce the effects of light pollution
on freshwater fauna.

•

All areas of the catchment, regardless of their current ecological health,
contribute to the health of the Ōtākaro / Avon river and the Ihutai/
Avon-Heathcote Estuary, and therefore should all be considered.

•

It is crucial to maintain the fast-flowing, riffle habitat of the Ōtākaro /
Avon River, which supports diverse macroinvertebrate communities
and bluegill bully populations.
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6.0 Surface Water Quality / Kounga Waimāori
Environment Canterbury produced a report summarising the results of
the Christchurch City Council monthly water quality monitoring at sites
within the Ōtākaro / Avon River catchment from 2007 to 2012 (Bartram,
in press). This has been used to inform the development of the Ōtākaro /
Avon Stormwater Management Plan. The monitoring was undertaken at
thirteen sites within the mainstem and tributaries of the Ōtākaro / Avon
River, for a range of parameters. The results of this report are summarised
below.

6.1 Overview of Surface Water Quality
Water quality in the upper catchment was characterised by low
suspended solids, ammonia, phosphorus and microbial concentrations
(using E. coli as an indicator), but high nitrogen concentrations. These
higher nitrogen levels may be due to groundwater contaminated by rural
land use entering waterways via springs in the headwaters. In contrast, the
impact of stormwater runoff was apparent at sites further downstream,
as indicated by generally higher concentrations of suspended solids,
ammonia, zinc, E. coli and phosphorus.
The main water quality issues in the Ōtākaro / Avon catchment were
related to nutrients (nitrogen and phosphorus), copper, zinc and E. coli.
Key points from the report were:
•

Trigger values for nitrogen and phosphorus were exceeded at many
sites, indicating a potential risk of nutrient enrichment;

•

The contact recreational guidelines for E. coli were exceeded
frequently at the majority of sites, including in tidal reaches where
recreational activities are likely to take place;

•
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Hotspots for E. coli included the Ōtākaro / Avon River at Dallington
Terrace/Gayhurst Road, Ōtākaro / Avon River at Manchester Street,
Dudley Creek, Horseshoe Lake, Riccarton Main Drain and Addington

Brook;
•

Zinc concentrations frequently exceeded the guideline and remained
steady over time within Dudley Creek, Addington Brook, Riccarton Main
Drain and the Ōtākaro / Avon River at Dallington Terrace/Gayhurst
Road site;

•

The copper guideline was also exceeded at some sites, most notably at
Addington Brook;

•

These concentrations of metals may pose a toxicity risk to freshwater
fauna;

•

Suspended solid concentrations were generally below the trigger value,
with most exceedances associated with the earthquakes.

Some trends were also recorded over time, including:
•

A potential increase in phosphorus concentrations at multiple sites in the
catchment;

•

A decease in zinc concentrations at some sites (although, this was not
the case at sites that recorded the highest zinc concentrations);

•

Spikes in suspended solids and turbidity associated with the earthquakes,
with some high levels following the earthquakes, potentially related to
rebuild activities.

6.2 Areas of Good Water Quality
In general, the north-west tributaries (Wairarapa and Waimairi Streams)
recorded the best water quality relative to the other waterways. The most
notable exception to this was the higher concentrations of nitrogen, which
as explained previously, is likely related to groundwater input.
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6.3 Areas of Poor Water Quality
The sites that recorded the worst water quality were Dudley Creek, Riccarton
Main Drain, Addington Brook and Horseshoe Lake. The report concluded
that input from these tributaries likely decreases water quality downstream
in the Ōtākaro / Avon River mainstem. This is likely a reflection of lower flows
in these smaller waterways for dilution, and high contaminant inputs from
commercial and industrial activities.

6.4 Management Recommendations
The report made the following management recommendations:
•

Improvement in the water quality of tributaries could create substantial
benefits downstream in the mainstem;

•

Given the impact of stormwater runoff, the focus of the Surface
Water Plan should be stormwater treatment systems throughout the
catchment, particularly for zinc;

•

An investigation into the source of nitrogen in Riccarton Main Drain is
advisable given the increasing trend in concentration recorded;

•

Addington Brook should be a focus for stormwater treatment, given the
particularly poor water quality in this waterway;

•

Investigations into phosphorous inputs in the waterways, particularly
Addington Brook, should be carried out to help direct management
efforts;

•

Management options for nitrogen in the catchment should be
considered carefully due to inconsistent trends, many different inputs
to the river, and the complex relationship of rainfall and groundwater
on concentrations.
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7.0 Instream Sediment Quality / Kounga Parakiwai
7.1 Overview of Instream Sediment Quality
A survey of the sediment quality within the waterways of the Ōtākaro
/ Avon River catchment was also undertaken as part of the Ōtākaro /
Avon Stormwater Management Plan technical investigations in 2013.
Metal concentrations were within the range measured in urban streams
elsewhere in Christchurch and around New Zealand, and results against
guidelines is shown on the facing page. No clear spatial pattern in
contaminants was recorded, but copper, lead, zinc and cadmium had
similar levels, suggesting the same source. Lead, zinc and Polycyclic
Aromatic Hydrocarbons (PAHs) all exceeded guidelines at 15 of the 35
sites, indicating they are contaminants of concern. Guideline levels were
also exceeded for arsenic (two sites) and copper (one site). Cadmium,
chromium and nickel did not exceed guideline levels at any of the sites.
Comparison to a prior survey in 1980 indicated that lead concentrations
are lower, chromium and nickel concentrations are higher, while zinc,
copper and cadmium levels are no different. Arsenic, chromium, lead
and nickel are likely sourced from soil within the catchment. Lead is
elevated in urban areas and is a result of historical lead additives in petrol.
Impervious surfaces appear to result in higher concentrations of metals
and hydrocarbons, and metals appear to be higher in commercial and
industrial areas. Post-earthquake dredging seems to have removed the
presence of metals within sediment, but the effects of liquefaction are
unclear. Wastewater discharges do not appear to have any effects on
instream sediment quality.

7.2 Areas with Good Sediment Quality
Old Number Two Drain in the Christchurch Golf Course had very low
concentrations of all contaminants compared to other sites and did not
exceed any guideline levels for any of the parameters. There were also
other sites where no guideline levels were exceeded; these included parts
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of the Ōtākaro / Avon River (at Clyde Road, confluence with Wairarapa
Stream, Galbraith Avenue, Wainoni Road, New Brighton Power Boat Club
House and Bridge Street), Wai-iti Stream and Corsers Stream.

7.3 Areas with Poor Sediment Quality
The sites with the poorest sediment quality were Addington Brook, Riccarton
Main Drain, St Albans Creek, Dudley Creek (and all its tributaries) and all sites
in the mid-to-lower Ōtākaro / Avon River. High levels of arsenic in particular
were recorded in Addington Brook, this originated from an old sheep dip.
Lead was also recorded in high levels in Riccarton Main Drain (downstream
of Westfield Riccarton). Dudley Creek was found to have a PAHs hotspot
which probably originated from old coal tar residue used in roading material.

7.4 Management Recommendations
•

Catchment-wide measures to control pollutants, such as source control
and treatment devices.

•

Control of roading material entering stormwater system and waterways
in areas where coal tar was used.

•

Sediment toxicity testing to elucidate effects of contaminants on
freshwater fauna.

•

Further studies to investigate contaminant sources in hotspot areas.

•

Removal of sediment to remove contaminants in system.

•

Testing of sediments at sites not sampled during this study.

•

Event based testing to determine localised contaminant sources.
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Instream Sediment Quality Results
(comparison against guideline values)
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8.0 Groundwater Quality / Kounga Puna Wai
8.1 Groundwater Protection Zones
The occurrence of the fine-grained strata which confines the gravel
aquifer and the upward hydraulic gradient from the groundwater flow
system protects the central and eastern groundwater from surface
contamination risks. That protection does not exist in the west of the
catchment where the permeable strata extends to the ground surface
and any effects of land surface recharge infiltrate down into the aquifers.
These differences in geology have allowed the definition of groundwater
protection zones, as shown in the figure on the facing page, which
Environment Canterbury define as follows:
•

Zone 1 has high intrinsic hydrogeological vulnerability;

•

Zone 2 displays a transition in intrinsic hydrogeological vulnerability;

•

Zone 3 has low intrinsic hydrogeological vulnerability.

Despite this Figure showing an apparent vulnerability to contamination in
the west of the Ōtākaro / Avon catchment, the plentiful recharge from
the Waimakariri River seepage and the permeable nature of the strata
means that groundwater quality is generally very good and supports
many of the abstraction bores that contribute to the highly valued
drinking water supply for Christchurch City.

8.2 Groundwater Quality
The overall pattern of groundwater quality is indicated by measurements
of electrical conductivity, which indicates the total dissolved chemical
concentrations in groundwater. Concentrations of dissolved chemicals
are lowest in the north-western area of the catchment where recharge
from Waimakariri River seepage is dominant. Further south, higher
concentrations of dissolved chemicals occur due to greater influences
from land based recharge and the effects of some historical industrial
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activities. Most notably, waste pits from the former Islington Freezing works
and other uncontrolled landfill activities are the likely source of elevated
nitrate concentrations along the southern margin of the catchment. Some
signs of saline water occur in the south-eastern area of the catchment,
due to a reversal of the natural upward hydraulic gradient in the confined
coastal aquifers caused by groundwater pumping inducing an inflow of
coastal sea-water, either through the fine-grained surface confining strata
and/or through abandoned bore casings. These more noteworthy changes
to groundwater quality occur further to the south, outside of the Ōtākaro /
Avon catchment.
Despite these variations across the Ōtākaro / Avon catchment, the
groundwater quality used by bores typically complies comfortably with
New Zealand drinking water standards. Groundwater quality in the western
area of the Ōtākaro / Avon catchment tends to have slightly elevated
concentrations of nitrate-nitrogen (around 1 - 5 g/m3). Whilst these do not
pose a threat to groundwater used as a source of drinking water supply,
they do contribute nutrients into the surface water environment which will,
at times, detract from the surface water quality due to the excessive growth
of periphyton.
For any proposals that involve disposal of stormwater or potentially
contaminated water via soakage into the ground, careful design and
siting of these infiltration systems is required to minimise contamination risks
by maintaining separation distances both to water supply bores and to
sources of contamination such as old landfills which may be affected by
changes caused by the infiltration discharge. The figure on the right has
been prepared to show potential infiltration areas and the location of old
landfills and community drinking water supply protection zones.
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Groundwater protection zones across the Ōtākaro / Avon Catchment
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8.3 Management Recommendations
The natural strata within the catchment and the groundwater levels create
a major influence on the management of urban stormwater. Where the
strata are sufficiently permeable and groundwater levels are deeper
(typically greater than three metres, which primarily occurs in the west of
the catchment) stormwater infiltration to ground can be achieved. This
helps to preserve the natural (pre-development) water balance for the
catchment. Stormwater infiltration basins may cause some increase in
groundwater levels, which can contribute to drainage problems in areas
of shallow groundwater. The installation of drainage systems beneath,
or adjacent to, stormwater infiltration basins can assist with the control of
high groundwater level issues, however, the widespread occurrence of a
shallow water table and/or low permeability near surface strata creates
a situation where the management of stormwater via detention basins
or wetlands, prior to release to surface waterways, is preferable. The
figure opposite shows general areas where different types of stormwater
management could be implemented.

in a way that protects and enhances these spring and wetland areas. This
includes maintaining separation distances to allow for adequate dispersion
of potential stormwater discharge effects arising from raised groundwater
levels and possible risks to water quality. In addition, the development of
underground structures as part of urban development, needs to be done in
a way that minimises disruption to underground flow paths which feed these
important surface water features.
For any proposals that involve disposal of stormwater or potentially
contaminated water via soakage into the ground, careful design and siting
of these infiltration systems is required to minimise contamination risks by
maintaining separation distances both to water supply bores and to sources
of contamination such as old landfills which may be affected by changes
caused by the infiltration discharge. The figure opposite shows potential
infiltration areas and the location of old landfills and community drinking
water supply protection zones.

For all urban development situations, careful consideration needs to
be given to the possible interception of permeable underground flow
paths that feed the springs that sustain surface waterways. It is important
that the construction of underground structures or services do not divert
water away from the spring discharge features, which could cause a
permanent detriment to the surface waterway. Construction measures
can be implemented to minimise the risk of such unintended diversions
occurring.
The occurrence of the springs coincide with areas of shallow groundwater.
Similarly most wetlands are areas of shallow groundwater, often coinciding
with low permeability surface strata. Consequently, urban stormwater
management in these areas is most likely to involve detention systems
discharging to surface waterways, or limited infiltration areas. Urban
development, including stormwater management should be undertaken
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Stormwater treatment zones in the Ōtākaro / Avon Catchment
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9.0 Flood Risk / Mōrea Waipuke
9.1 Nature of Flooding
Flooding in the Ōtākaro / Avon River Catchment can be divided into four
types:
•

Surface flooding;

•

Stormwater network flooding;

•

River and stream flooding; and,

•

Tidal flooding.

Surface Flooding
Surface flooding occurs when rainfall rates exceed the ability of the
ground to absorb water. Surface water (or rainfall runoff) ponds on the
surface or flows overland towards drainage channels, waterways and
the coast. Rainfall runoff rates are affected by the type of land use and
the nature of the rainfall events.
When surface water collects it can create a flooding hazard. Surface
flooding can occur in streets, open space and private property. Surface
flooding is most notable on streets and in low points where surface water
has not yet entered a stormwater network.
Areas where surface flooding occurs are typically categorised by wet
ground conditions, buildings constructed well above the ground or
by depressions in the ground. Surface flooding could also become
hazardous where overland flow paths are interrupted by filling of land or
structures, such as fences or walls.
Stormwater Network Flooding
Most of the Ōtākaro / Avon catchment is fully developed. These urban
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areas contain older stormwater pipe networks which can only convey the
20% Annual Exceedance Probability (AEP) storm event (‘5 year’). These
networks have limited capacity; both at the inlets to the system and in the
underground pipelines. When inflow into the network exceeds capacity
then surface ponding is likely to result.
Often nuisance flooding can be attributed to the ability of the network to
accept surface flooding, either due to limited inlet capacity or blockages.
Council operations and maintenance teams pay attention to the condition
of sumps to minimise this type of flooding, particularly in locations where
surface flooding has occurred historically.
Tidal flooding can also have adverse impacts on the stormwater network.
River and Stream Flooding
River (or fluvial) flooding occurs when surface flows reaching the river,
stream or waterways exceed either the open channel (and/or structures
within the channel) capacity or storage capacity within the floodplain.
The type of river and stream flooding varies depending on location within
the Ōtākaro / Avon catchment. Flooding above Hagley Park is driven by
peak in-channel flow and channel / floodplain capacity (i.e. the shape
and size of the main channel and the capacity of channel crossings,
such as bridges and culverts). Obstructions in the floodplain can also
significantly impact on water levels within the channels where buildings,
fences, road embankments, dense vegetation and other features can
impede the flow of water across the floodplain. Many of the open
channels within the catchment have significant obstructions within stream
boundaries. One significant obstruction on Wairarapa and Waimairi
Streams and the Ōtākaro / Avon River is the South Island Main Trunk line
railway line between Mona Vale and Wairakei Road.
The mid catchment from Hagley Park to Fitzgerald Avenue is flatter than
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the upper catchment and is influenced by both river capacity and
available floodplain storage. The river is much wider and overtopping
of the main channel is likely in significant rainfall events at a number of
locations. Flood levels are influenced by the large number of bridges
crossing the river (as shown in the photo).
There are a number of waterways within the catchment that pose
significant flood risk to dwellings and roads. Dudley Creek, Mairehau Drain,
Bings Drain, Shirley Stream, Wairarapa Stream, Wai-iti Stream, Ōtākaro /
Avon River above Hagley Park, Taylors Stream and Brittans Drain are the
most significant. Some of the urban areas adjacent to these waterways
(e.g. Flockton Street area) have experienced regular flooding since the
earthquakes.
The Land Drainage Recovery Programme (LDRP) has already carried out
investigations on some of these waterways, with the remainder to follow
over time. The LDRP will investigate the changes in flood risk resulting
from the earthquakes and, if appropriate, develop options or adaptive
management strategies to remedy these effects.
Tidal Flooding
The lower Ōtākaro / Avon catchment is low-lying, flat and at risk of flooding
caused by extreme high tides. Progressively over time adjoining land has
been protected from high tides by the construction of stopbanks along
river banks and the installation of flap valves on the stormwater network
outfalls.
Below Fitzgerald Avenue flooding is influenced by the tide and the volume
of flood water. Flooding downstream of Kerrs Reach is dominated by
extreme tide levels rather than channel capacity. There are temporary
stopbanks along the top of both banks of the river for much of this length of
the river. These temporary stopbanks constructed at a crest level ranging
between RL 11.0 m and RL 11.2 m prevent extreme tides inundating the
adjacent land.
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Ōtākaro / Avon River Flooding at Gloucester Bridge 5th March 2014

The local stormwater network draining to this reach of the river typically
has backflow prevention devices, such as flap gates, to prevent the tide
from flowing beneath the stopbank and flooding properties behind the
stopbank. The gates close when flood levels in the main channel exceed
the local stormwater network levels. Regular inspection and maintenance is
undertaken to ensure the network is operating effectively during tidal events.
There are a number of stormwater pumping stations installed to drain the
stormwater network during periods of elevated water levels in the river to
prevent network and surface flooding.
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10.0 Stormwater Contaminants / Paitini Wai Āwhā
10.1 Background
The National Environmental Standards for Assessing and Managing
Contaminants in Soil to Protect Human Health Regulations (NES) (pursuant
to Section 43 of the RMA 1991) came into effect in 2011. The Regulations
cover activities such as sampling, removing fuel storage tanks, excavation,
and changing land use on sites where hazardous activities have been
undertaken. A resource consent and remedial action may be required.
ECan maintains the Listed Land Use Register (LLUR), a database of
contaminated and potentially contaminated sites where Hazardous
Activities and Industries List (HAIL) activities are, or have been carried out.
A concerted effort has been made over the last few years to identify sites
in Christchurch where HAIL activities have been carried out, to provide
information about the potential risk from rebuild activities. However this
database is not a complete list and is continually being updated as more
information becomes available. Approximately 25.7% of the area of the
Avon catchment is currently listed on the LLUR, with more than half of
the sites relating to pesticide storage or application (generally market
garden areas or parks) or storage tanks for fuel, chemicals or liquid waste
(such as a diesel tank site).
The network discharge consents held by Council, such as the Interim
Global Stormwater Consent (IGSC - to be replaced by the Comprehensive
Stormwater Network Discharge Consent), contain specific conditions
which apply to LLUR sites. Under the IGSC any activities or industries listed
under Schedule WQL9 (formerly WQL3 in the proposed regional plan) are
excluded from this consent. The LLUR process assigns categories to each
site. Sites that have been registered by ECan on its LLUR as “verified”
(has been verified as having a HAIL activity undertaken at some time),
“contaminated for…..” (sites which exceed guideline values for a
particular land-use), “significant adverse environmental effects” (the site
has contamination which is likely to have significant adverse effects on
the environment), or “managed for…..” (sites with contamination that
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are managed so they are appropriate for a particular land-use) are also
excluded from the IGSC, as well as those located on, or bounded by land
that has been used in the past as a landfill.
Under the Comprehensive Stormwater Network Discharge Consent (CSNDC),
any area or facility that has been identified as being contaminated (or in
South-West Christchurch has a high risk of being contaminated), or is on
ECan’s LLUR is excluded unless otherwise considered to be low risk by
both ECan and Council. Sites that have been analysed for appropriate
contaminants and shown to be “at or below background concentrations”
or “below guideline values for residential” can be included. Any industrial
site discharge that bypasses the Council stormwater network is excluded.
In practice, exclusion of all verified HAIL sites from the IGSC proved to be
unnecessarily conservative and the decision was made to develop a
strategy for assessing the risk of individual sites listed on the LLUR in order to
allow inclusion of residential sites considered to be low risk.

10.2 Low Risk Sites
A Memorandum of Understanding (MoU) was agreed between Council and
ECan in July 2014 to allow stormwater discharges from low risk residential
rebuild sites listed on the LLUR and/or identified as having had HAIL activities
to be processed by Council rather than ECan. It is anticipated that as
confidence grows over time in the operation of the MoU, the list of “low
risk” situations that Council can process will be extended. The list of low risk
situations that can be processed by Council without input from ECan as at
March 2015 is as follows:
•

Sites not on the LLUR (unless a HAIL activity has been identified as having
been undertaken on the site);

•

Sites on the LLUR where only a portion of the site has had a hazardous
activity and the construction will not disturb that part of the site;
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•

Sites categorised as “at or below background concentrations” or
“below guideline values” for the proposed site use.

A large proportion of the Ōtākaro / Avon catchment is listed on the LLUR
because of its previous use for horticulture and market gardening with
associated persistent pesticides and herbicides. The number of sites listed
under these activities is 339 which collectively cover approximately 1509 ha.
These sites generally pose a low risk to stormwater because of the nature
and age of the chemical use.

10.3 High Risk Sites
Some types of activities are considered to pose a higher risk of contaminating
stormwater than others. This is due to the types of contaminants likely to be
present on the site, the likely concentrations of these contaminants and
the characteristics of those contaminants. For example, some types of
contaminants are more soluble and more likely to be mobilised into water
than others.

•

Gasworks;

•

Vehicle workshops;

•

Scrap yards.

The cumulative area of high risk sites is 948 ha and represents approximately
10% of the total catchment.

10.4 Management Recommendations
Facility Location

•

Petroleum/petrochemical industries or storage;

•

Petrol stations;

Discharging stormwater through contaminated soil can mobilise
contaminants into the stormwater. Stormwater treatment facilities must not
be located on a contaminated part of a site unless an investigation has
shown that the likelihood of contaminants leaching from the soil is low, or
alternatively the stormwater is isolated from contaminated soil. For example,
a retention basin may be able to be located on contaminated soil if it
were lined to completely isolate stormwater from the contaminated soil. If
investigation shows that the HAIL activity has not resulted in contamination
on some parts of the site, the facility could be located on those areas. This
approach ensures that stormwater discharges on contaminated sites pose
a low risk to human and ecosystem health.

•

Wood treatment/preservation, bulk storage of treated timber;

Risk to Surface Water

•

Landfill sites;

•

Skin or wool processing;

•

Livestock dip or spray races;

Contaminated sites pose a risk to surface water quality, particularly during
construction phase when soils are being disturbed and can be mobilised
into surface water. A good management plan for construction phase is
important to ensure that mobilisation of contaminants is minimised.

•

Chemical manufacture or bulk storage;

•

Paint manufacture or formulation;

•

Dry cleaning plants;

Some of the types of sites considered to be relatively high risk are:
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Many contaminants are bound to sediments and can be transported
attached to the soil particles. These contaminants can be managed by
using good sediment control, and taking care with where soil is disposed
of off-site. Other contaminants are more mobile and will not be controlled
by typical sediment control practises, and for these sites more specific
measures, including on-site treatment, may be needed.
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11.0 Contaminant Load Model / Wāhi Paitini
11.1 Background
Stormwater contaminants in urban catchments such as the Ōtākaro /
Avon River derive from a number of sources including road surfaces,
building roofs and walls, industrial sites and other impervious surfaces
including pavements, driveways and parking areas as well as atmospheric
deposition. Contaminant composition and quantity varies according to
activities and land use. Contaminant loads are typically greater in urban
sub-catchments where residential, commercial and industrial land uses
predominate and in sub-catchments with roads carrying high vehicle
numbers compared with rural sub catchments.
Priorities for stormwater quality treatment identified in the Ōtākaro /
Avon Stormwater Management Plan (SMP) were heavy metals (zinc
and copper), nutrients (nitrogen and phosphorus), hydrocarbons and
bacterial contamination.
Contaminant loads in the receiving waters of the Ōtākaro / Avon SMP
area were modelled for some of these contaminants using the Auckland
City contaminant load model. Total Suspended Solids (TSS), Zinc,
Copper and Total Petroleum Hydrocarbons (TPH) are the contaminants
included in the Auckland City model because they are considered the
contaminants characteristic of urban stormwater runoff. The Golder
report presents an assessment of the contaminant loads for base case
development (i.e., the existing scenario pre-earthquake), the maximum
probable development (MPD) scenario (i.e. for development up to 2050)
and four possible stormwater treatment scenarios. The following discussion
of contaminant sources is based on results from the MPD scenario only.
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load of the four key contaminants for each of the sub-catchments and
reporting nodes identified throughout the Ōtākaro / Avon SMP Area.
The CLM comprises a series of source areas with different activities and
land uses which are assigned annual contaminant yields. The source
area categories used in the model are: urban and rural grasslands, roofs,
roads and other paved urban areas. Each of the source areas are subcategorised into type of material or use. For example, the sub-category
for roofs includes different roof materials and the sub-category for roads
includes a roading hierarchy ranging from Major Arterial to Local Roads
based on numbers of vehicles per day.
Significant contaminant yields (g/m²/year) are summarised below.
Source Areas
Roads

Sediment

Zinc

Copper

TPH1

Major Arterial

95

0.47

0.16

3.6

Minor Arterial

58

0.26

0.086

1.9

Collector
Roofs

0.84

Galvanised
(unpainted)

2.24

Galvanised
(poor paint)

1.34

Zinc Alume
(uncoated)

0.20

Coloursteel

0.02
0.59

11.2 Contaminant Load Model

Paved

Insdustrial

Grassland

Urban

The contaminated load model (CLM) used in this study is based on
Auckland’s Microsoft Excel model which assesses the annual contaminant

Construction

0.11

27
1500
1

TPH is a measure of hydrocarbons.
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Roads are a significant source area for yields of all four contaminants.
Unpainted and poorly painted galvanised steel roofs are a significant
source area for zinc. (Note that the contaminant yield from Colorsteel is
over one hundred times less than that from unpainted galvanised steel.)
Construction areas have a high sediment yield, although the contaminant
load is relatively small because the area under construction at any one
time is small. Nevertheless, the high yield emphasises the importance of
good site erosion and sediment control during the construction phase.
The CLM is evaluated to produce sub-catchment and catchment wide
annual contaminant loads (i.e., tonnes/year or kg/year). The CLM is also
evaluated to produce an area weighted catchment yield (i.e., kg/ha/
year or g/ha/year).
The model assessment presented in this report provides a means of
evaluating the effects of urban development and land use change, as
well as the effectiveness of proposed mitigation measures.
The CLM model was run for both the base case (i.e. pre-earthquakes)
and the MPD scenario. The MPD provides an indication of the expected
increase in contaminant loading resulting from urban intensification
and new developments over the next 35 years to 2050, but because
this increase is small, the MPD scenario represents a small increase in
contaminant loading overall only.

11.3 CLM Results
The contaminant load results presented in the report were derived by
multiplying source areas (ha) by contaminant yields. Some of the most
significant contaminant load results for the Ōtākaro / Avon study area
were:
•

Urban grassland accounted for 39% of sediment;

•

Unpainted and poorly painted roofs accounted for 52% of zinc;
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•

Major and minor arterial roads accounted for 73% of hydrocarbons
and 31% of copper;

•

Paved industrial areas also made a significant contribution to
contaminant loads.

The CLM indicates that busy roads are a major source of stormwater
contamination for all four contaminants modelled. The busier the road,
the greater the contaminant yield. Paved industrial areas also contribute
significantly to sediment, zinc and copper contaminant loads (and no
doubt to the hydrocarbon load as well, although this wasn’t tested in the
model).
Urban grassland is a major contributor of sediment. Unpainted and
poorly painted galvanised steel roofs are the major source of zinc, closely
followed by busy roads.
These results are represented geographically in Figures C2 to F2 where subcatchment contaminant yields without mitigation for the MPD scenario
for the four contaminants are mapped (‘Scenario B’ in the figures).
The highest sediment yields are from the Hagley Park, Airport and Styx
catchments which have the highest urban grassland coverage (Figure
C2). The highest copper yields are from Addington, Antigua, Frees,
Avonside and Knights catchments which have a high percentage of
impervious surfaces zoned industrial and commercial with busy roads
(Figure D2). Addington, Antigua, Frees and Avonside catchments also
have high zinc yields partly due to the large area of unpainted galvanised
steel roofs found in old industrial and commercial zones (Figure E2). The
high zinc yield in the Cranford catchment is due primarily to the high percentage of unpainted and poorly painted galvanised steel roofs in old
residential neighbourhoods. Catchments with high hydrocarbon yields
are spread more uniformly throughout the Ōtākaro / Avon study area
wherever busy roads predominate (Figure F2).
The CLM results have been used to develop the management approaches
and priorities outlined in the Ōtākaro / Avon SMP.
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Total Suspended Solid (TSS) Contaminant Generation (kg/ha/yr) - MPD Scenario Without Mitigation
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Copper Contaminant Generation (g/ha/yr) - MPD Scenario Without Mitigation
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Zinc Contaminant Generation (g/ha/yr) - MPD Scenario Without Mitigation
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Total Petroleum Hydrocarbon (TPH) Contaminant Generation (g/ha/yr) - MPD Scenario Without Mitigation
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12.0 Stormwater Management Plan (SMP)
Mahere Wai āwhā
In order to meet stormwater discharge consent requirements set by
ECan, the Council has developed the Ōtākaro / Avon SMP (separate
to this document) to maintain and where appropriate improve existing
water quality in the receiving waters.

12.1 Background
A toolbox of stormwater management measures has been developed to
suit the largely developed Avon catchment where space is at a premium.
Council is committed to a ‘multi-value’ approach to management of
surface water through its Surface Water Strategy 2009 – 2039. The six
values supported include landscape, ecology, recreation, culture and
heritage as well as drainage. Culture stands for Tangata Whenua values
predominantly, but not exclusively.
Treatment facilities and other engineering measures that support a range
of values are sometimes called ‘water-sensitive’ as in Water Sensitive
Urban Design (WSUD), or ‘low-impact’ as in Low Impact Urban Design
(LID). Non-engineering methods such as education, enforcement, and
planning controls are known as ‘non-structural’ methods. Non-structural
approaches to stormwater management are an important means of
managing stormwater and improving surface water values and need
to be part of any comprehensive SMP programme. Each of these is
discussed in the following sections.
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disposal to soakage treatment system.

Most of the facilities also have a flood attenuation function. The total
treated catchment area of 793.3 ha represents approximately 9% of the
Ōtākaro / Avon Surface Water Plan area.
The Chateau Drive silt trap and Ellington detention basin are not included
above because they were not designed to provide significant stormwater
quality treatment. Most of the facilities also have a flood attenuation
function.
Facility Name
Catchment Suburb
Facility Type
Area (ha)
Becmead Basin

9.1

Bishopdale

Extended sedimentation

Applecross Basin

9.0

Bishopdale

Extended sedimentation

Stableford Basin

1.6

Burnside

Soakage basin

Pickerings Swale

11.0

Burnside

Dry swale

Kiwirail Facility

35.0

Addington

Wetland/wet pond

Roseneath Basin

3.6

Mairehau

Sedimentation basin

Haughey Pond

1.2

Mairehau

Wet pond

Queenswood Basin

4.4

Mairehau

Extended sedimentaion

10.1

Mairehau

Wet pond

Sanctuary Basin

4.0

Mairehau

Wetland

Birkdale Pond

6.8

Shirley

Wet pond

Waitikiri Pond

19.8

Waitikiri

Wet pond

Marshland

Sedimentation basin

Clearbrook Pond

12.2 Facilities and Devices

Cameo Grove Basin
Titirangi Reserve Basin

56.4

Queenspark

Extended wetland

Since the year 2000 new subdivisions have required stormwater quality
treatment facilities in place prior to discharge to downstream receiving
waters. The table on the opposite page lists the 16 existing surface facilities
in the Ōtākaro / Avon catchment that treat stormwater runoff to current
or near current standards and the Airport area which also has its own

Preeces Pond

17.5

Parklands

Wet pond

Knights Pond

1.2

Bexley

Wetland

Airport

600.0

Airport

Rapid soakage

TOTAL

793.3

2.6
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Existing stormwater treatment facilities in the Ōtākaro / Avon Catchment
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12.3 New and Retrofitted Devices
Stormwater treatment methods and devices have been arranged from
multi-value at the top to single value at the bottom of the Toolbox Treatment
Hierarchy (opposite). For any particular site, appropriate methods near
the top of the table (multi-value) are preferred to single value methods
lower down the table. The toolbox table lists only the ‘structural’ or
engineering methods considered in this SMP. Other engineering methods
such as green roofs, for example, have been used elsewhere. However,
‘green roofs’ have not been included in the Toolbox because they have
not been assessed in the SMP technical studies for potential coverage
and subsequent benefit.
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Toolbox Treatment Hierarchy Based on Values Supported
Method

Constraints

Suitable Location

Catchment Size

Number of values
supported

Waterway restoration

Habitat limiting waterways

Public land beside streams

6

Wetland

Space required. Proximity to
houses

New growth area.

Large

6

Sedimentation basin

Space required. GWL*>1m

New growth area. Confined aquifer.

Large

4

Soil adsorption basin

Space required. GWL>2.5m

New growth area. Unconfined
aquifer.

Large

5

Stormwater tree pit

Clogging after 20 years. GWL> 1m

Central City avenues

Small

4

Rain garden

GWL>0.6m

Streets retrofit

Medium

4

Wetland swale

Width required

High GWL, low gradient sites

Small/medium

3

Dry swale

Width required. GWL>1m

Wide roads. Industrial sites.

Small/medium

2

Permeable pavement

Light traffic. Clog-ging.

Street parking bays. On-site parking.

Small

1

Waterway sediment
removal

Site access. Sediment disposal.

In-line weirs and ponds

Large

2

Propietary filtration
devices

Minimum head loss

Busy roads. Industrial sites.

Small/large

1

Vacuum street sweeper

Low interception. Not available
in NZ.

Busy intersections

1

Street sump cleaning

Low interception

Busy intersections

1

Stormwater tank

Flow attenuation rather than
treatment

Residential intensification

Small

1

*GWL = groundwater level
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12.4 Non-Structural Approaches to Stormwater
Management
Preventing or minimising stormwater contamination at source is
generally the most effective and efficient way of avoiding adverse
effects on the receiving environment. ‘End-of-pipe’ measures
alone will not deliver the improvements desired in receiving water
quality and consideration needs to be given to contamination
generating activities and to non-structural controls.
Non-structural controls include source controls, monitoring and
enforcement, the 2014 Water Supply, Wastewater and Stormwater
Bylaw, education and working with industry. Contamination
activities and potential non-structural controls are listed in the
table on the opposite page. Non-structural controls benefit all six
values by minimising adverse effects on waterways.
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Contamination Activities and Potential Non-Structural Controls
Activity

Contaminants

Present Controls

Potential Controls

Control Mechanisms

Roofs

Zinc, copper

Preference for colorsteel™
(residential). Move toward
zincalume™ (industrial).
Erosion and Sediment
Control Plans (ESCPs)

Treatment of runoff from zinc
and copper surfaces.1

1. SMP consent condition.
2. Revised Stormwater Bylaw 2014.

On-road construction Sediment

Building sites

Sediment

ESCP required but difficult to
enforce

Treatment de-vices for all
1. Interim Global Stormwater
significant road reconstruction. Consent conditions.
2. Construction Std. Spec. Pt 1 s. 18
& CCC std. spec re ESCP.
More site inspections
1. Building Consent.
2. SMP condition for building sites.

Subdivisions and
major earthworks

Sediment

ESCP required

More site inspections

Subdivision consent

Commercial
discharges onto
street

Detergent, cleaners,
chemicals, food and drink

Monitoring by Trade Waste
team and re-porting to
ECan.

Automatic valve switching
between stormwater and sewer.

Vehicles

Copper and zinc

Spills

Various

1. Occasional sump
cleaning.
2. Street sweeping.
ECan/CCC procedures

1. Washdown water captured
by sewer.
2. On-street treatment devices
in high risk areas
1. More sump cleaning & vacuum sweeping. 2. Copper free
brake linings.2
Review procedures

Air discharges

Various

ECan consents

Industrial

Chemicals, hydrocarbons,
litter, particles, dust

Trade Waste Bylaw

More treatment on site.

Trade Waste Bylaw

Litter

Visual, ingestable solids
trapped by wrappings, BOD

Sump grates & street
sweeping

1. More street sweeping. 2.
Education pro-gramme.

On-going education programme

Residential waste
products

Oil, paint, car washdown,
herbicide

Water Related Services
Bylaw

1. Revised Stormwater Bylaw
On-going education programme
2014. 2. Education programme.

Animals and
waterfowl

Nutrients, bacteriological

Limited control of Canada
Geese

Maintain control of exotic
water fowl numbers

River bank and riparian vegetation
design

Wastewater
discharges

Nutrients, bacteriological

Overflow reduction
programme to meet Ecan
consent conditions

Maintain overflow reduction
programme

1. Ecan consent.
2. Wastewater Recovery
Programme.

1

The Avon contaminant load model estimates that approximately half of zinc comes from roofs.

2

Up to 75% of copper in Auckland stormwater comes from vehicles
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1. CCC operations contracts. 2.
National initiative needed via
Ministry of Transport.

pLWRP rules
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Executive Summary / Whakarāpopototanga
The Pūharakekenui / Styx River Catchment covers an area of approximately
70 km2, extending for 22 km from its headwaters in Harewood and Bishopdale
through to Te Riu o Te Aika Kawa / Brooklands Lagoon in the east. The
catchment has traditionally been a significant source of mahinga kai and a
focus of natural, cultural and heritage values since earliest settlement over
600 years ago. Ongoing development and extensive settlement within the
catchment over the last two centuries, combined with the more recent
earthquakes of 2010/2011 have seen a degradation of catchment values
including, reduced water quality due to pollution and siltation, reduced
hydraulic capacity, loss of terrestrial vegetative cover and decreased instream habitat for fish and invertebrates.
For over 20 years the Christchurch City Council (Council) has focussed on a
multi-value approach to the management of its waterways. By identifying
six core values – ecology, drainage, culture, heritage, landscape and
recreation – as the drivers for improved surface water management, the
Council has shown a proven ability to translate legislative requirements
and community aspirations into tangible reflections of a more sustainable
approach to asset management.

Vision:

Toitū te marae a Tangaroa, Toitū te marae a Tāne, Toitū te iwi.
This document communicates how this vision is being realised and planned
for the Pūharakekenui / Styx River Catchment.
Part One, Realising the Vision, outlines:
•

Current state of the six values within the Pūharakekenui / Styx River
Catchment relative to the Councils’ six values approach to waterway
asset management and the five key visions of the Styx Vision 2000-2040.

•

Surface water management catchment, in line with the approaches.
Eleven approaches, with exemplars, to demonstrate how future
protection, enhancement and management of our waterways and
surface water can achieve high level outcomes across all six values are
identified.

Part Two of this document summarises a number of key technical documents
that have been used to inform the development of stormwater management
approaches. They detail the necessary infrastructure required for improving
water quality and attenuating storm discharges into the river.

The surface water resources of Christchurch support the social,
cultural, economic and environmental well-being of residents,
and are managed wisely for future generations.
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Introduction / Kupu Whakataki
Purpose of this document
•

To identify and summarise the current status of, and key issues within, the
river catchment relative to the Council’s six values of waterway asset
management: ecology, drainage, culture, heritage, landscape, and
recreation, including the five key visions outlined in the Styx Vision 20002040.

•

To communicate and facilitate community discussions on how the surface
water management approaches available might be implemented within
the river catchment to enhance the six values and realise the vision for
the Pūharakekenui / Styx River Catchment.

•

To highlight, from over 20 years of Council’s waterway enhancement
experience, city-wide projects that have achieved high level outcomes
across all six values and can be used as exemplars for future work in the
river catchment.

The Catchment

of land (62%) in the catchment is used for farming; predominantly pasture but
also forestry and agroforestry. Some rural areas, particularly surrounding Belfast
and around Hills and Prestons Roads, are under development as an extension to
current urban areas.

Sub-Catchments
Within the Pūharakekenui / Styx River Catchment there are 23 sub-catchments
identified within the ten geographic areas from the headwaters near Christchurch
International Airport to the mouth of the Pūharakekenui / Styx at Brooklands
Lagoon. Each geographic area has been identified as having similarities with
respect to land use, soil type, infiltration potential and groundwater depth.

Background Investigations & Technical Reports
This document is based on a range of reports, investigations and strategy
documents that have been adopted by Council over the last 20 years including:
•

Vision 2000-2040 The Styx, Waterways, Wetlands and Surface Water.

•

The Styx River/ Pūharakekenui SMP Blueprint for Surface Water Management (2012).

•

Technical investigations underpinning the Pūharakekenui / Styx SMP.

•

Waterways and Wetlands Natural Asset Management Strategy (1999).

•

Christchurch City Council Surface Water Strategy 2009-2039.

•

Waterways, Wetlands and Drainage Guide (2003).

•

Infrastructure Design Standards (Part 5)(2013).

The Pūharakekenui / Styx River is approximately 22 km in length and is a
spring-fed river system which originates in the Harewood area in the north
of Christchurch City. The river meanders in a north-easterly direction through
reserve, pasture, horticultural areas and residential developments on its way
to the sea via Te Riu o Te Aika Kawa / Brooklands Lagoon and the Waimakariri
River.

•

Christchurch City Council Public Open Space Strategy 2010-2040.

•

Christchurch City Council Biodiversity Strategy 2008-2035.

•

Christchurch-West Melton Zone Implementation Programme (ZIP) for the Canterbury
Water Management Strategy (March 2013).

•

Ōtautahi/Christchurch City Landscape Study (Draft, March 2015).

•

Mahaanui Iwi Management Plan (2013).

The catchment is partially urbanised (34%) with a mixture of residential,
industrial, amenity, conservation and transport land uses. Urban areas are
largely located in the south-west of the catchment, including the suburbs of
Harewood, Northwood, Redwood, Northcote and Casebrook. The majority

Given that Council undertakes waterway environmental monitoring reporting
on an annual basis, future reports should be read in order to understand the
changing environmental state of the river.

The Pūharakekenui / Styx River Catchment is located on the northern urban
edge of Christchurch and is approximately 7000 ha in area. The principal
waterways in the catchment are the Pūharakekenui / Styx River, Kāpūtahi /
Kaputone Creek and Smacks Creek. The catchment also includes a number
of man-made drains, natural springs and the Brooklands and Cranford Basin
ponding areas.
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Pūharakekenui / Styx River Catchment : Waterways
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Figure 5: Radcliffe Road Drain following removal of timber boxed drain upstream from, 301
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Conservation Reserve to be retained for educational purposes, illustrate more recent changes
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1.0 CURRENT STATE OF THE SIX VALUES
Te Āhuatanga o Te Wai

Ecology
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Drainage

Culture

Heritage

Landscape

Recreation
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1.1 Ecology
The inter-relationships between organisms and their environment.

Issues

Existing conditions & values

•

•

•
•

•

•

•

•

•
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Overall the Pūharakekenui / Styx River catchment is a spring-fed, lowland
catchment of high ecological value relative to other waterways in urban
Christchurch.
However, the catchment is highly modified in some parts due to large
areas of urbanisation.
Kāpūtahi / Kaputone Creek, one of the principal tributaries of the
Pūharakekenui / Styx River, is also one of the most polluted waterways in
Christchurch.
There are still remnants of native vegetation that retain core wetland
habitats but overall the botanical values of aquatic and riparian
vegetation are of low value. However, they act as an ecological corridor
for upstream and downstream migration of birds, invertebrates and
plants.
The remnants of native vegetation in the catchment comprise not only
core wetland habitat, but also special, naturally rare wetland habitats in
the form of tiny remnant fens at Styx Mill and the Groynes. These are the
last representatives of the pre-human dominant vegetation types.
The catchment is home to many species of freshwater native fish that
include both Short and Long Finned Eel / Tuna, Mohoao / Black Flounder,
Īnanga / Whitebait, Kanakana / Lamprey, along with introduced Brown
Trout. Kēkewai / Freshwater Crayfish are also present at some sites.
The existence of pollution sensitive insects within the catchment, such as
mayflies and caddisflies, indicates that water quality and habitat quality
are good in places.		
Riparian habitat and ephemeral ponding areas along the lengths of the
waterways provide important habitat and key resources for a wide range
of native wetland bird species including threatened species such as
Pārera / Grey Duck, Matuku / Australasian Bittern, Koau / Black Cormorant,
Poaka / Pied Stilt, Turiwhatu / Banded Dotterel, and Kōtuku / White-Faced
Heron.

•
•
•
•
•
•

•
•

A lack of dense native riparian vegetation, which buffers the waterways
from urban and rural land use, and improves ecological habitat for
aquatic species; including tall species that provide shading to the stream
channel.
Contaminants from stormwater, waterfowl faeces, and runoff from
agricultural areas.
Siltation from earthquakes and construction activities, and bank and
channel erosion/slumping from earthquakes.
Loss of the original native vegetation cover, reducing seed, fruit and
nectar for native birdlife.
Building, filling and excavating within the riparian margins of waterways.
On-going loss of mature native and exotic tree stock due to earthquake
generated changes to soils, water levels and drainage.
Poor appreciation of the ecological values of the Pūharakekenui / Styx
River by adjoining property owners/managers and the general public,
and a poor understanding of potential impacts on ecological values of
management activities.
Barriers to fish and invertebrate migration such as floodgates, culverts and
other in-stream obstructions.
Problem pest species such as grey willow invading wetlands and riparian
margins, which restrict water flow.

Desired outcomes
•
•
•

Improved water quality through treatment of discharges (e.g. stormwater)
prior to entering the waterways.
Increased use of evergreen tree species along river margins to increase
shading and reduce concentrated leaf fall in autumn.
Conservation of the remaining areas of native vegetation, and riparian
plantings.
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•
•
•

•

•
•

•
•

•

•
•
•
•

Maintenance and enhancement of habitats and ecological
linkages along bird migration routes using riparian planting.
Identification and management of existing areas of high
ecological value.
Restoration of areas with currently low ecological values or poor
water quality through intensive management of water quality,
and riparian and in-stream habitat enhancement, including pest
plant control.
The removal of contaminated sediment within waterways, to
improve them as habitats for aquatic macrophytes, fish and
invertebrates.
The use of lighting systems that reduce the effects of light pollution
on freshwater fauna.
In-stream habitat enhancement where appropriate, including
the use of boulders to provide laying sites for aquatic insects and
specialist habitat, such as riffles for fish.
Developing riparian and neighbouring land into suitable habitat
to re-establish the locally extinct mātātā/South Island fernbird.
Erosion protection measures, implemented in areas where bank
stability is an issue, primarily in the form of riparian planting and
soft-engineering options to reduce in-stream sedimentation issues.
Protection of springs by maintaining a generous setback for
all building, excavation and filling activities and identifying,
highlighting and monitoring spring flow, and ensuring spring flow
from underlying aquifers is maintained or improved.
Improved predator control.
Increased number and diversity of native aquatic macrophytes,
invertebrate and fish species within the catchment.
The catchment becomes an important refuge for sensitive
aquatic macroinvertebrates in Christchurch.
Ensure native plant communities are resilient to the impacts of
historic fragmentation/isolation and future climate change.
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Sharnbrook Reserve, Regents Park

Kōtuku / White Heron

Carabid Beetle

Pūharakekenui / Styx River Esplanade Reserve
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1.2 Drainage
The inter-relationships between groundwater and surface water, natural
flow regimes and management of storm events.

Existing conditions and values
The geology of the catchment is characterised by deposits of free-draining
highly permeable gravels associated with the Waimakariri River in the west,
interspersed with lower permeability overbank silt and sand deposits that thicken
in an eastwards direction towards the coast. Productive gravel aquifers exist
that change from unconfined to confined towards the coast.
•

•

•

•

•
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Soils that clothe the catchment range from alluvial gravels and sands, to
silts. Moving east from the airport to the coast, soils become finer-grained
from sandy gravels to sandy loams and silt loams. Soils near the coast have
been formed from estuarine deposits, and peaty soils exist in the Marshland
area. East towards the coast, soils represented within the catchment change
gradually from sandy Selwyn, Waimakariri and Kaiapoi soils to silty Taitapu
soils. Soil infiltration and permeability decreases as the soils become more finegrained from west to east.
The water table is generally shallow across the entire catchment, as evidenced
by the number of surface waterways which are spring-fed. The groundwater
quality is generally good due to the rapid through-flow of seepage water
from the Waimakariri River, discharging into the spring-fed Pūharakekenui /
Styx River, Kāpūtahi / Kaputone Creek and the Ōtukaikino River.
The Pūharakekenui / Styx River is, along with the Ōtākaro /Avon and Ōpāwaho/
Heathcote, one of the three main spring-fed rivers in Christchurch. Principal
tributaries of the Pūharakekenui / Styx River including Smacks Creek and
Kāpūtahi / Kaputone Creek are also spring-fed. The location and discharge
rates of the springs vary throughout the year in response to groundwater level
fluctuations.
The catchment drains from near the airport in the west, to join the Waimakairiri
River at Brooklands in the east. The Pūharakekenui / Styx River is relatively steep
and straight from its headwaters to east of Marshland Road.
From Spencerville the River flows north behind coastal sand dunes to its
confluence with the Waimakariri River at Brooklands. Kāpūtahi / Kaputone

•

Creek meanders north of the river in the middle of the Pūharakekenui /
Styx River catchment on a much flatter gradient.
Wetlands have significantly reduced in number and size compared
to pre-settlement. Major remnant wetland areas include: Ōtukaikino,
the Styx Mill Conservation Reserve, Te Riu o Te Aika Kawa / Brooklands
Lagoon, Smacks Creek and numerous ephemeral ponding areas.

Issues
•
•

•
•
•

Large areas of the catchment are identified for future urbanization.
New and existing residential developments create large areas of
impervious surface, which reduces the amount of water seeping into
the ground.
Reduction in base flows, particularly in the upper reaches of
Pūharakekenui / Styx River and Kāputahi / Kaputone Creek.
Urbanization continues to create a number of water quality issues
through direct discharge into catchment waterways.
Consented discharges, storm water discharges, site developments,
agriculture runoff and contaminated landfill all continue to influence
and lower water quality.

Desired outcomes
•

•
•

•

Protection, maintenance and restoration of natural drainage patterns
through an improved understanding of natural surface and subsurface
drainage patterns and processing supported by ongoing research and
monitoring.
Future development mitigates stormwater quality and quantity, and
works with natural drainage patterns.
Recognising natural variations due to storm events and seasonal
changes, and allowing sufficient space for these to occur through
building setbacks, zoning and land protection.
Minimising threats to groundwater, surface waterways and springs from
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Cavendish Road Drain

•
•

•
•
•
•

•
•
•
•
•
•
•
•
•
•

development, including avoiding filling and construction within
floodplains and ponding areas, through education, working
with landowners, regulation and enforcement.
Maximise ground soakage through minimizing hard surfaces.
Maximise rain interception by tree canopies through
encouraging extensive tree-cover in storm water facilities,
public reserves, riparian areas, road reserves and private
property throughout the catchment.
Monitoring of water abstraction and its impacts on waterways
and wetlands.
Recognising and planning for the long term effects of climate
change and sea level rise.
Protection and enhancement of water quality by developing
strategies to deal with non-point source pollution.
Protection of base flows and the management of stormwater
through the protection of floodplains and natural ponding
areas.
Protection of floodplains and ecological values within the
catchment, while managing drainage needs.
Restoration of the natural flow regime through detention, water
quality management and ecological restoration work.
Flood risk reduced or, at least returned to pre-earthquake levels.
Reduced sedimentation in tributaries and rivers.
Minimised waste water overflows and direct flow of stormwater
into tributaries and rivers.
Slow release of stormwater into receiving waters.
Protection and enhancement of springs and wetlands.
Construction of underground structures or services which
minimise disruption of spring flows.
Minimise the impact of waterway management practices on
water levels and the health and viability of riparian habitat.
Protection and enhancement of mahinga kai.

Cavendish Road Drain

Figure 11: Remnant of timber boxed section of Cavendish Road Drain within Styx Mill
Conservation Reserve to be retained for educational purposes, illustrate more recent changes
in waterway management philosophies (27th March 2013).

Cavendish
Road Stream, Styx Mill reserve, boxed drain
Figure 11: Remnant of timber boxed section of Cavendish Road Drain within Styx Mill
before
restoration
Conservation
Reserve to be retained for educational purposes, illustrate more recent changes
in waterway management philosophies (27th March 2013).

Lower Pūharakekenui / Styx Road, Prestons Subdivision

Cavendish
Cavendish
Road
Figure 12: RestoredRoad
section ofStream,
Cavendish Road
Drain (27th March
2013). stream, after
restoration
A. B Shadbolt: CCC evidence CRC131249

Figure 12: Restored section of Cavendish Road Drain (27th March 2013).
A. B Shadbolt: CCC evidence CRC131249

Pūharakekenui /Styx River Esplanade Reserve
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1.3 Culture
The communities’ perception of a resource and its values, indicated
by community involvement in the management, celebration of

•

past events and planning for the future.

Existing conditions & values

Desired outcomes

•

•

•

•

•

•

The Pūharakekenui / Styx River is a significant waterway and important
source of mahinga kai for Ngāi Tūāhuriri. Foods gathered from the
river include tuna (eel), kanakana (lampreys), Kēkewai (freshwater
crayfish), as well as other native fish, plants and waterfowl. Mahinga
kai practices within the catchment still continue today.
Te Riu o Te Aika Kawa / Brooklands Lagoon is a significant area within
the catchment being an important mahinga kai where a variety of
shellfish, fish and plants can be gathered.
In 1868 the Crown granted the Pūharakekenui Māori Reserve (MR 892)
located between Pūharakekenui / Styx River and Te Riu o Te Aika Kawa
/ Brooklands Lagoon.
Te Hapū o Kāti Urihia Ahuwhenua Trust represents the owners of the
Māori reserve and work with council through the Brooklands Lagoon /
Te Riu o Te Aika Kawa Area Parks Master Plan.
The Mahaanui Iwi Management Plan also provides guidance on
the management of the river and its catchment and outlines the
importance of working with Te Ngāi Tūāhuriri Rūnanga and Mahaanui
Kurataiao Ltd to achieve cultural outcomes.

Issues
•

•

•
16

A limited understanding of core Ngāi Tahu values can lead to poor
planning and design decisions that may conflict with cultural values or
missed opportunities when undertaking work within the river.

Lack of consistent attention to the protection, restoration and
enhancement of the natural assets, and recognition of natural and
cultural values within that.
Lack of consistent progress on identification and revitalisation of
mahinga kai and natural spring and wetland sites throughout the
catchment.
Continuation of direct stormwater and drainage inputs into the river
and its tributaries without pre-treatment through swales or wetlands.

•
•

•

•

•

Provide opportunities for Ngāi Tahu Papatipu Rūnanga to exercise
rangatiratanga and kaitiakitanga of the natural environment and its
resources through meaningful involvement in planning and decision
making.
Recognition of the wāhi taonga status of the Pūharakekenui / Styx River
to Ngāi Tūāhuriri / Ngāi Tahu.
Recognise and protect sites of cultural significance including, where
appropriate, the marking of these through restoration, interpretation
and/or events.
Identification, protection and enhancement of mahinga kai and
natural spring and wetland sites and the improved ability to harvest
mahinga kai for cultural purposes.
Recognition of the Ngāi Tahu natural resource management framework
- ‘Ki Uta Ki Tai-From the mountains to the sea’ - that highlights the
connections between all resources and emphasizes that they must be
managed in a sustainable way for the generations to come.
Protect and accentuate the stories of the land, its natural drainage and
vegetation patterns, cultural features and landmarks. Work with private
landowners while recognising private property rights and the need to
use a range of protection methods to achieve desired outcomes as a
win-win situation.
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Crofton Road, ‘Sticks’ sculpture

PŪHARAKEKENUI / STYX RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
April 2017

Janet Stewart Reserve, Lower Pūharakekenui /Styx Road
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1.4 Heritage
Includes built and natural sites, features and activities of historical, social,
cultural, spiritual, architectural, aesthetic, technological, craftsmanship,
archaeological, scientific and contextual value.

•
•

Existing conditions & values
•

•

•

Waitaha were the first people to settle the South Island. They were followed
by Ngāti Mamoe, and Ngāi Tahu, who migrated from the East Coast of
Te Ika a Maui/The North Island. Ngāi Tūāhuriri are manawhenua of the
Pūharakekenui / Styx Catchment.
The extensive wetlands and easy access to the sea made the Pūharakekenui
/ Styx catchment an important area for mahinga kai, the cultivation of
crops and the harvesting of flax. Upstream wetlands were important for
embalming practices and some of the higher terraces were used for food
cultivation. Various families were given responsibility for the management
and harvesting of the different plant and animal species.
The river has historically been used to drive waterwheels as an important
source of power to sawmills, flaxmills and flourmills. Land adjacent to the
river was developed for a range of uses including orchards, agriculture,
horticulture, industry, particularly in Belfast and recreational activities
focussed around the river mouth at Brooklands Lagoon. Large parts of the
area have retained their rural character and features.

Issues
•
•

•
•
•
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Lack of protection or recognition of Wāhi Tapu (burial) sites and other sites
of significance to Ngāi Tūāhuriri.
The alteration or disappearance of the traditional network of Ngāi Tūāhuriri
/ Ngāi Tahu settlements and mahinga kai sites associated with landscape
features such as wetlands and river channels.
Limited public awareness of early Māori and European heritage values within
the landscape, with the lack of on-site and written interpretative materials.
How to balance natural and multiple heritage values when they are in
conflict with each other.
Lack of funding for the maintenance, conservation, preservation and/or

protection of significant heritage sites and/or features.
Lack of understanding of heritage values leading to changes and possible
loss of heritage sites and related fabric.
Barriers and disincentives to enable use, adaptive re-use and continued
use of built heritage adjacent to waterways.

Desired outcomes
•

•
•

•
•

•

•

•

Improved understanding, protection and/or enhancement of heritage
values, built and natural heritage sites and settings, in line with best
practice heritage conservation.
Recognition, protection and/or enhancement of the traditional network
of Ngāi Tūāhuriri / Ngāi Tahu settlement and mahinga kai sites.
Improved identification, documentation and readily accessible
interpretation of heritage values, including through the use of historic
names and artworks.
The use of built heritage is further encouraged and adaptive use is
enabled.
Improved representation of heritage patterns and elements as part of
local distinctiveness, especially with respect to referencing the range of
layers that have influenced our city, the character and treatment of the
river and its tributaries as a key natural feature of the city’s landscape.
Provision for settings that provide heritage context and help with
interpretation including the provision of physical access to foster
engagement with history and deepen the communities’ connection
with, and understanding of, heritage values.
Recognition of the importance of heritage and ensuring there is a wider
understanding that the conservation of places takes time, commitment
and resources.
Raised awareness to encourage the community and land developers to
appreciate the importance of the past through securing the long-term
protection of heritage places and incorporating heritage elements into
new urban developments (e.g. retention of rural landscape elements
such as shelterbelts and ensure that landscaping is compatible with
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heritage values).
Retention of structures, fencing and
landscaping associated with the rural history of the area is
important as it is developed. This has been demonstrated
by the Council owned property in Radcliffe Road and the
retention of sample areas of box drains elsewhere.

Water wheel, Smacks Creek, up-stream from
Gardiners Road

Spring, source of the Kaputone Creek, Northwood

Pūharakekenui / Styx River Esplanade Reserve
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1.5 Landscape
The special character of sites and places, their aesthetic qualities
and their meaning to the community.

Existing conditions & values
•

•

•

•

While the remnant river terraces, sand dunes and floodplains reflect
the natural processes associated with the earlier movements of the
Waimakariri River and coastline in this location, the natural landscape
has been extensively modified as a result of farming practices and
more recently urbanisation.
Regarded by the community as an important natural asset within
the northern part of Christchurch City. Protecting these values will be
critical during a period of rapid landuse change.
Though much of the river and its tributaries flow through private
property, there are many publicly owned areas such as Styx Mill,
Janet Stewart Reserve and the saltmarsh landscape at the mouth
of the Pūharakekenui / Styx River at Brooklands Lagoon that provide
insights into the natural landscapes of pre-settlement.
Changes to the Council’s waterway asset management strategy over
the last 20 years has improved accessibility to, and visibility, legibility
and community understanding of waterways, wetlands and natural
landscape processes.

•

Desired outcomes
•

•

•

•

•

Issues
•
•
•
•
•
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Loss of natural character and rural amenity as a result of landuse
change and urbanisation.
Limited views of, and access to, the river and its associated waterways
and wetlands.
Limited protection of natural landforms and regenerating native
planting.
Smaller waterways perceived and managed as utility drains.
Lack of protection of and/or opportunities to enhance ‘natural
character’ and the ‘wilderness’ experience.

Lack of sensitive Integration of stormwater infrastructure into natural
landscapes.

•

•

•

Improved public accessibility and visibility along the major waterways
within the catchment through establishing the ‘source-to-sea’ reserve
network.
Protection of land, including securing adequate riparian reserve
widths that contain representative landforms that reflect the natural
diversity of the catchment.
Ensure that constructed stormwater facilities are designed in such
a manner that they contribute to the natural character of the
river and its tributaries. This will be achieved by ensuring adequate
buffers between the river system and the built facilities, establishing
naturalistic landforms and appropriate planting.
A high level of natural character and rural amenity shall be preserved
throughout the catchment through adequate separation and/or
screening of land uses and activities that impact adversely on these
values.
Promoting major bridge crossings of the river (e.g. the Marshland Road
Bridge) as gateways into the city through river-based interpretation,
art and symbolism, improved views of the river, the creation of green
corridors and the highlighting of other natural features associated
with the river and catchment at each crossing point.
Continuation of the use of innovative interpretative and integrated
art elements and materials such as a series of markers along the river
to be based on the word ‘Styx’ and the theme of ‘sticks’.
Continue to encourage people to express their relationship with the
river and wider catchment through consultation, participation and
partnership.
Provision of the improved opportunities to experience the full range
of landscape types based on the river’s natural and cultural values.
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•

Strengthened support for the Council’s
Public Open Space Strategy 2010-2040,
which recognises the importance of the
Pūharakekenui / Styx River as a green
corridor, and identifies important sites in both
urban and rural areas where protection is
necessary.

Englefield Park, Northwood

Lower Pūharakekenui / Styx, Brooklands wetlands
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Pūharakekenui /Styx River rail bridge
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1.6 Recreation
Includes sport (formal, organised, competitive activities) and
recreation (informal, unstructured leisure activities) on and beside
the river and the facilities that support these activities. Recreation
opportunities are a combination of a setting and an activity that
result in an experience. The setting in particular is dependent on
the other five values, and correspondingly can generate an
appreciation of those values.

•
•

Existing conditions and values

Desired outcomes

Public access along the river and its tributaries is limited and fragmented,
but has increased in recent years through public land acquisitions.
There is unformed legal road along some stretches of river that is not yet
developed for public use.

•

•

•

•

•
•
•

There are several well developed parks along the waterways that offer
access to the water and a variety of recreational opportunities.
Existing recreational facilities include tracks and paths, boardwalks,
seats and picnic tables, artwork, jetties, boat ramps, signage, toilets,
green assets (trees, gardens, grass), playgrounds and car parks.
The river provides the ideal setting for three of the most popular
recreation activities: walking, cycling and jogging.
The river is particularly suited to canoeing and kayaking and is
sometimes used for races and other paddling events.
Further access and development and provision of recreation facilities,
such as jetties, walkways, seating and picnic areas would also open up
other recreational opportunities based around the unique river setting.

Issues
•
•
22

Natural character and rural amenity compromised by landuse changes
and urbanisation.
Pūharakekenui / Styx Reserve network not well publicised and/or
appreciated.

•
•
•

•

•
•

•
•
•
•

Limited access along river margins.
Degraded waterways and wetlands detracting from the enjoyment of
the recreational experience.
A need to actively manage for both recreation and wildlife values.
The need for recreational activities to respect sites of high cultural
significance.
Increase in traffic volumes on main arterial routes creating barriers for
easy pedestrian access along the river.

Provide a range of outdoor resource-based recreation experiences based
on the unique river setting through the development of walkway routes,
boating facilities, cycleways, and contact recreation opportunities.
Provide opportunities to enjoy, learn about, appreciate nature and
cultural values.
Identify and protect suitable routes along the river, Kāpūtahi / Kaputone
Creek and other tributary waterways (to be done in the spirit of partnership
through negotiation with current landowners).
Provide improved road crossing facilities so that roads do not become
barriers to pedestrians.
Monitor and remedy the impact of people and recreational activities on
ecological values through preventing or limiting access to core habitat
or sensitive areas.
Group compatible recreation activities together. Separate conflicting
interests into different zones.
Recreation planning to incorporate other values.
Encourage community involvement in planting and other restoration
activities and on-going management of sites as a recreation activity.
The development of a variety of service nodes that will concentrate
recreational activity and provide facilities for parking, relaxation,
picnicking, and education/interpretation.
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Styx Mill Conservation Reserve

Northwood Park - Englefield Park, Northwood

Nunweek Park
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2.0 SURFACE WATER MANAGEMENT APPROACHES
Ngā Mātāpono

Partnerships - Protection & Purchase - Suburban centres - Street renewals
Linkages, Networks & Corridors - Residential Red Zone - Subdivisions - Wetlands
Waterway restoration - Suburban Greenspace
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Vision:
The surface water resources of Christchurch support the
social, cultural, economic and environmental well-being of
residents, and are managed wisely for future generations.
Toitū te marae a Tangaroa, Toitū te marae a Tāne, Toitū te
iwi

2.1 Introduction
Pūharakekenui / Styx River, including its wider catchment and tributaries, has
been of significant importance to manawhenua for over 600 years prior to
European settlement and was a major source of mahinga kai.
Since European settlement, and the ongoing development of the city’s
urban environment, the catchment has under-gone a significant degree of
degradation through the alteration of natural drainage patterns, pollution,
siltation and the removal of native vegetation cover. These issues have
been exacerbated to varying degrees throughout the catchment by the
2010/2011 earthquakes.
Pūharakekenui / Styx River is one of a number of iconic natural landscape
symbols of our city and retains high ecological, drainage, cultural, heritage,
landscape and recreational values throughout the catchment. The vision
statement is both a call and a reminder that the decision making for the
protection, enhancement and management of the river and its catchment
is not for the benefit of the current generation alone, but must reflect a
longer term, multi-value and multi-generational approach.

Vision 2000-2040 - The Styx
In 1999 an extensive round of consultation, research and community
participation commenced that would highlight the concerns and
opportunities presented by the river and its catchment. In addition to
26

being a catalyst for the formation of key interest groups such as the ‘Styx
Living Laboratory Trust’ and ‘The Guardians of the Styx’, as an outcome of
this work the Council produced a 40 year vision document that highlighted
five core visions for the river and its catchment. These five vision statements
are still relevant fifteen years later and strongly support the current vision that
catchment management decisions are “for us and our children after us”.
Vision One:
To achieve a “Viable Springfed River Ecosystem” to complement the other
representative protected ecosystems of Christchurch such as the Port Hills,
Travis Wetlands and the Coastline.
Vision Two:
To create a “Source to Sea Experience” the development of an urban reserve
network.
Vision Three:
To develop a “Living Laboratory” that focuses on both learning and research
as practised by Dr Leonard Cockayne (1885 - 1934).
Vision Four:
To establish “The Styx” as a place to be through maintaining and enhancing
the special character and identity of the area.
Vision Five:
To foster “Partnerships” through raising the quality of relationships as we move
forward together.
In the early 1990’s the Council was one of the first local authorities in New
Zealand to adopt a multi-value approach to the management of the city’s
land drainage system - at the time a revolutionary replacement of the
previous Christchurch Drainage Board’s single-value focus on land drainage
only. The Council has subsequently developed a strong and successful history
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of waterway protection, remediation and enhancement. In response
to new legislative responsibilities and expectations of the Resource
Management Act 1991, the newly amalgamated Christchurch City
Council prepared a new City Plan which set in place provisions for the
sustainable management of the City’s natural and physical resources.
By identifying six core values – ecology, drainage, culture, heritage,
landscape and recreation – as the key drivers for surface water
management, the Council has been able to translate legislative
requirements and a broad philosophy of sustainability into both, a natural
asset management strategy, and tangible values, outcomes, and assets
reflective of the broader community’s desire for a more qualitative
approach to management outcomes.
This early identification of the six values approach to natural asset and
surface water management formed a critical component of the 2000
version of The Styx River Vision 2000-2040 (Styx Living Laboratory Trust) that
has now been carried through to this current version.

Art Bridge, Englefield Park, Northwood

Over the last 20 years the Council has developed a range of approaches
and design solutions that have been used to promote the six values
of waterways and surface water management including: improving
drainage capacity; enhancing landscape character; improving the
quality and relevance of recreational opportunities; enhancing the
diversity of ecological values; and improving cultural and heritage values.
To help realise the long term vision for the river and its catchment the
following approaches show case successful city-wide project exemplars
implemented by the Council, their strategic partners, developers and
key interest and community groups. These appraches provide an insight
into the range of solutions available to help the Council to work towards
improving surface water quality, surface water flows, aquatic ecosystems
and waterways for contact recreation, water sports and cultural values,
and maximise the six values attributes within the catchment.
Landscape Bowl Sculpture, Foodstuffs, Main North Road
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2.2 Partnerships
a six values approach to waterway protection and enhancement and a
Partnerships provide opportunities for the Council to work with
catchment-wide approach to improving surface water quality.
manawhenua, government departments and agencies, statutory
parties, private developers, and communities of interest to implement
cohesive and integrated approaches reflective of the six values Christchurch West Melton Zone Committee
approach to sustainable land-use and surface water management.
• A Canterbury Water Management Strategy committee comprising
Exemplar key partnerships include:

Papatipu Rūnanga and Te Rūnanga o Ngāi Tahu
•

Council is working with Ngā Papatipu Rūnanga and Mahaanui
Kurataiao Ltd to develop a partnership aimed at improved involvement
and collaboration over the management of waterways and water
infrastructure, including stormwater, across the district.

•

Te Rūnanga Ngāi Tahu and Papatipu Rūnanga are also key partners with
Council and Regenerate Christchurch in the rebuild of Christchurch post
the 2010/2011 earthquakes, and for the Pūharakekenui, ensuring core
principles and objectives of Ngāi Tūāhuriri for the river are realised.

•

•

Key objectives for manawhenua associated with urban development and
stormwater management include: elimination of the direct discharge of
wastewater and stormwater into waterways; commitment to low impact
design principles; sustainability, creativity and innovation; improving water
quality in rivers and streams; restoring riparian margins; and protecting
and restoring springs, wetlands and mahinga kai.
Current subdivisions developed by Ngāi Tahu offer examples of
collaboration with local authorities to achieve best practise outcomes for
stormwater include: Te Whāriki (Lincoln); Prestons (Burwood); and Wigram
Skies.

Environment Canterbury (ECan)
•
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Joint Council/ECan Planning and Consents Protocol for Surface Water
Management (2009) - Legislative support and promotion of managing
surface water in a more integrated and effective way that also promotes

•

•

•

representatives from the community, Ngāi Tahu, Council, ECan, and
Selwyn District Council.
Tasked with making non-statutory recommendation associated with water
management and issues such as: groundwater quality and flow; improving
surface water quality and flow; enhancing degraded ecosystems,
indigenous biodiversity; enhancing and managing waterways for
recreation and amenity; efficient use of water, and managing demand.
Fosters educational approaches to drive behaviour change/proactive
pollution prevention/community buy-in buy-in to improving quality of
stormwater discharges and receiving waterways and;
Works with community stream care groups.

Styx Living Laboratory Trust
•

•

The Styx Living Laboratory Trust (a charitable trust) was set up in 2002 to
focus on learning and research in the Pūharakekenui / Styx area with a
core objective being to achieve Vision 3 of the Vision 2000-2040 - The Styx
through, obtaining an holistic understanding of the dynamics of the rivers’
ecology, drainage, culture, heritage, landscape and recreation values.
Through establishing long term partnerships with Council, Community
Boards, ECan, Ngāi Tahu, NIWA, research institutes, universities, schools,
other trusts, foundations and private individuals, the Trust has been able to
assist with, restoration projects throughout the catchment, environmental
awareness events, community volunteer based environmental monitoring,
support for Royal Society and Summer Scholars, promotion of the scientific
value of the catchment through the Trusts website (www.thestyx.org.nz),
and advocacy for environmental values associated with the catchment
during resource consent and plan change processes.
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NZ Transport Agency (NZTA)
•

•

Via key policy and guideline documents
NZTA engages with the Council on the
consideration
and
incorporation
of
catchment and stormwater management
best practise on any roading projects.
Opportunities for further enhancement and
mitigation work as expressions of the six
values within, or adjacent to, the catchment
include the Christchurch Northern Arterial
and QE II Drive Four Laning project due for
construction in the next five years.
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Local community groups helping at Styx Mill Conservation Reserve

Local community groups helping establish the Māori medicinal
plant site (Rongoa)

Local community groups helping at Styx Mill Conservation Reserve

Local community groups helping establish the Māori medicinal
plant site (Rongoa)
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2.3 Protection + Purchase + Acquisition
Council has initiated a number of statutory protective mechanisms
that protect land from intensification/urbanisation and provide
opportunities for application of a six values approach to future
stormwater management and enhancement.

waterways within any subdivision and establish riparian planting along
the banks to provide shade and shelter to the waterway.

Council’s primary mechanisms for the protection of riparian margins are
the City Plan waterway setback requirements, a pro-active strategic
land purchase policy and the acquisition of riparian land at the time
of private subdivision. The City Plan, prescribes a range of waterway
setback requirements (from 5 m to 30 m dependent on one of the five
waterway classifications. For example a 5 m setback for an ‘Open Utility
Waterway’ and up to a 30 m setback for a Downstream River’ such as the
Pūharakekenui / Styx River). Setbacks are designed to provide a buffer
between development and the waterway where open space or riparian
planting can provide a public amenity with opportunity for maintaining
and enhancing water quality through filtering non-point discharges, and
for the protection of aquatic habitat.
In addition to protective mechanisms, since 1995 Council has purchased
land as part of a long term strategy to meet its stormwater management
obligations. Land purchase secures Council opportunities to implement six
values aligned to enhancement and management programs as funding
becomes available and project or community demand requires. Council
land purchases that have since been developed as exemplars of six values
design, implementation and management include Council work relating
to the naturalisation of timber boxed drains back to natural waterways
that supports a broad range of values but most specifically culture and
ecology.
The rezoning of rural land to residential where there are existing waterways
can create issues and benefits for fauna and flora along the waterway.
These waterways often have either large, old, established trees that
are often unsafe and have not been maintained along the banks, or
alternatively the banks are in grass, often grazed, with no trees or shrubs.
Council will require the subdivision developer to tidy up the banks of
30
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Early planting 2009, Pūharakekenui / Styx River Esplanade Reserve

Pūharakekenui / Styx River Esplanade Reserve
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Pūharakekenui / Styx River Esplanade Reserve

Upper Styx residential stream renewal - Crofton Road

Upper Styx residential stream renewal - Crofton Road
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2.4 Suburban Centres
New suburban centres, and/or the redevelopment of existing
centres, provide a multitude of opportunities to improve all six values
at a local sub-catchment level through the use of sustainable and
enhanced surface water treatment devices such as:
•
•
•
•

Stormwater tree pits;
Swales;
Rain gardens;
Permeable pavement.

private property; the removal of box drains, boundary fences and large
areas of hard surface adjacent to the Creek; major recontouring of
the banks to increase waterway capacity; improved accessibility to the
water’s edge, improved connectivity along the Creek; and significant
native planting.

While opportunities may be limited due to spatial or budgetary constraints
there are measurable, positive, values-based reasons to incorporate
enhanced stormwater treatment devices as a part of any suburban
centre retrofit. The following suburban centres within the catchment
provide a range of examples and opportunities for surface water
treatment devices to help improve the quality of water before it enters
catchments’ waterways:
The following suburban centres within the Pūharakekenui / Styx
catchment provide a range of examples and opportunities for surface
water treatment devices to help improve the quality of water before it
enters the catchment’s waterways;
•

Northwood Shopping Centre;

•

Northlands Mall;

•

Styx Mill Country Club;

•

Bishopdale Shopping Centre;

•

Nunweek Park.

An example that can be found in the Otakaro / Avon River catchment
is Hills Road Shopping Centre and surrounding neighbourhood, which
Dudley Creek passes through. This project incorporated commercial,
residential and community centre/education land; Council purchase of
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Northlands Mall, Kruses drain

Rain garden/vegetative swale, Tait Comunications
Business Park, Harewood

Cavendish Road Stream, Cavendish Road
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2.5 Street Renewals
Street renewals provide opportunities to include a range of best
practice stormwater management methods including: daylighting of
streams; springs and drains; stormwater tree pits; rain gardens; wetland
swales; dry swales; and permeable pavement. As such, street renewals
have the potential to reduce the quantity of contaminants entering
the Pūharakekenui / Styx River and its tributaries, improve the quality
of the water entering the system and provide additional six value
opportunities through enhanced ecological, cultural, landscape and
recreation values, and enriched interpretation and/or protection of
heritage elements.
Street renewal projects that have incorporated an enhanced six values
approach and can be used as exemplars in future street renewal projects
include, the Papanui cluster (Proctor Street, Mary Street, Grants Road, Gambia
Street, Wyndham Street, Horner Street and Loftus Street)/Papanui Stream. This
is a Council streets renewal project in Papanui that was integrated with the
naturalisation of Papanui Stream. The wider project is an exemplar of rain
gardens, swales, narrowing of carriageways and the removal of a timberlined utility drain reconstructed as an open, natural-sided, meandering
stream with diverse aquatic habitat values.
Additional street renewals found within the catchment include:
•
•
•
•

Sisson Drive (between Northlands Mall and Papanui School);
Riverwood Boulevard, Redwood;
Northwood Boulevard, Northwood;
Cavendish Road.
Swale, Redwood Springs subdivision
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Horners Branch Drain

Horners Branch Drain, Papanui cluster

Figure 15: Horners Branch Drain, Procter Street Reserve, Papanui East Cluster. This tributary
drain of Papanui Stream was previously piped infrastructure (Category 4) prior to day‐lighting
and waterway restoration work being completed as part of a City Streets roading project.
Murchison Park Drain
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2.6 Linkages, Networks & Corridors
Linking public open space using existing and/or proposed pedestrian
and cycle networks provides opportunities to enhance all six values,
including the creation of habitat-rich ecological corridors. Examples of
stormwater management projects that have recognised the opportunity
for linkages, corridors and networks, and provided strengthened
ecological, cultural, heritage, landscape and recreational values
include:
•

•

•

•
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Regents Park Reserve is part of the wider Pūharakekenui / Styx Reserve
network that extends into the residential neighbourhood of Casebrook.
A comprehensive network of swales, small wetland basins, a forested first
flush pond and spring-fed waterways were enhanced with native planting,
shared walkways and sport, recreation and conservation areas.
Papanui Stream flows through a wider Papanui street renewal project (see
Street Renewals) where Council, through property acquisition, waterway
naturalisation and a co-ordinated design approach with a retirement
village development, were able to provide significant pedestrian/cycle
linkages along the waterway and between newly narrowed streets and
the neighbouring retirement village.
Future linkage, network and corridor opportunities identified as being able
to incorporate the six values approach as part of the post-earthquake
recovery program include: the Residential Red Zone of Brooklands and the
city-wide Council cycleways program.
The Vision 2000-2040 - The Styx, aims to create a “Source to Sea Experience”
through the development of an Urban National Reserve where, through
identification, protection and enhancement mechanisms, suitably
accessible routes along the river, Kāpūtahi / Kaputone Creek and other
tributary waterways are created. A completed ‘Source to Sea Experience‘
will require a spirit of partnership between Council and private property
owners to ensure a continuous link. Improved crossings for pedestrians
and cyclists will be required to ensure roads do not become barriers to
connectivity

Other examples of linkages, networks, waterway associated parks and
corridors found within the catchment include:
•
•
•
•
•
•
•
•
•

Styx Mill Conservation Reserve;
Upper Pūharakekenui / Styx River / Crofton Road;
Regents Park;
Northwood-Waterford Reserve;
Pūharakekenui / Styx River Esplanade Reserve;
Lower Styx Conservation Reserve;
Nunweek Park / Benmore Garden Reserve;
Papanui Stream;
Thompson Farm / Sunley Orchard.
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Sharnbrook Reserve, Regents Park

Art Bridge, Englefield Park, Northwood
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Tait Communications, Nunweek Park
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2.7 Residential Red Zone
Within the Pūharakekenui / Styx River catchment the Residential Red
Zone (RRZ) is limited to the area of Brooklands between the river and
Brooklands Lagoon north of Earlham Street and along both sides of
the Lower Styx Road. Brooklands suffered substantial damage to
land and buildings in the 2010 and 2011 earthquakes. The suburb of
Brooklands will be almost entirely abandoned over the next several
years.
The final outcome for the RRZ has yet to be determined by Regenerate
Christchurch, the Council, Ngāi Tūāhuriri, Te Rūnanga o Ngāi Tahu and
a number of other Government agencies. Key interest groups such as
NZ Landscape Trust, Royal Forest and Bird Protection Society of NZ, and
Christchurch Civic Trust, have expressed strong interest in, and a variety of
views on, how the RRZ should be managed. These views cover a range of
opportunities highlighting the enormous potential for design, implementation
and management responses including:
•

•
•
•

•
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A strong commitment to enhanced aquatic and terrestrial ecological
values with opportunities to strengthen cycle and pedestrian links to other
ecologically-rich and mahinga kai areas along the river and around
Brooklands Lagoon.
Diversifying and enlarging an already rich range of aquatic and terrestrial
recreation pursuits.
Interpreting, protecting and enhancing sites and activities of historical
and natural significance.
Recognising and enriching the cultural values within the Red Zone with
specific reference to Ngāi Tūāhuriri / Ngāi Tahu values and objectives,
including the broader community values established post-European
settlement.
Ensuring drainage opportunities, associated with groundwater, surface
water, natural flow regimes and the management of these and storm
events, are maximised to the benefit of both upstream and local
communities, and integrated with the other five values.

Lower Styx Road, Brooklands Redzone
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2.8 Subdivisions
The 2010/2011 earthquakes have hastened both the development
of new subdivisions and the expansion of existing ones. There are
numerous recent examples where a combination of legislative and
market demands have produced subdivision outcomes with strong
representation across all six values. Some examples of the successful
integration of subdivision requirements and high six values that can be
showcased for future developments within the catchment include:
•

•

Regents Park, Redwood was previously a Greenfield development
featuring a timber-lined drain. As part of the development the waterway
was relocated and been made into a feature within the development.
This was the first partnership between a developer and the Council where
the waterway development reflected the six values. It has resulted in
supporting a diverse range of wildlife including the largest native bully
species in New Zealand. Good drainage design has meant that few
flooding issues have arisen, well landscaped waterways have resulted in
neighbouring sections becoming the most desirable and fastest selling
properties. Recreation waterways also form part of an open-space and
walkway network in the area.
Proposed subdivisions and other developments including Highfield and
the International Golf Academy are anticipated to provide an important
addition to the length of public reserve along the Pūharakekenui / Styx
River, with Council working closely with such developers to ensure that
the visions and goals of the Styx Vision 2000 – 2040 are realised. Where
esplanade reserves alone are of insufficient width to provide adequate
buffering of waterways from the impacts of development, Council works
with the developer to effectively extend the width of the buffer into the
private development.

As part of the Styx Vision Two: To create a “Source to Sea Experience”
the development of an urban reserve network, the subdivision process
offers the opportunity for the Council to naturalise waterways that
were previously timber lined boxed drains and to obtain esplanade
reserves alongside streams and rivers. Although the width of land
obtained alongside waterways or esplanade reserves may be
restricted by land form (topography), existing buildings or structures,
the Council does require vehicle maintenance access alongside
the waterways. The maintenance access can double as informal
pedestrian and cycle routes, connecting the urban reserve network
and continuing the source to sea experience.
The Council may through the subdivision process, have the
opportunity to purchase land for reserves adjoining the esplanade
or waterways, where funding permits. The additional reserve land
can be used to provide a wider reserve for pedestrian and cycle
access, additional ecological planting and/or buffer planting.
Where reserve land is being obtained through the subdivision process,
the Council can negotiate with the developer, if funding permits,
for the reserve to be planted in accordance with an accepted
landscape plan.

Other subdivision developments incorporating a six values approach to
surface water treatments include:
•
•
•
•
40

Northwood;
Prestons, Burwood (currently under development);
Highfield Park (currently in planning);
Redwood springs.
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Northwood Subdivison, naturalised pond

Redwood Springs Subdivison, swale

Regents Park, wet pond

Alpine View Village, Prestons road

Smacks Creek, natural stream

Prestons subdivision, Lower Styx Road, created wetland

PŪHARAKEKENUI / STYX RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
April 2017

41

2.9 Wetlands
Over the last 20 years Council has secured the long term
protection of a number of wetlands within the Pūharakekenui
/ Styx River catchment. Opportunities to enlarge and enhance
these existing wetlands to incorporate all six values have been
identified. In addition to increasing the number and quality
of physical linkages between wetlands, enhancement and
appropriate management within them will allow their important
roles in the drainage, storage, and cleaning of surface water
inputs to increase.
Existing wetlands providing enhanced six values include:
• The Styx Mill Conservation Reserve is approximately 57 ha,
extending along the river for nearly 1.6 km. The reserve forms part
of the natural river corridor and provides a locally rare low fertility
fen wetland, wildlife ponds and native forest restoration areas.
Other organisations with various types of responsibilities include the
Department of Conservation, Ngāi Tahu, Ngāi Tūāhuriri, and ECan,
further reinforcing the importance of partnerships in managing
positive six values outcomes.
• Cranford Street Basin.
• Ōtukaikino Reserve – a 13 ha freshwater wetland reserve that is one
of the few remaining original wetlands that were once common
around Christchurch. Ōtukaikino is significant for its cultural values
to Ngāi Tūāhuriri being designated a Wāhi Tapu site associated
with burials.

•
•
•
•

Horners / Kruses Basin;
Thompsons Farm-spring protection, ephemeral ponding areas;
Existing areas of open space with strong recreation values that may be able
to incorporate new wetland systems include Bottle Lake Forest and;
Te Riu o Te Aika Kawa / Brooklands Lagoon - a large tidal waterbody of
270 ha, with wetlands and salt marsh areas, is located to the south of the
Waimakariri River mouth. The lagoon is an outstanding natural feature and
is an important link in a chain of wetlands along the central Canterbury
coast. While it originally formed the outlet of the Waimakariri to the sea,
following extensive flood protection works it now forms an estuary where the
waters of the Waimakariri and the Pūharakekenui / Styx River converge. The
remaining connection of Brooklands Lagoon to the sea at the Waimakariri
River mouth means that it still retains a tidal influence and important habitat
values associated with its extensive mudflats. The mudflats and reed beds
form the feeding grounds for a diverse range of over 74 bird species. The
lagoon is a quiet and wild environment with a quite specific and diverse
range of plant, bird and fish life, some of which have very high mahinga kai
value to tangata whenua. The wider area includes a Māori Reserve (MR892)
attesting to the cultural significance of the lagoon and its valuable natural
resources. Te Hapū o Kāti Urihia Ahuwhenua Trust represents the owners of
the Māori reserve and work with Council through the Brooklands Lagoon /
Te Riu o Te Aika Kawa Area Parks Master Plan.

Opportunities for new, enlarged or linked wetlands that could have
strong six values outcomes include:
• Brooklands Residential Red Zone;
• Marshlands;
• Cranford Street Basin;
• Cavendish Road wetland;
42
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Sheppards Stream

Sharnbrook Reserve, Regents Park

Cavendish Road wetland

Prestons subdivision, Lower Styx Road, created wetland

Styx Mill Conservation Reserve

Pūharakekenui / Styx River Esplanade
Reserve
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2.10 Waterway Restoration
Over the last 20 years the Council has developed a range of
enhancement and management ‘tools’, or design solutions,
to promote the six values approach to waterways restoration
including: improving drainage capacity; enhancing landscape
character; improving the quality and diversity of recreational
opportunities; enhancing terrestrial and aquatic ecological values;
and improving cultural and heritage values.
Significant waterway restoration projects throughout the catchment
that strongly reflect the six values and can be used as exemplars for new
projects in the future include:
•

•

•
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Kruses Drain - 303 Radcliffe Road and the Kāpūtahi / Kaputone Creek
Confluence Conservation Reserve. Since 2010 the Council at this site
has worked with the local community, corporate organisations, ECan,
local iwi and rongoa practitioners to establish approximately 7.5 ha of
native forest. Included within this site dominated by kahikatea, totara
and matai trees is almost 1 km of realigned and naturalised Radcliffe
Road Drain, an approximately 400 m length of naturalised Kāpūtahi
/ Kaputone Creek, more than 700 m of native planting along the
true left bank of the Pūharakekenui / Styx River, and almost 1 ha
of naturalised lakes and ponds. This site also includes a large area
dedicated to growing and harvesting local Rongoa Māori plants
(native plants used for traditional medicines and healing).
Lower Kāpūtahi / Kaputone Creek - In addition to the Kāpūtahi /
Kaputone Confluence Conservation Reserve downstream from
Guthries Road more than 1.5 km of Kāpūtahi / Kaputone Creek has
been restored, and ongoing work is programmed for future years.
These areas include restoration work along significant lengths of the
stream on both private land and the public reserve network that aims
to protect significant waipuna/freshwater springs and includes more
than 2 ha of recently planted native forest.
Styx Mill Conservation Reserve - More than 2 km of waterway

•

restoration and/or enhancement work has been completed on
the Pūharakekenui / Styx River where it passes through the Styx Mill
Conservation Reserve and includes more than 8 ha of planted native
forest. This is complemented by enrichment planting into gorse and
broom in a private esplanade strip upstream of the Reserve to link
with established plantings along the river at the Council’s Harewood
Nursery on Gardiners Road. This project has resulted in more than 3.3
km of continuous waterway restoration being completed.
Lower Pūharakekenui / Styx River Conservation Reserve - Downstream
from Marshland Road, significant waterway restoration and
associated forest and wetland plantings have been undertaken.
Within this area is the iconic Janet Stewart Reserve which includes
well established forest plantings, large areas of open water and
a well-used pa harakeke (flax garden). Downstream from Janet
Stewart Reserve, riparian planting extends for more than 1.2 km
along the true right bank of the river, while along the opposite bank
several large areas of native forest plantings covering more than 3.5
ha have been established.
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Figure 5: Radcliffe Road Drain following removal of timber boxed drain upstream from, 301
Radcliffe Road bridge (September 2003).

BEFORE - 2003, Removal of timber boxed stream of Radcliffe Road
Drain

Styx timber boxed stream (to remain as demonstration of what was
there before restoration works)

Figure 5: Radcliffe Road Drain following removal of timber boxed drain upstream from, 301
Radcliffe Road bridge (September 2003).

St Bedes College, Redwood

AFTER - 2014, Naturalisation of Radcliffe Road Drain

Cavendish Drain after restoration

Figure 6: Naturalisation of Radcliffe Road Drain upstream from, 301 Radcliffe Road bridge (27th
March 2013).
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A. B Shadbolt: CCC evidence CRC131249

22

Figure 6: Naturalisation of Radcliffe Road Drain upstream from, 301 Radcliffe Road bridge (27th
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2.11 Suburban Greenspace
Areas of existing greenspace within or near suburban areas can be enhanced
to incorporate positive responses to all six values and mitigate the impacts of
urbanisation and increased surface water runoff.
Catchment-wide suburban greenspace projects that exemplify an enhanced six
values approach to suburban greenspace development and management includes
the Styx Mill Conservation Park that is approximately 57 ha, extending along the
river for nearly 1.6 km. The reserve forms part of the natural river corridor associated
with the river and provides a diversity of wetland reserves that balance a range of
significant ecological, cultural, heritage, landscape and recreational values. Future
opportunities within this area will continue to be realised as increased urbanisation
puts pressure on the retention and enhancement of diverse and multi-value open
space.
Opportunities for further six value approaches to the development or protection of
suburban green space within the Pūharakekenui / Styx River catchment identified by
Council but not yet fully realised include:
•
Styx Mill Conservation Park;
•
Pūharakekenui / Styx River Esplanade;
•
Englefield Park / Northwood Park;
•
Waterford Reserve;
•
Regents Park;
•
Barnes Reserve;
•
Papanui Stream Esplanade;
•
Murchison Park;
•
Cranford Basin;
•
Shenley Reserve / Sheldon Park;
•
Springwater Road Reserve;
•
Willowbank Wildlife Reserve;
•
Nunweek Park / Taits Communications Business Park;
•
Saint James Park.

46

Northwood Park, Northwood
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Regents Park, Native stream-side planting

Pūharakekenui / Styx Reserve Esplanade Reserve BEFORE - 2005, Early
native revegetation planting

Styx Mill Conservation Reserve

Englefield Park, Neighbourhood Park
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Pūharakekenui / Styx Reserve Esplanade Reserve AFTER - 2015, Native
revegetation planting
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2.12 Pūharakekenui / Styx River Catchment : Exemplar Sites
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2.13 Pūharakekenui / Styx River Catchment overlying the 1856 Black Maps

Styx Mill Reserve, Pūharakekenui /
Styx River

Mill Stream Spring, Northwood

Broooklands Lagoon, mouth of
Pūharakekenui / Styx River

Smacks Creek

Lower Pūharakekenui / Styx River
Brooklands Lagoon

Start of Catchment, Nunweek Park

Lower Pūharakekenui / Styx River

Cranford Street Basin
Lower Pūharakekenui / Styx River
AD

RT
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RO
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D

JOHNS RO
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The 1856 Black Map is a survey plan (J Thomas & T Cass Chief Surveyors) that shows the original land formation, vegetation, waterways and wetlands of Christchurch
at the time of European settlement. It is still relevant today as an indicator of natural drainage and vegetation types.
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2.14 Context Plan: Catchment Boundaries within Christchurch
Outer Christchurch
Pūharakekenui / Styx River
Ōtākaro / Avon River
Estuary and Coastal

Waimakariri District Council

Huritini / Halswell River
(Christchurch City Council)
Huritini / Halswell River
(Selwyn District Council)
Ōpāwaho / Heathcote River
Te Pātaka/ o Rākaihautū
Banks Peninsulia
Waimakariri District Council
Selywn District Council

Selywn District Council

Te Pātaka/ o Rākaihautū
Banks Peninsulia
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3.1 Geology
The Canterbury Plains are a complex of coalescing fans deposited by
eastward-flowing rivers emerging from the foothills of the Southern Alps.
During glacial periods valley glaciers reached almost to the foothills, and
meltwater rivers built alluvial fans.
The Canterbury Plains are formed on more than 500 m of gravel deposited
during the late Tertiary and Quaternary periods (the last 5 million years). At
the coast the gravel is shallower, being underlain at 240 m by clay, sand, silt,
peat and interbedded gravel deposited in an ancient coastal environment.
Basement rock is generally at a depth of 1.5 to 2 km, although rock occurs
at shallower levels near the Banks Peninsula hills.
Accumulating progressively downstream, the alluvial fans extended to a
coast which was several kilometres east of the present shoreline. Successive
glaciations deposited gravel layers that are generally 10 – 20 m, but up to 40
m thick. During interglacial periods the rising sea created deposition areas
for blue, brown and yellow sand, silt and clay with inter-bedded shell, peat
and wood layers in the vicinity of the present day city. Successive climate
cycles have laid down six or more gravel layers separated by significantly
less permeable fine sediment. Layers can be identified in some of the 10,711
well logs in the area. Inland from Christchurch, the impermeable layers
dwindle and disappear.
Groundwater beneath the plains is fed by percolating rainfall and seepage
from the Waimakariri River. It flows toward the coast, entering each of
the gravel layers which form separate aquifers, from which water exits by
upward leakage or by abstraction. Deeper aquifers are fed from further
up-gradient and are under artesian pressure.
The Ōtākaro/Avon River extends for approximately 26 km from its spring-fed
PŪHARAKEKENUI
/ STYX RIVER CATCHMENT:
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Part 2.0 SUMMARY OF TECHNICAL REPORTS TO INFORM
STORMWATER MANAGEMENT
Pūrongo Hangarau

PŪHARAKEKENUI / STYX RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
April 2017

53

3.0 Physical Context / Te Horopaki
3.1 Overview of Catchments
The Pūharakekenui / Styx River catchment is located on the northern
urban edge of Christchurch and is approximately 7,000 ha in area. The
principal waterways in the catchment are the Pūharakekenui / Styx River,
Kāpūtahi / Kaputone Creek and Smacks Creek. The catchment also
includes a number of man-made drains, natural springs and Brooklands
and Cranford Basin ponding areas. The river is a spring-fed system which
originates in the Harewood area in the north of Christchurch City. The
river meanders in a north-easterly direction through reserve, pasture,
horticultural areas and residential developments on its way to the sea via
Brooklands Lagoon and the Waimakariri River.

also forestry and agroforestry. Some rural areas, particularly surrounding
Belfast and around Hills and Prestons Roads, are being to be developed as
an extension to current urban areas.
The physical values of the environment of the catchment are described
in this section. Summary information from detailed technical reports on
groundwater, surface water quality, aquatic ecology and sediments is also
included.

The catchment also includes the Wilsons Drain. Wilsons Drain catchment is
a relatively small area (390 ha) situated to the north of the upper reaches
of Kāpūtahi / Kaputone Creek. Wilsons Drain is a partially piped system
that flows from the north of Belfast, under State Highway 1 before entering
Otukaikino Creek. There are also some northern areas of Belfast which
will discharge water into Otukaikino Creek. Cranford Basin to the south
of Queen Elizabeth II Drive is capable of draining to the Ōtākaro/Avon
River or the Pūharakekenui / Styx River and could be included in either
catchment. It has been included in this plan to facilitate investigations
within the natural ponding basin which exists on either side of Queen
Elizabeth II Drive.
Waterways within the urban areas are often partially piped, or are boxed
drains such as Kruses Drain.
The catchment is partially urbanised (34%) with a mixture of residential,
industrial, amenity and transport land uses. Urban areas are largely
located in the southwest of the catchment including the suburbs of
Northwood, Redwood, Northcote and Casebrook. The majority of land
(62%) in the catchment is used for farming, predominantly pasture but
54
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3.2 Geology
The Canterbury Plains are a complex of coalescing fans deposited by
eastward-flowing rivers emerging from the foothills of the Southern Alps.
During glacial periods valley glaciers reached almost to the foothills, and
meltwater rivers built alluvial fans.
The Canterbury Plains are formed on more than 500 m of gravel deposited
during the late Tertiary and Quaternary periods (the last 5 million years).
At the coast the gravel is shallower, being underlain at 240 m by clay,
sand, silt, peat and interbedded gravel deposited in an ancient coastal
environment. Basement rock is generally at a depth of 1.5 to 2 km,
although rock occurs at shallower levels near the Banks Peninsula hills.
Accumulating progressively downstream, the alluvial fans extended
to a coast which was several kilometres east of the present shoreline.
Successive glaciations deposited gravel layers that are generally 10 – 20
m, but up to 40 m thick. During interglacial periods the rising sea created
deposition areas for blue, brown and yellow sand, silt and clay with interbedded shell, peat and wood layers in the vicinity of the present day
city. Successive climate cycles have laid down six or more gravel layers
separated by significantly less permeable fine sediment. Layers can
be identified in some of the 10,711 well logs in the area. Inland from
Christchurch, the impermeable layers dwindle and disappear.
Groundwater beneath the plains is fed by percolating rainfall and
seepage from the Waimakariri River (following figure). It flows toward the
coast, entering each of the gravel layers which form separate aquifers,
from which water exits by upward leakage or by abstraction. Deeper
aquifers are fed from further up-gradient and are under artesian pressure.

Capping the Riccarton Gravel and forming the land surface of central and
eastern Christchurch is the Christchurch Formation. It is comprised of beach,
estuarine, lagoonal, dune and coastal swamp deposits of gravel, sand, silt,
clay, shell and peat. Extending along the coast between the Waipara and
Rakaia river mouths, inland as far as Belfast, Papanui, Fendalton, Riccarton
and Beckenham, it represents another river and sea deposition phase. Rising
sea levels following the last glaciation reached the position of the present
coastline about 9000 years ago. The maximum inland shoreline advance,
to about Riccarton Bush, occurred about 6500 to 6000 years ago when sea
level rose to a height similar to that of the present day. Continued deposition
of sediments then caused the shore to retreat to its present position.
The geology of the Pūharakekenui/ Styx catchment includes a range of
geologic deposits that are typical of the alluvial and coastal strata of the
Christchurch area. These range from free draining highly permeable gravels
associated with the Waimakariri River in the west, interspersed with lower
permeability overbank silt and sand deposits, which thicken in an eastwards
direction before dune sands begin to dominate the surface geology toward
the coastal margin. The permeable alluvial gravel strata forms a sequence
of productive gravel aquifers, which have been utilised by bores as deep as
222 m in the catchment. In the centre and eastern side of the catchment,
several discrete gravel aquifers occur at depth, which are separated by
lower permeability silty and sandy deposits formed in a marine or coastal
environment.

Four productive aquifers are named, from deepest to shallowest, Wainoni
Gravel (depth 150-170 m; age 350-380,000 years), Burwood Gravel (depth
120-130 m; age 250-310,000 years), Linwood Gravel (depth 70-90 m; age
120-200,000 years), and Riccarton Gravel (depth 40-60 m; age 14-70,000
years).
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Surface Geology of the Pūharakekenui / Styx Catchment
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3.3 Soils
Christchurch soils are rather clearly divided between those based on
outwash gravels and over-bank flows of the Waimakariri River to the west,
and near-coastal deposits typical of swamps, dune areas, floodplains
and estuaries nearer the coast.
The soils in the catchment range from alluvial gravels and sands to silts.
Moving east from the airport to the coast, soils become finer grained from
sandy gravels to sandy loams and silt loams. Soils near the coast have
been formed from estuarine deposits and so organic, peaty soils exist in
the Marshland area. Moving east towards the coast, the soils change
gradually from sandy Selwyn, Waimakariri and Kaiapoi soils to silt Taitapu
soils.
Generally soil infiltration and permeability decrease west to east as the
soils become finer grained. The soil properties within the Smacks Creek
sub-catchment are suitable for a proposed treatment train including
soakage facilities to ground. Although, note that this form of stormwater
disposal is not anticipated in this area to avoid risks of groundwater
contamination. For completeness, the soil types in this sub-catchment
are:
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•

Te Kakahi shallow and stony sandy loam;

•

Taitapu deep fine sandy loam;

•

Selwyn stony loamy sand; and

•

Waimakariri deep fine sandy loam.
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3.4 Groundwater
Geologic deposits range from free-draining highly permeable gravels
associated with the Waimakariri River in the west, interspersed with lower
permeability overbank silt and sand deposits that thicken in an eastwards
direction towards the coast. Productive gravel aquifers exist that change
from unconfined to confined towards the coast.
A relatively small area in the west with permeable strata and groundwater
deeper than two metres is likely to be conducive to stormwater soakage
systems discharging to ground. Careful site investigation will need to be
carried out prior to installation of any soakage system, however because
of a past history of contaminated industrial sites. Elsewhere over most
of the study area, ground permeability and seasonally high shallow
groundwater levels rule out the option of stormwater disposal by soakage.

The gravel aquifers of the catchment provide a productive water resource
that is used for abstraction purposes by the construction of bores. Records
from ECan show 1755 bores within the catchment boundary, although 827
are recorded as being for testing or monitoring purposes. The remaining
928 bores are typically used for drinking water, stock water, irrigation and
industrial purposes.

Groundwater quality is generally good due to the rapid through flow of
seepage water from the Waimakariri River discharging into the spring-fed
Styx, Kāpūtahi / Kaputone Creek and Otukaikino Creeks. The permeable
unconfined aquifer is vulnerable in the west to contamination, but in
the centre and to the east of the study area it is protected by the low
permeability surface sediments. Within the catchment 25% of land occurs
within an ECan zone where they wish to discourage any intensification in
landuse because of the risk of aquifer contamination.
The depth to the water table across the catchment is generally shallow,
as evidenced by the surface waterways which are fed from springs.
Regular measurements of groundwater level monitoring wells have not
shown any long term change in groundwater levels in the catchment. A
review of monitoring data in April 2011 showed some of the monitoring
wells exhibited no effect from the earthquake, whereas some others show
a short term rise in levels of around 0.75 m, which recovered to around
background levels within a few days. A subsequent review in August 2011
by ECan concluded there is no clear evidence of any significant change
in groundwater pressures or condition as a result of the earthquakes.
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Groundwater Cross Section Through Canterbury
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3.5 Springs
Groundwater in the catchment enters the waterways either as a general
seepage through the stream bed or as springs which exhibit a higher
concentration of groundwater discharge to the surface waterway at a
discrete location.
The rate of seepage depends on the relative elevation between the
groundwater levels and the water level in the stream channel as well
as the hydraulic conductivity of the strata in and around the stream
bed. Consequently, land use activities (including urban development
and stormwater management) that affect groundwater levels will also
affect spring discharges and the flows in surface waterways, which have
a corresponding impact on the value of those surface waterways. The
waterways are most sensitive to these effects at the western end of the
catchment where there is the highest degree of hydraulic connection
between the groundwater and the surface flow.

The Canterbury earthquakes in September 2010 and February 2011 resulted
in the occurrence two new springs in the Redwood area, which are within
the catchment area. They are located in an area of pre-existing springs
and therefore are likely to represent a relatively small change to the overall
groundwater situation within the catchment.

Groundwater flows to the surface at several discrete locations within
the catchment. A significant natural spring beside the Pūharakekenui/
Styx River accessible from Willowview Drive, Redwood Springs has been
enhanced with indigenous planting and a viewing platform. Two artificial
springs have been installed as landscape features. Deep groundwater is
pumped to the surface to supply the source of Kāpūtahi / Kaputone Creek
on Springwater Avenue. Spring-fed baseflow in a stormwater pipeline is
intercepted on Coolspring Way, Redwood Springs and discharged into a
stormwater swale in the esplanade reserve.
The following types of land development activities can impact on the
spring discharges:
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•

Local groundwater pumping to dewater a construction site;

•

The diversion of springs to alternative discharge locations;

•

Stormwater management and discharge locations.
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Springs in the Pūharakekenui / Styx Catchment
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3.6 Surface Water Network
3.6.1 Waterways Description
The Pūharakekenui / Styx River is one of the three main spring-fed rivers in
Christchurch, and is located on the northern urban edge of Christchurch
City. It is approximately 23 km long with a predominately low lying and
relatively small catchment of 7000 ha. It originates in the Harewood area
and then meanders in a north-easterly direction through reserve, pasture,
horticultural areas and residential developments before discharging into
the sea via Brooklands Lagoon and the Waimakariri River. The upper
reaches, upstream of Sawyers Arms Rd are ephemeral.
The principal tributaries of the river are Smacks Creek and Kāpūtahi /
Kaputone Creek, which are also spring-fed. They also receive varying
amounts of stormwater runoff following rainfall. There is a paucity of good
flow data for the river due partly to weed growth and accumulation in
the river channel affecting the calculation of flow rates. There is good
continuous water level data in the mid and lower sections of the river and
below the tide gates at the mouth of the river.
Water level in the river is measured at 15 minute intervals by a water level
recorder located at Radcliffe Road. Water level is also recorded in the
river by Council at Lower Styx Road, Harbour Road and downstream of
the tide gates. The Radcliffe Road site is jointly operated by ECan and
Council and has been operational since 1992. Water levels in the river
are strongly affected by weed growth and accumulation in the river
channel, particularly over the summer months. As the river is spring-fed,
baseflow conditions tend to dominate. Short duration high flow events
due to rainfall runoff occur periodically throughout the record.
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Waterway

Length and

Description

Major Tributaries

Catchment Area
Pūharakekenui 22.5 km, 7000 ha
/ Styx River

The Pūharakekenui / Styx River is a spring fed tributary of the Waimakariri River draining a north Canterbury catchment
from the airport east to Brooklands Lagoon. Land use in the upper reaches in urban, intensive horticulture in the middle
reaches, and pastoral farming in its lower catchment. The water quality of the river is good and in-stream ecological
values high compared with other Christchurch waterways.

Kāpūtahi /
Kaputone
Creek

10.8 km, 543 ha

Kāpūtahi / Kaputone Creek is the largest tributary of the Pūharakekenui / Styx River and is spring fed. The upper reaches
drain part of old Belfast while the lower reaches drain rural land west of Marshland Road. Kāpūtahi / Kaputone Creek
has suffered from a long history as receiving waters for polluted discharges from agricultural based industries located in
east Belfast. Mixture of agricultural, residential, and industrial land use. Kāpūtahi / Kaputone Creek has its headwaters
located west of State Highway 74, near Northwood and has previously been observed to be dry in these upper
reaches. Council has recently enhanced stream flows in the upper reaches by installing a bore and pumping into the
stream.

Smacks Creek

2.5 km, 115 ha

A spring fed waterway near the headwaters of the Pūharakekenui / Styx River, the creek is narrow and discharges into
the river at Willowbank Wildlife Reserve. The banks of the creek have been subject to recent urban subdivision.

Wilsons Drain

2.2 km, 270 ha

Wilsons drain is a timber lined waterway that drains north through the Waimakariri River stopbank at Chaneys to
the Otukaikino Creek. The catchment comprises old Belfast connected to Johns Drain upstream and rural land
downstream.

Kainga Drain

3 km, 130 ha

The drain flows east through sand dune from Kaiapoi Bridge, through Chaneys Plantation to the Pūharakekenui / Styx
River south of Brooklands. The catchment drains the existing industrial area at Kaiapoi Bridge and the Pūharakekenui /
Styx River floodplain at Brooklands.

Horners Drain

3 km, 400 ha

A large deep lined drain extending across farmland from Cranford Basin at Winters Road/QE II Drive to the
Pūharakekenui / Styx River, including Kruses Drain within the catchment area. The control gate in Winters Road Drain
at its confluence with Horners Drain can be used to divert flows north to the Pūharakekenui / Styx River, thus reducing
discharges down Bullers Drain to the Ōtākaro/Avon River.

Kruses Drain

1.27 km, 250 ha

Kruses Drain is a partly piped and partly lined waterway that drains the urban suburb of Papanui before joining Horners
Drain. Water discharge from Kruses Drain can flow either south or north along Horners Drain to the Ōtākaro/Avon River
or Pūharakekenui / Styx River.

Winters Road
Drain

665 m

Winters Road Drain flows east along Winters Road to QE II Drive and provides an outlet to either the Ōtākaro/Avon River
via Bullers Drain or the Pūharakekenui / Styx RiverRiver via Kruses Drain depending on the setting of the flow control
structure at Winters Road Detention Basin. The waterway drains the northern area of Dudley Diversion ponding area in
Cranford Basin. This is why Cranford Basin is included in the Pūharakekenui / Styx River SMP.

Dudley Creek
Diversion

1.15 km (open
waterway), 3.95
km (piped), 644
ha

The Diversion intercepts most of the Dudley Creek flow in Papanui and diverts it east through Cranford Basin to Philpotts
Road. The waterway diversion should not be confused with the Dudley Creek Diversion Pipeline under Innes Road.
A stormwater pumping station (PS 219) near Philpotts Road raises the discharge in the Diversion to maintain low dry
weather groundwater levels in Cranford Basin.
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Upper Pūharakekenui / Styx at Harewood Nursery
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3.6.2 Major Waterway Structures
There are a several major structures in the catchment which are relevant
to stormwater management and flood risk.
Pūharakekenui / Styx River Tide-Gates
These are located at the Waimakariri River stopbank across the river
northwest of Brooklands. The purpose of the tide-gates is to isolate the
Brooklands ponding area from extreme high tides propagating the
Waimakariri River from the sea. Storm runoff is detained behind the gates
during high tides, and released to the sea during low tides.

Cranford Basin Pumping Station
The basin sits as a sub-catchment between the Avon/Ōtakaro and
Pūharakekenui / Styx rivers. Land gradients are such that water can be
diverted from Cranford Basin catchment to the Pūharakekenui / Styx River or
to the Ōtākaro/Avon River. The lowest part of Cranford Basin has a Pumping
Station (PS 219) which takes water from the Dudley Creek Diversion as well
as other local drainage and delivers it into the Ōtākaro/Avon River.

Winters Road Detention Basin
This detention basin is located on the corner of Winters and Philpotts
Roads. The basin occupies 4.36 ha and has capacity of at least 50,000
m³. The basin facilitates discharges to the Avon as well as Pūharakekenui
/ Styx rivers and has never been operated to full potential because the
appropriate operating procedure is not well understood.
Horners Drain Lining
The drain is a timber and concrete lined drain extending north from Winters
Road to join the river near the Kāpūtahi / Kaputone Creek confluence
at Marshland Road. The structure cuts through an old sand dune to a
maximum depth of almost 5 m, with a deep concrete lined reach along
Hawkins Road representing a major asset replacement challenge and
cost. Highfield Park development intends to relocate Horners Drain to
the west within a broad green corridor through the proposed subdivision.
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Major Structures in the Pūharakekenui / Styx Catchment
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4.0 Freshwater Ecology / Rauropi Wai-māori
4.1 Overview of Ecological Health of Waterways
within the Surface Water Plan Area
Investigations have been undertaken to assess the riparian and instream
habitat, macroinvertebrate communities, fish fauna and ecological values
of the river and its tributaries.
The aquatic ecological values of sites in the river were determined and used
to classify waterways. The aquatic ecological values were subsequently
used for ranking waterways in the catchment to retain consistency with
other studies in the Christchurch area.

4.2 Areas with High Ecological Value
The Pūharakekenui / Styx River in the vicinity of the Styx Mill Reserve and
Smacks Creek had predominantly high aquatic ecological values due to
relatively high macroinvertebrate taxa richness, moderate trout spawning
habitat and high habitat scores compared to other Christchurch waterways.
The river at the Styx Mill Reserve also ranked relatively high due to the
presence of kēkewai/freshwater crayfish.
Moderate ecological value sites in the river were limited to upstream of
the confluence with Smacks Creek and upstream of the tide-gates near
Kainga Road. These upper river sites were considered to have moderate
ecological values due to a combination of moderate macroinvertebrate
taxa richness and good habitat due to riparian vegetation. The river near
Kainga Road is recognised as inanga spawning habitat and had relatively
high macroinvertebrate taxa richness. Two reaches of the Kāpūtahi /
Kaputone Creek were considered to have moderate ecological values
being in the vicinity of Blakes Road and MacDonalds Road largely due to
the fish communities identified.
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Surveys indicate that inanga are relatively common within the catchment,
juvenile inanga form the major component of the whitebait catch and the
mouth of the river at Brooklands Lagoon is a highly valued location for white
baiting. Notably, both brown trout and inanga have been found recently
to spawn within different areas of the river catchment.
The only recognised nationally threatened fish species found in the river
catchment was the longfin eel and although they appear to be relatively
common at several sites, their presence within the catchment is significant
and important due to their declining populations nationally.

4.3 Areas with Low Ecological Value
All of the drain sites and the remaining sections of the Pūharakekenui / Styx
River, Kāpūtahi / Kaputone and Smacks Creeks were ranked as having
low ecological value, this was primarily because the majority of sites had
poorer instream habitat overall which did not support diverse or ‘sensitive’
ecological communities. In general, the drain sites were dominated by run
habitat, soft bed sediments, had very little variation in channel width and
depth, and little to no instream/bank cover features.
The river has higher instream habitat scores (i.e. habitat is of greater quality)
than Kāpūtahi / Kaputone Creek or the drains, and that overall stream
habitat conditions in the river catchment could be generally described as
low to moderate.
Riparian vegetation is dominated by exotic species at most sites and is
typical of other modified waterways in the Christchurch area. Stream
shading is generally low, macrophyte cover is variable and periphyton cover
is relatively minimal at most sampling sites. The drain sites are the poorest
due to the lack of instream habitat diversity or cover features for sensitive
macroinvertebrate taxa or fish. Instream habitat (measured as total habitat
scores) has been was better in the Pūharakekenui / Styx River catchment
sites than in the Ōtākaro/Avon or Ōpāwaho/Heathcote rivers.
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Macroinvertebrate
Community
Index
(MCI)
and
Quantitative
Macroinvertebrate Community Index (QMCI) scores indicative of moderate
to poor habitat and/or water quality are common place throughout the
catchment.

provide laying sites for the eggs of aquatic insects) and specialist habitat.
•

Connectivity along streams should be improved by reducing the impact
of in-stream structures, such as culverts and low bridges.

4.4 Management Recommendations

•

Lighting systems should be used that reduce the effects of light pollution
on freshwater fauna.

There needs to be a multi-faceted approach to the management of the
catchment:

•

Management of macrophytes and periphyton should be undertaken
in a preventative manner rather than mechanical removal which has
deleterious effects on fauna.

•

Enhance spawning habitat for inanga and trout.

•

Areas with high ecological value need to be maintained, and where
possible enhanced, through appropriate management activities.

•

Areas with low values should be restored through intensive management
of water quality, and riparian and in-stream habitat; particularly in areas
that displayed high potential for ecological health (i.e., they had good
instream and riparian habitat), but the poor condition of the water is
affecting stream health (e.g. Kāpūtahi / Kaputone Creek).

•

Stormwater management should continue to focus on reducing levels
of contaminants (e.g. sediment, heavy metals and hydrocarbons),
particularly in the tributaries.

•

The removal of contaminated sediment within waterways should be
undertaken.

•

Deciduous trees in riparian margins should be replaced with evergreen
species, to reduce excessive amount of leaf litter input into waterways,
which affects water quality.

•

Riparian and in-stream habitat should be enhanced where appropriate,
including the use of such things as emergent large substrates (which
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5.0 State of the Takiwā / Te Āhuatanga o te Takiwā
The State of the Takiwā is a catchment-wide cultural assessment of
waterways conducted by a Rūnanga roopu (monitoring team) in
conjunction with Mahaanui Kurataiao Limited (MKT). The 2012 assessment
of the Pūharakekenui / Styx River was the first cultural health assessment of
the catchment using the State of the Takiwā methodology developed by
Te Rūnanga o Ngāi Tahu. The monitoring methodology includes a range
of quantitative and qualitative measures including water sampling, fish,
bird and vegetation surveys, mahinga kai assessments and observations
of other aspects of cultural health.
The 2012 survey included 19 monitoring sites including river, coastal and
estuary sites reflecting Ngāi Tahu Ki Uta Ki Tai (mountains to sea) resource
management principles (opposite).
The results demonstrated that a range of culturally relevant aspects,
including both instream and riparian values, were degraded at many
sites. High levels of modification to waterways, compared with traditional
conditions, were identified, especially in the mid-catchment areas.
Examples of modifications included the effects of flood management
and drainage activities and poor riparian management practices in
many places. In addition, the survey results shows that while mahinga
kai values are present in the catchment, opportunities for improving
mahinga kai values exist at all the sites surveyed. Overall, the survey
team noted many opportunities to improve cultural values associated
with waterways in the catchment.

•

Protection and enhancement of puna (springs) and waipuna (spring
water)

•

Restoration of water quality to a level at which mahinga kai can be
safely gathered

•

Control of pollution sources

•

Fencing stock out of waterways

• Riparian
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The roopu made a number of recommendations in their assessments of
State of the Takiwā monitoring sites in the catchment.
		
Key recommendations included:
•

Controls to prevent further modification of waterways

•

Seek opportunities to naturalise existing waterways

•

Protection of wāhi taonga and wāhi tapu

Takiwā, Overall Health Index scores
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Pūharakekenui / Styx Catchment Takiwā Monitoring Sites

Electric fishing and setting a Hīnaki
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6.0 Groundwater Quality / Kounga Puna Wai
6.1 Overview of Groundwater Quality within the
Catchment
Groundwater quality at depth is generally very good, although can
be more variable at shallower depth due to the impacts of land use
activities. In isolated areas, some deeper bores can display elevated
concentrations of iron, manganese and sometimes arsenic. This arises
from reducing groundwater conditions related to the presence of organic
matter (often peat deposits) within the aquifer. With this exception,
groundwater quality in the catchment is generally very good, due to the
rapid through-flow of seepage water from the Waimakariri River in the
western part of the area, which discharges into the spring-fed streams of
the Kāpūtahi / Kaputone Creek and Pūharakekenui / Styx River.

6.2 Management Recommendations
Only a relatively small area in the west of the Pūharakekenui / Styx River
catchment it is suitable for stormwater soakage systems. Elsewhere ground
permeability and seasonally high shallow groundwater levels rule out
the option of stormwater disposal by soakage. Careful site investigation
will need to be carried out prior to installation of any soakage system,
because of a past history of contaminated industrial sites.
For all urban development situations, careful consideration needs to
be given to the possible interception of permeable underground flow
paths that feed the springs that sustain surface waterways. It is important
that the construction of underground structures or services do not divert
water away from the spring discharge features, which could cause a
permanent detriment to the surface waterway. Construction measures
can be implemented to minimise the risk of such unintended diversions
occurring.
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7.0 Surface Water Quality / Kounga Waimāori
7.1 Overview of Surface Water Quality within
Surface Water Plan Area
Council has been collecting and reporting on water quality data since
1989 at eight sites within the catchment; five sites are in the Pūharakekenui
/ Styx River mainstem; two in Kāpūtahi / Kaputone Creek; one in Smacks
Creek. Environment Canterbury also monitor water quality in the river at
Teapes Rd (also known as the Richards Bridge site).
Overall, the waterways in the catchment comply with the proposed NRRP
water quality standards for pH, total ammonia and dissolved inorganic
nitrogen (DIN), and partly complied with temperature standards. The
requirement for water temperature to be less than 20°C was typically
met but the requirement for water temperature to be less than 11°C
between May and September was often not met. For the most part
the waterways did not comply with the dissolved oxygen (DO) standard
of >80% saturation nor the faecal coliform median of <100 cfu/100 mL.
Similarly the dissolved reactive phosphorus (DRP) standard in the NRRP of
no more than 0.002 g/m³ average annual increase was not met in any of
the waterways that had datasets suitable for comparison.
Metal concentrations were generally low throughout the catchment
but did show a relationship to sediment, illustrated by key stormwater
contaminants (lead, zinc, copper) being elevated generally as a result of
stormwater discharges and associated total suspended solids.

7.2 Areas of Good Water Quality
Water quality in the upper reaches of the river have low levels of
dissolved oxygen and suspended solids, and cool temperatures, which
are typical of a spring-fed waterway. Nitrate concentrations are also
relatively low, reflecting the close proximity of the Waimakariri River
which is the likely source of the spring-fed flow.
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Water quality in Kāpūtahi / Kaputone Creek is as of generally high quality,
although there are occasions when numbers of faecal indicator bacteria
and ammoniacal nitrogen concentrations have been high.
Median dissolved oxygen saturation is above the 70% standard at all sites
except Smacks Creek at Gardiners Road and Pūharakekenui / Styx River at
Gardiners Road.

7.3 Areas of Poor Water Quality
Water quality in Smacks Creek has been noted as being of poorer quality
than the Pūharakekenui / Styx River, although median numbers of faecal
indicator bacteria and median ammoniacal nitrogen concentrations were
lower than those reported for Kāpūtahi / Kaputone Creek.
Median dissolved reactive phosphorus (DRP) concentrations have exceed
the 0.016 g/m³ standard at five of the eight sites; concentrations are typically
lower in the upper reaches of the river and increase with increasing distance
downstream.
Cadmium concentrations were all below detection limits except for one
record where a concentration of 0.3 g/m³ was recorded in the river at
Gardiners Road, which is not necessarily an indicator of poor water quality,
but is noticeably different than the remainder of the catchment.

7.4 Management Recommendations
•

Investigate the source of Escherchia coli in the catchment and in
particular, manage the upward trends of it at Gardiners Road, Richards
Bridge.

•

Improvement in the water quality of tributaries should be undertaken, as
this could create substantial benefits downstream in the mainstem.
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•

Given the impact of stormwater runoff was apparent, the focus of
the SMP should be stormwater treatment systems throughout the
catchment, particularly for zinc (manage type of roofing material used
and/or require treatment for roofing materials).

•

Investigations into DRP inputs in the waterways, particularly Marshland
Road, Harbour Road and Blakes Road (Kāpūtahi / Kaputone Creek),
should be carried out to help direct management efforts.

•

Management options for nitrogen in the catchment, particularly
Kāpūtahi / Kaputone Creek, should be considered carefully due to
upward trends, many different inputs to the river, and the complex
relationship of rainfall and groundwater on concentrations.
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8.0 Instream Sediment Quality / Kounga Parakiwai
8.1 Overview of Instream Sediment Quality within
Surface Water Plan Area
A survey of sediment quality undertaken in 2009 involved the collection of
samples at 22 sites in the Pūharakekenui / Styx and assessed the physical
characteristics of the sediments along with metal and polyaromatic
hydrocarbon (PAH) concentrations.
Sediments from the Pūharakekenui / Styx River and Wilsons Drain
catchments have shown that the concentrations of metals were variable
between sites ranging from a two fold variation in nickel concentrations
through to an almost twenty fold variation in cadmium, copper, lead and
zinc.
The concentrations of metals in sediments from the river were generally
lower in rural areas compared with other rural catchments in Christchurch
with the exception of copper and lead. The sediment from urban areas
was comparable to that in urban and residential areas in the Ōpāwaho/
Heathcote River and Huritini / Halswell River catchments (particularly
copper, zinc and lead). Urban sites had higher concentrations of metals,
except for nickel which was higher in rural.
Overall, metal concentrations are similar to those measured in sediments
from streams in other local urban areas, with a few exceptions. Metal
concentrations, particularly zinc and lead are sufficiently elevated in
some parts of the river could be causing an adverse effect on the instream
ecology. However, the sites where elevated metal concentrations
occurred and macroinvertebrate community health was rated as low,
instream habitat was typically poor and was just as likely to be driving the
low instream ecological value at the site.
PAH concentrations in sediments within river were above the detection
limit in only eight of the 18 samples analysed. Sediments from the
lower reaches of the river had relatively low PAH concentrations which
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were similar to, or lower than, those measured in the Halswell River. PAH
concentrations in the sediments from rural areas were generally similar
or lower than those measured in the rural catchment of the Ōpāwaho/
Heathcote and Huritini / Halswell Rivers.
A comparison of the PAH concentrations in the sediments of the river and
Wilsons Drain catchments with the ANZECC (2000) guidelines showed that:
The concentration of low molecular weight PAHs was in excess of the ISQGlow at both sites and the sample from the Pūharakekenui / Styx River also
exceeded the ISQG-low for high molecular weight PAHs.
Overall, PAH concentrations are elevated at a limited number of sites in
the Pūharakekenui / Styx SWP Area and are similar to those measured in
sediments from streams in other local urban areas.

8.2 Areas with Good Sediment Quality
The mainstem of the Pūharakekenui / Styx in the lower catchment had low
concentrations of metals in sediment compared to the other sites but was
generally comparable to other catchments of similar landuse.
Sediments from the lower reaches of the river also had relatively low PAH
concentrations which were similar to, or lower than, those measured in the
Huritini / Halswell River.

8.3 Areas with Poor Sediment Quality
Polycyclic aromatic hydrocarbon concentrations are sufficiently high in
Wilsons Drain and the Pūharakekenui / Styx River at Marshlands Road that
they may result in adverse effects on the instream ecological values at the
site.
Kāpūtahi / Kaputone Creek and several of the other drains had higher
PŪHARAKEKENUI / STYX RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
April 2017

metals in sediments, which may relate to the depositional
nature of drains.
All three sites sampled in the Kāpūtahi / Kaputone Creek
exceeded the zinc guidelines and two exceeded the lead
guidelines. Zinc concentrations exceeded the ISQG-high at
two out of the three sites.

First Flush Pond at Redwood Springs Designed to Trap Sediment
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8.4 Sediment Management Recommendations
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•

Catchment-wide measures to control pollutants, such as source control
and treatment devices, particularly in areas with high contaminant
concentrations.

•

Control of roading material entering stormwater system and waterways
in areas where coal tar was used; given the extensive damage done
during the earthquakes, it would be pertinent to develop a management
plan to minimise the loss of contaminated material into the stormwater
and stream systems during roading reconstructions.

•

Sediment toxicity testing to elucidate effects of contaminants on
freshwater fauna.

•

Further studies to investigate contaminant sources in hotspot areas (from
current and historical inputs).

•

Removal of sediment to remove contaminants in system.

•

Testing of sediments at sites not sampled during this study.

•

Event based testing (in both streams and stormwater networks) to
determine localised contaminant sources.

•

Characterisation of the source of contamination in both the rural and
urban areas, with a targeted management approach as suits each
contaminant type (i.e., source of nickel in rural areas).
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Comparison of Copper, Lead and Zinc to ANZECC (2000) Sediment Quality Guidelines
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9.0 Flood Risk / Mōrea Waipuke
9.1 Nature of Flooding
Flood modelling for the catchment has considered four flood mitigation
options with the results supporting the final recommendation to implement
the partial detention option. The design storms for the modelling exercise
were based on a maximum probable development (MPD) scenario which
allowed for some infill housing in existing developed areas, in addition to
the new development possible in the catchment. The hydrology allowed
for predicted climate change over the next few decades, with existing
rainfall intensity and rain depth being increased by 16%. The hydraulics
also allowed for a 500 mm sea level rise (in terms of current national
guidelines).

9.2 Surface Flooding
The modelling results predict a ponding level increase of about 100 mm
(for the 2% AEP event) for the Brooklands floodplain can be expected.
Within the Pūharakekenui / Styx River and Kāpūtahi / Kaputone Creek
channels, more significant flood level increases of up to 290 mm in places
could occur for the MPD, partial detention proposal.

9.3 River and Stream Flooding
Whilst more significant, the predicted rise in flood levels in the river, up to
210 mm on average every 50 years, is generally confined within river banks.
The channel of Kāpūtahi / Kaputone Creek is not as well incised as the
Pūharakekenui / Styx River, but any minor bank overflows in the lower reaches
are over farmland rather the residential land. Potential flood damage is
likely to be minor. The impact of higher river levels during more frequent
events is unlikely to result in significant bank erosion due to the relatively low
velocities in the river channel. These low velocities result from the flat nature
of the catchment and the tide gates at Brooklands.
Consultation with farmers on the floodplain west of Brooklands and Kaputone
Creek revealed that their prime ‘flooding’ concern is the inconvenience
of frequent waterlogging and inundation of riparian margins rendering
this land unsuitable for grazing. These issues are considered operational in
nature and have not been addressed in the SMP because their influence on
peak flood levels during major events is relatively minor. However, options
such as dredging the channel bed are being considered by Council asset
management staff.

Brooklands suffered substantial damage to land and buildings in the
2010 and 2011 earthquakes. The Christchurch Earthquake Recovery
Authority (CERA) announced on 17 November 2011 that the final 417
dwellings in Brooklands were zoned red. The majority of Brooklands has
been abandoned although some red zone residences are still inhabited.
The small increase in the depths of flooding in the Brooklands Ponding
Area above the Pūharakekenui / Styx river floodgates anticipated during
extreme events is, therefore considered acceptable in the SMP as the
flood damage cost would be limited to rural land.
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9.4 Tidal Flooding
Environment
Canterbury
has
installed
a
large double-hinged tide-gate structure in
the Waimakariri River stopbank across the
Pūharakekenui / Styx River northwest of Brooklands.
The purpose of the structure is to isolate the
Brooklands ponding area from extreme high
tides propagating up the Waimakariri River from
the sea. Storm runoff from the catchment is held
back behind the tide-gates when they are closed
at high tide and discharges to the sea during low
tides. Rudimentary calculations indicate that the
tide-gates have the capacity to discharge a high
flow rate through the structure with minimal head
loss.
Modelling indicated that the design duration
for maximum depth and extent of ponding at
Brooklands occurred after 48 hours (i.e. four tide
cycles). The tide-gates operate efficiently and
are in good condition (see photo opposite).

Pūharakekenui / Styx River Tide-Gates at Brooklands
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9.5 High Risk Stormwater Sites
Industrial Land Use
The environmental management practices at existing and new industrial
sites within the Pūharakekenui / Styx River Catchment are a key issue in
relation to protecting groundwater and surface water quality. Historical site
practices with little or no contaminant management are well recognised as
a significant contributor to environmental effects observed in both surface
waterways and groundwater.
The existing area of the catchment zoned Business is 329 ha, much of which is
still vacant land. The development scenario adopted for the SMP increases
the Business area to 437 ha total. The industrial land under this scenario is
located in a corridor extending between Main North Road and the railway
line north-east of Belfast Road to Chaneys and Kainga.
The SMP provides for the treatment and detention of stormwater runoff from
new industrial land and retrofit facilities for most of the runoff from existing
industrial land. The water quality of stormwater discharges from industrial sites
into the Council’s network will need to be of a quality that does not inhibit
Council’s ability to meet the receiving environment objectives. Some on-site
treatment will almost always be necessary to pre-treat runoff. Sites that are
unable to achieve this standard will be required to apply to Environment
Canterbury for their own discharge permit.
The Hazardous Substances and New Organisms (HSNO) Act 1996, which
replaced the Dangerous Goods Act, has significantly increased the
requirements for more appropriate management, storage, and handling of
hazardous substances. Industrial sites, in particular new sites, are significantly
improving their site and environmental management practices.
The improvement of site and environmental practices of existing industrial sites,
in particular the older sites, are well recognised as a significant opportunity
to improve environmental quality within the Pūharakekenui / Styx River
Catchment. The Council is interested in working closely with Environment
Canterbury in identifying key sites that both organisations can further promote
and enforce appropriate practices and source control where required. This
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can be achieved through Council supporting Environment Canterbury’s
existing Pollution Prevention Guide programme by providing additional
resources. In addition, Council will work with Environment Canterbury to
identify higher risk industrial sites, and conditions of the stormwater discharge
consent will ensure industrial stormwater discharges into the Council’s
stormwater network are managed appropriately.
Industrial Site Management
The environmental management practices at existing and new sites within
the catchment are a key issue in relation to protecting groundwater and
surface water quality. Kāpūtahi / Kaputone Creek and the Johns Road
industrial areas (amongst other historic areas) are recognised as significant
contributors to detrimental environmental effects.
Belfast has a long history of freezing works and other ‘wet’ industries
processing agricultural products. These industries have been located east of
old Belfast between the Main North Railway Line (for transport convenience)
and beside Kāpūtahi / Kaputone Creek (for waste and stormwater
discharge convenience). In recent decades the Belfast freezing works has
discharged treated wastewater into the Waimakariri River to the north, but
stormwater from the sites has continued to discharge untreated to Kāpūtahi
/ Kaputone Creek . The existing agricultural industries have scaled down
their operations in the last decade and improved stormwater site control. As
a consequence, the amount of polluted stormwater discharge to Kāpūtahi
/ Kaputone Creek has reduced.
It is proposed that all new industrial land will be treated and detained and
retrofit facilities will be installed for most of the runoff from existing industrial
land. A standard industrial pre-treatment device favoured by Council is a
conveyance swale located in the sites landscaping strip. The swale requires
a shutoff mechanism to trap any spillages before they enter the stormwater
network.
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10.0 Contaminant Load Model / Wāhi Paitini
A key aspect of integrated catchment management is the management
of stormwater contaminants over time. Modelling the generation of
contaminants in catchment allows assessment of changes in land
use and various treatment options on contaminant loads. This allows
forecasting of the likely need for controls that may be required to manage
contaminants to appropriate levels and thereby ensuring that changes
in catchment land use over time do not result in significant increases in
contaminant loads. Significant increases in contaminant loads may have
adverse effects on downstream environments.
Contaminant loads and water quality predictions were calculated for
the following nodes within the catchment:
•

Pūharakekenui / Styx River at Gardiners Road;

•

Smacks Creek;

•

Pūharakekenui / Styx River at Main North Road;

•

Horners Drain;

•

Kāpūtahi / Kaputone Creek at Belfast Road;

•

Pūharakekenui / Styx River at Marshland Road;

•

Pūharakekenui / Styx River at tide-gates; and

•

Wilsons Drain.

The model assessed three mitigation options:
•

Option 1 – Dry sedimentation ponds;

•

Option 2 – Dry sedimentation ponds with wetlands (as described in
the SMP); and

•

Option 3 – Dry sedimentation ponds with filtration systems
(StormFilters®).

The model predicted modest increases in contaminant loads and
changes in water quality as a result of development (and including
treatment under Options 1-3). All treatment options were predicted to
provide a sound level of mitigation based on estimated water quality in
the lower reaches of the river. However, in the upper reaches of the river,
water quality is generally predicted to require a higher level of treatment
than the pond only option (Option 1).
The contaminant loads assessment confirmed therefore that the proposed
SMP (Option 2) is the appropriate option for implementation because it
will provide an appropriate level of contaminant removal that will enable
Council to meet the receiving environment objectives. As an additional
separate exercise to the main model, dry sedimentation ponds with wet
ponds were also assessed. At some specific facility sites (list as per SMP)
wet ponds are proposed in the SMP because of site constraints.

The model assessed two development scenarios:
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•

Existing development as at 2003; and

•

Future development (2057) based on the RPS Proposed Change 1.
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11.0 Stormwater Management Plan (SMP)
Mahere Wai āwhā
In order to meet stormwater discharge consent requirements set by ECan,
the Council has developed the Pūharakekenui / Styx SMP (seperate to this
document), to maintain and where appropriate improve existing water
quality in the receiving waters in the face of the urban growth expected.
For each facility the stormwater quality treatment train downstream of new
and existing urban areas will comprise of an off-line sedimentation basin
followed by a constructed wetland (or constructed wet pond). General
stormwater detention is provided by shallow back flooding over wetlands
during infrequent storms.
Implementation of the SMP will be undertaken over a long period (35
years or more). The projection assumes that the construction of facilities
(and associated expenditure) will be variable due to other planning and
infrastructure constraints which impact on land development staging. The
programme for the design and construction of facilities will need to be
closely aligned with associated planning and infrastructure programmes,
to ensure facilities are created ahead of land development.
The Canterbury earthquakes have resulted in some significant alterations
to the urban limits and thus some unforeseen projects have emerged
associated with the Prestons and Highfield subdivisions. These large
subdivisions will provide much of the stormwater infrastructure as part of
their developments which will be vested with the Council in due course.
Council will require that they conform to this SMP. The same is true of the
other major subdivisions such as Belfast Park and Applefield Devondale
prior to the earthquakes. Generally speaking, partial detention is to be
provided via first flush basins and then back flooding within wetlands.

11.1 Facilities and Devices
11.1.1 Existing Facilities
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There are a several major structures in the catchment which are relevant
to stormwater management and flood risk. These include the river tidegates, Winters Road Retention Basin, Cranford Basin and Horners Drain. In
addition, there is a control gate on the Winters Road Retention Basin and
pump station 219 in Cranford Basin.
The river tide gates are large double-hinged gates which were installed
by ECan and are located in the Waimakariri River stop bank northwest of
Brooklands. They are designed to isolate the lower Pūharakekenui / Styx River
floodplain from tidal inflow up the river from Brooklands Lagoon. According
to the Council the tide gates operate efficiently and are in good condition.
The Council calculates that the tide-gates have the capacity to discharge
a large volume of floodwater with minimal head loss through the structure.
Modelling indicates that the design storm duration for maximum depth and
extent of ponding in the lower floodplain occurred after a 48 hour design
storm event (4 tide cycles).
Winters Road Detention Basin was built in 1981 on private farmland on the
corner of Winters and Philpotts roads. The basin is 4.36 ha in area with a
storage capacity of at least 50,000 m³. This basin is used to provide detention
for flows which would otherwise cause flooding particularly in Bullers Drain
but also along Horners Drain depending on the setting of the control gate
in Winters Drain.
Cranford Basin sits as a sub-catchment between the Ōtakaro/Avon and
Pūharakekenui / Styx rivers. Land gradients are such that water can be
diverted from Cranford Basin catchment to the Pūharakekenui / Styx River
or to the Ōtākaro/Avon River. The lowest part of Cranford Basin has a
Pumping Station (PS 219) which takes water from the Dudley Creek Diversion
as well as other local drainage and delivers it into the Ōtākaro/Avon River.
The levels are such that it would be possible to create a channel from the
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pumping well at PS 219 and deliver water to the Pūharakekenui / Styx River
via Horners Drain.
The basin is in the mid reaches of the Ōtākaro/Avon River and Pūharakekenui
/ Styx River catchments and has the potential to provide detention to
protect downstream Avon/Ōtakaro and/or Pūharakekenui / Styx rivers from
flooding effects as well as retro-fitting of stormwater treatment from its own
catchment.
There is a current proposal to create an extension of the Northern Arterial
motorway through the basin between Cranford Street and QEII Drive. This
will create a demand for compensatory storage and stormwater treatment
facilities to mitigate the effects of this development. There are also zoned
but undeveloped areas around Cranford Basin which could benefit from
compensatory storage being provided in the basin.
The basin itself was created by the settlement of a deep layer of peat that is
continuing to settle to the point that it is becoming impractical for its historic
horticultural uses to continue. By stopping the continual drainage and drying
out of the ground necessary for horticulture and allowing the groundwater
level to come nearer to the surface, the settlement would likely be arrested
and the area would thus stabilise and perform an important hydrological
function for the future. The basin could be developed as a surface water
management area providing significant environmental benefits. Peripheral
developments with stormwater treatment and detention in the basin will
then be more feasible.

Horners Drain extends north from Winters Road and joins the Pūharakekenui
/ Styx River near the Kāpūtahi / Kaputone Creek confluence at Marshland
Road. It is a timber and concrete lined drain, and the deep concrete
reach is a major challenge in terms of replacement and cost. The Council
is working with the developers of the Highfield subdivision to realign parts of
this drain and deliver water more directly to the Pūharakekenui / Styx River.
Horners Drain is currently a major restriction to discharges from the upper
catchment and results in significant ponding on land east of the proposed
Northern Arterial route and north of QEII Drive.
Kruses Drain collects flows from the large sub-catchment around the
Northwood Shopping Centre and discharges into Horners Drain at a point
about one quarter of the way from QEII Drive to the Pūharakekenui / Styx
River. Horners Drain is on a very flat grade and so water discharged from
Kruses Drain can flow both south along Horners Drain to the Ōtākaro/Avon
River and/or north along Horners drain to the Pūharakekenui / Styx River.
The control gate in Winters Road Drain - immediately downstream of the
Horners/Winters Drain intersection - can be used to divert flows northward to
the Pūharakekenui / Styx River via Horners Drain and thus limit the discharges
to the Ōtākaro/Avon River via Bullers Drain. In the larger events this control
gate can also divert flows into the Winters Road Detention Basin and thus
minimise uncontrolled flooding along both Bullers and Horners drains.

It is clear that competing interests and the proximity to the centre of
Christchurch make the process of finalising a plan for Cranford Basin quite
a challenge. However, the tools are now available by way of computer
models to assess a range of options and refine designs.
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11.1.2 New and Retrofitted Facilities
Stormwater treatment methods and devices have been arranged from
multi-value at the top to single value at the bottom of the Toolbox Treatment
Hierarchy (Table 1). For any particular site, appropriate methods near the
top of the table (multi-value) are preferred to single value methods lower
down the table. The toolbox table lists only the ‘structural’ or engineering
methods considered in this SMP. Other engineering methods such as green
roofs, for example, have been used elsewhere. However, ‘green roofs’ have
not been included in the Toolbox because they have not been assessed in
the SMP technical studies for potential coverage and subsequent benefit.

11.1.3 Contribution to Six Values
The Pūharakekenui / Styx SMP has been prepared with consideration of its
contribution to the six values and is considered to be consistent with the
vision for the river and its tributaries.

Treatment Basin at Redwood Springs
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Toolbox Treatment Hierarchy Based on Values Supported
Method

Constraints

Suitable Location

Catchment Size

Number of values
supported

Waterway restoration

Habitat limiting waterways

Public land beside streams

6

Wetland

Space required. Proximity to
houses

New growth area.

Large

6

Sedimentation basin

Space required. GWL*>1m

New growth area. Confined aquifer.

Large

4

Soil adsorption basin

Space required. GWL>2.5m

New growth area. Unconfined
aquifer.

Large

5

Stormwater tree pit

Clogging after 20 years. GWL> 1m

Central City avenues

Small

4

Rain garden

GWL>0.6m

Streets retrofit

Medium

4

Wetland swale

Width required

High GWL, low gradient sites

Small/medium

3

Dry swale

Width required. GWL>1m

Wide roads. Industrial sites.

Small/medium

2

Permeable pavement

Light traffic. Clogging.

Street parking bays. On-site parking.

Small

1

Waterway sediment
removal

Site access. Sediment disposal.

In-line weirs and ponds

Large

2

Propietary filtration
devices

Minimum head loss

Busy roads. Industrial sites.

Small/large

1

Vacuum street sweeper

Low interception. Not available
in NZ.

Busy intersections

1

Street sump cleaning

Low interception

Busy intersections

1

Stormwater tank

Flow attenuation rather than
treatment

Residential intensification

Small

1

*GWL = groundwater level
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11.2 Source Controls
Preventing or minimising stormwater contamination at source is generally
the most effective and efficient way of avoiding adverse effects on the
receiving environment. ‘End-of-pipe’ measures alone will not deliver the
improvements desired in receiving water quality and consideration needs
to be given to contamination generating activities and to non-structural
controls.
Non-structural controls include source controls, monitoring and enforcement,
the 2014 Water Supply, Wastewater and Stormwater Bylaw, education and
working with industry. Contamination activities and potential non-structural
controls are listed in the table on the opposite page. Non-structural controls
benefit all six values by minimising adverse effects on waterways.

11.3 Non-Structural Approaches to Management of
Industrial Site Discharges
It is recognised that management of stormwater discharges from industrial
sites is a key issue in relation to protecting water quality in the SMP Area.
Belfast has a history of freezing works and other industries processing
agricultural products which discharge untreated stormwater to waterways
such as Kāpūtahi / Kaputone Creek, although in recent years these activities
have scaled down resulting in a reduction in the amount of untreated
stormwater being discharged to Kāpūtahi / Kaputone Creek.
The water quality of stormwater discharges from industrial sites into the
Council network is required to be equivalent to the discharge from residential
areas, which is likely to almost always involve some on site pre-treatment
prior to discharge to the network. Where the necessary standard cannot
be met, the particular site will need to apply directly to ECan for a separate
stormwater discharge permit.
Removing industrial sites from the Pūharakekenui / Styx SMP consent will be
an action of last resort. This approach to industrial site management will
ensure in the medium term that industrial stormwater discharges will improve
and become more reflective of residential or commercial stormwater
quality.
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Contamination Activities and Potential Non-Structural Controls
Activity

Contaminants

Present Controls

Potential Controls

Control Mechanisms

Roofs

Zinc, copper

Preference for colorsteel™
(residential). Move toward
zincalume™ (industrial).
Erosion and Sediment
Control Plans (ESCPs)

Treatment of runoff from zinc
and copper surfaces.1

1. SMP consent condition.
2. Revised Stormwater Bylaw 2014.

On-road construction Sediment

Building sites

Sediment

ESCP required but difficult to
enforce

Treatment de-vices for all
1. Interim Global Stormwater
significant road reconstruction. Consent conditions.
2. Construction Std. Spec. Pt 1 s. 18
& CCC std. spec re ESCP.
More site inspections
1. Building Consent.
2. SMP condition for building sites.

Subdivisions and
major earthworks

Sediment

ESCP required

More site inspections

Subdivision consent

Commercial
discharges onto
street

Detergent, cleaners,
chemicals, food and drink

Monitoring by Trade Waste
team and re-porting to
ECan.

Automatic valve switching
between stormwater and sewer.

Vehicles

Copper and zinc

Spills

Various

1. Occasional sump
cleaning.
2. Street sweeping.
ECan/CCC procedures

1. Washdown water captured
by sewer.
2. On-street treatment devices
in high risk areas
1. More sump cleaning & vacuum sweeping. 2. Copper free
brake linings.2
Review procedures

Air discharges

Various

ECan consents

Industrial

Chemicals, hydrocarbons,
litter, particles, dust

Trade Waste Bylaw

More treatment on site.

Trade Waste Bylaw

Litter

Visual, ingestable solids
trapped by wrappings, BOD

Sump grates & street
sweeping

1. More street sweeping. 2.
Education pro-gramme.

On-going education programme

Residential waste
products

Oil, paint, car washdown,
herbicide

Water Related Services
Bylaw

1. Revised Stormwater Bylaw
On-going education programme
2014. 2. Education programme.

Animals and
waterfowl

Nutrients, bacteriological

Limited control of Canada
Geese

Maintain control of exotic
water fowl numbers

River bank and riparian vegetation
design

Wastewater
discharges

Nutrients, bacteriological

Overflow reduction
programme to meet Ecan
consent conditions

Maintain overflow reduction
programme

1. ECan consent.
2. Wastewater Recovery
Programme.

pLWRP rules

1

The contaminant load model run for the Avon catchment estimates that approximately half of zinc comes from roofs.

2

Up to 75% of copper in Auckland stormwater comes from vehicles.

PŪHARAKEKENUI / STYX RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
April 2017

1. CCC operations contracts. 2.
National initiative needed via
Ministry of Transport.
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Executive Summary / Whakarāpopototanga
The Huritini / Halswell River catchment covers an area of approximately 190 km2 .
The river originates from scattered spring-fed sources around the southwest and
suburban fringes of Halswell, Templeton and Prebbleton that flow into Knights
Stream, Te Tauawa a Maka / Nottingham Stream, and some rural drains. These
tributaries then combine to form the Huritini / Halswell River which meanders
south past Lansdowne Valley and flows into Te Waihora / Lake Ellesmere.
The catchment falls within the boundaries of both Christchurch City Council
(Council) and Selwyn District Council. Only a small percentage (15%) of the
total catchment area sits within the Christchurch City boundary. The catchment
is largely urbanised within Christchurch City with rural land beyond the suburb
of Halswell.
The catchment has traditionally been a significant source of mahinga kai,
and a focus of natural, cultural and heritage values since earliest settlement
over 600 years ago. Ongoing development and extensive settlement within
the catchment over the last two centuries, combined with the more recent
earthquakes of 2010/2011, have seen a degradation of catchment values
including, reduced water quality due to pollution and siltation, reduced
hydraulic capacity, loss of terrestrial vegetative cover and decreased in-stream
habitat for fish and invertebrates.
For over 20 years the Council has focussed on a multi-value approach to
the management of its waterways. By identifying six core values – ecology,
drainage, culture, heritage, landscape and recreation – as the drivers for
improved surface water management, the Council has shown a proven ability
to translate legislative requirements and community aspirations into tangible
reflections of a more sustainable approach to asset management.

Vision:
The surface water resources of Christchurch support the social,
cultural, economic and environmental well-being of residents,
and are managed wisely for future generations.
Toitū te marae a Tangaroa, Toitū te marae a Tāne, Toitū te iwi
This Surface Water Plan communicates how this vision is being realised and
planned for the Huritini / Halswell River catchment.
Part One of the Plan outlines:
• Current status of the Huritini / Halswell River catchment relative to the
Council’s six values approach to waterway asset management.
• Surface water management - vision and approaches. Eight approaches,
with exemplars, to demonstrate how future protection, enhancement
and management of our waterways and surface water can achieve
high level outcomes across all six values are identified.
Part Two of this document summarises a number of key technical documents
that have been used to inform the development of stormwater management
approaches, they detail the necessary infrastructure required for improving
water quality and quantity discharges into the river.

This document focuses on the headwaters of the Huritini / Halswell River
catchment within the Christchurch City jurisdiction.
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Te Waihora / Lake Ellesmere the receiving waters for the Huritini / Halswell River.
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Matuku-moana / White-Faced Heron
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Introduction / Kupu Whakataki

Purpose of this document
•

•

•

To identify and summarise the current status of, and key issues within,
the Huritini / Halswell River catchment relative to the Council’s six values
of waterway asset management: ecology, drainage, culture, heritage,
landscape and recreation.
To communicate and facilitate community discussions on how the surface
water management approaches available, might be implemented to
enhance the six values and realise the vision for the Huritini / Halswell
River catchment.
To highlight, from over 20 years of Council waterway enhancement
experience, city-wide projects that have achieved high level outcomes
across all six values and that can be used as exemplars for future work in
the Huritini / Halswell River catchment

The Catchment
The catchment is located to the south of Christchurch, covers an area of
approximately 190 km2 and sits within the boundaries of both the Selwyn
District Council and Christchurch City Council.
The principal waterway within the catchment is the Huritini / Halswell River,
with its key tributaries and sub-catchments including, Quaifes Road Drain
and Te Tauawa a Maka / Nottingham Stream, Knights Stream and the
minor drains in the Halswell Junction Road area. In addition to the river and
its tributaries, the catchment is characterised by a number of man-made
drains, natural springs, and ponding areas.
The Huritini / Halswell River is a spring-fed river system, arising from Knights
and Te Tauawa a Maka / Nottingham Streams, of which approximately
27km flows through the Christchurch District. It originates in the rural land
around Prebbleton, Templeton and the suburb of Halswell in the south of
Christchurch. The river meanders southwards through industrial, residential
and rural land until it discharges into Te Waihora / Lake Ellesmere.
While the overall catchment is predominantly rural land and made up of
approximately 65% flat land, the remaining 35% is steep hill country, rising to
500 metres above sea level on Banks Peninsula. The catchment’s landscape
is characterised by steep Port Hill’s sub-catchments to the east, small urban
8

headwater tributaries to the north (including the industrial area of Hornby and
residential area of Halswell, large flat rural plains including a 50 km2 floodplain, and
the southern low-lying catchment fringe bordering Te Waihora / Lake Ellesmere.
The part of the upper catchment that sits within the City Council boundary
consists of approximately 2300 ha with the predominant existing land use being
rural, followed by business zoned land and residential areas with the balance
comprising roads and open space. There is increasing pressure, particularly since
the earthquakes, on rural areas to be re-zoned for urban/residential development.

Background Investigations & Technical Reports
This document is based on a range of reports, investigations and strategy
documents that have been adopted by the Council over the last 20 years
including:
•

Halswell River/Huritini Floodplain Investigation; (Environment Canterbury Technical
Report);

•

Technical investigations underpinning the Huritini / Halswell SMP;

•

South-West Christchurch Area Plan;

•

Restoring Knights and Nottingham Streams: An Issues and options Report and Six-values
Response to Earthquake Related Damage;

•

City-wide Bank Stability and Treatment Options and Guidelines Upstream Waterways
(2013);

•

Waterways and Wetlands Natural Asset Management Strategy (1999);

•

Christchurch City Council Surface Water Strategy 2009-2039;

•

Waterways and Wetlands Drainage Guide (2003);

•

Infrastructure Design Standards (Part 5);

•

Christchurch City Council Public Open Space Strategy 2010-2040;

•

Christchurch City Council Biodiversity Strategy 2008-2035;

•

Christchurch West Melton Zone Implementation Programme (ZIP) for the Canterbury
Water Management Strategy (March 2013);

•

Ōtautahi/Christchurch City Landscape Study (Draft, March 2015);

•

Mahaanui Iwi Management Plan (2013);

•

South-West Christchurch Area Plan Phase 1 Reports (2008).

Given that Council undertakes waterway environmental monitoring reporting on
an annual basis, future reports should be read in order to understand the changing
environmental state of the river.
HURITINI / HALSWELL RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
July 2016

Legend

Huritini / Halswell River Catchment: Waterways

YAL
D

HU

RS

TR

OA

OA
D

D

ROAD
RICCARTON

EN
R

1. Huritini / Halswell River
3. Te Tauawa a Maka / Nottingham Stream
4. Quaifes Road Drain

RL

AD

TS

LI

SH 1
LL

AD

O

R

E

SH 1
W

L

8.

JU

NC

D

EL

BROUGHAM STREET

TI

4.

O

N

RO
A

LS

AL

H

RO

RO

SP
AR
KS

AD
RO
S

6.

2.

SW

SH 1

HA

SP
RI

NG

N
OL

NC

7. Halswell Quarry Wetland
9. Springs, Halswell Reserve

AD

RO

9..

8. West Lake Reserve

MOORHOUSE AVENUE

AD

5. Case Drain
6. Creamery Drain

ROAD

ET

UTH RO

MAIN SO

BLENHEIM

CU

COLOMBO STREET

CA
RM

2. Knights Stream

AD

5.

3.
6.

7.
1.
Halswell Domain, Nottingham
Stream

TAI TAPU ROAD

1.

Knights Stream

Muir Park, Nottingham Stream

Quaifes Road Drain

Case Drain

HURITINI / HALSWELL RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
July 2016

HALSW

ELL RIV

ER

Huritini / Halswell River

Creamery Drain

Halswell Quarry Wetland

West Lake Reserve, Halswell

Springs, Halswell Reserve
9

10

HURITINI / HALSWELL RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
July 2016

1.0 CURRENT STATE OF THE SIX VALUES
Te Āhuatanga o Te Wai

Ecology
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Drainage

Culture

Heritage

Landscape

Recreation
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1.1 Ecology
The inter-relationships between organisms and their environment.

Issues

Existing conditions & values

•

•

The catchment is highly modified in some parts due to large areas
of rural development and urbanisation, and other factors such as instream obstructions, pollution, stream bank damage, and habitat loss
(e.g. riparian vegetation).

•

The ecological health of the waterways in the catchment is poor, with
pollution tolerant faunal species and eutrophic aquatic vegetation
dominating. The Quaifes Road spring-fed drain network has higher
ecological values compared to other sites in the catchment. Whereas,
the upper reaches of rural Knights Stream are regarded as low value for
both fish and invertebrates. The waterway at this location has become
greatly modified and the removal of riparian vegetation has greatly
decreased bank stability, resulting in bank erosion and large sediment
inputs into the waterway.

•

•

•

There are remnants of native aquatic and riparian plant species (e.g.
some of the threatened climbing nettle Urtica linearifolia along Knights
Stream.

•

Native invertebrate taxa and fish species are present throughout the
catchment, including species of conservation concern, such as the
Kēkewai / Freshwater Crayfish, Tuna / Longfin Eel and Īnanga / Whitebait.

•

Te Waihora / Lake Ellesmere, at the mouth of the river, is recognised as
a wetland of international significance and has a Water Conservation
Order over it that includes recognition of its habitat for wildlife, indigenous
wetland vegetation and fish; and significance in accordance with
tikanga Māori in respect of Ngāi Tahu history, mahinga kai and customary
fisheries. It also supports a commerical eel, flounder and mullet fishery.
The seasonal management of the lake openings to the sea is crucial to
the recruitment of fish to the waterways of the Huritini / Halswell River
catchment.
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•

•
•
•
•

A lack of dense native riparian vegetation, which buffers the waterways
from urban and rural land use, and improves ecological habitat for aquatic
species; especially tall species that provide shading to the stream channel.
Contaminants from stormwater, waterfowl and dog faeces, and runoff
from agricultural areas.
Siltation from earthquakes and construction activities, and bank and
channel erosion/slumping from earthquakes.
Historic loss of the original native vegetation cover, reducing seed, fruit
and nectar for native birdlife.
Building, filling and excavating within the riparian margins of waterways.
On-going loss of mature native and exotic tree stock due to earthquake
generated changes to soils, water levels and drainage.
Barriers to fish and invertebrate migration such as floodgates, culverts and
other in-stream obstructions.
Problem pest species such as grey willow invading wetlands and riparian
margins, which can restrict water flow.

Desired outcomes
•
•
•
•
•

Improved water quality through treatment of discharges (e.g. stormwater)
prior to entering the waterways.
Increased number and diversity of native invertebrate and fish species
within the catchment.
Increased use of evergreen tree species to increase shading along river
margins and reduce leaf litter fall in autumn.
Conservation of the remaining areas of native vegetation, including
riparian plantings.
Maintenance and enhancement of habitats and ecological linkages
along bird migration routes using riparian planting - particularly between
Te Waihora / Lake Ellesmere and Te Ihutai / Avon-Heathcote Estuary, and
Ōpāwaho / Heathcote River and the Huritini / Halswell River.
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•
•

•

•
•

•

•
•

Identification and management of existing
areas of high ecological value.
Restoration of areas with currently low ecological
values or poor water quality through intensive
management of water quality, riparian and instream habitat enhancement.
The removal of contaminated sediment within
waterways, to improve them as habitats for
aquatic macrophytes, fish and invertebrates.
The use of lighting systems that reduce the
effects of light pollution on freshwater fauna.
Riparian and in-stream habitat enhancement
where appropriate, including the use of large
boulders to provide laying sites for aquatic
insects and specialist habitat, such as riffles, for
fish.
Erosion protection measures, implemented
in areas where bank stability is an issue,
primarily in the form of riparian planting and
soft-engineering options to reduce in-stream
sedimentation issues.
Improved predator control.
Fencing waterways to exclude livestock.

Korimako / Bellbird

Halswell Quarry Park Wetland

Pāpango / Scaup
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Kowhai
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1.2 Drainage
The inter-relationships between groundwater and surface water,
natural flow regimes and management of storm events.

•

Existing conditions that influence drainage patterns
•

•
•

•
•

•

•

In the north-west the catchment is dominated by unconsolidated gravel,
sand and silt. The gravels were deposited by river Waimakariri River overflows
pre-dating settlement, and represent the most permeable surface strata in
Christchurch.
There are five main soil types, ranging from sandy Waimakariri and Kaiapoi
soils to the siltier Taitapu, Selwyn and Horotane soils.
Within the catchment, groundwater is used mainly to supply reticulated
drinking water, and for commercial, industrial and irrigation purposes. There
is one major pumping station located at the boundary of the Huritini /
Halswell and Ōpāwaho / Heathcote catchments.
There are a large number of springs within the catchment contributing
significantly to baseflows of all tributaries of the river.
There are several wetlands within the catchment, including the Halswell
Quarry Reserve, Halswell Wetland Reserve and Te Waihora / Lake Ellesmere.
The lake is the receiving environment for the Huritini / Halswell River and is
recognised as a wetland of international significance, having high cultural
and recreational values.
Te Waihora / Lake Ellesmere is an organically enriched environment due
to runoff from surrounding agricultural and pastoral areas; despite this it
supports a diverse array of fish and bird life.
Significant areas of the catchment are rural with a general absence of
impervious areas.

•
•

Desired outcomes
•
•

•

•

•

Issues

•

•

•

•
•
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The continued existence of timber-lined drains with little, if any, additional
values apart from drainage.
Development, contamination and intensification of land-use change from
rural to urban negatively impacting on surface water quality and quantity.
Impervious surfaces, and channelling of water that would otherwise pond

and soak away, increasing the rate of stormwater runoff into drains and
rivers.
Land development disturbing the existing soil profile and increasing the
deposition of eroded soil into waterways, increasing the risk of flooding,
reducing the natural values of waterways, and posing threats to human
health.
Erosion and sedimentation of soils on the Port Hills.
The low lying flat gradient of the catchment area causes drainage
problems.

•

Affording greater protection to waters that are of particular significance
to Ngāi Tahu.
Stormwater management continuing to focus on reducing levels of
contaminants, such as sediment, heavy metals and hydrocarbons,
directly entering the river and its tributaries.
Restricting high-risk activities, such as industrial development, to areas
away from vulnerable waterways, and ensuring that there is ongoing
close management and monitoring of existing land-use activities already
impacting on catchment values.
Developing a naturalised stormwater network of soil absorption,
sedimentation and detention basins, wet ponds, swales and wetlands,
to treat and manage the stormwater runoff from existing and new urban
developments.
Ensuring stormwater mitigation facilities are established prior to
construction within the contributing catchment.
Siting stormwater mitigation facilities to avoid interference with public
water supply wells and unmanaged or contaminated fill sites.
Avoiding the diversion of water away from existing springs, and
maintaining base flows in waterways.
Identification and protection of existing springs, and the incorporation
of springs and protective buffer zones into the naturalised stormwater
network.
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•

•

Riparian margins established along stormwater
mitigation facilities, rivers and streams to
stabilise banks and provide continuous lengths
of indigenous planting, enriched and diverse
ecological habitats, and improved public
access.
On-site design solutions to ensure developments
manage stormwater quality and quantity at the
source of collection.

Carrs Road, stormwater basin

Knights Stream

Quaifes Road Drain

Longstaff Whincops, watercourse
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Longhurst, Halswell
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1.3 Culture
The communities perception of a resource and its values, indicated
by community involvement in the management, celebration of past
events and planning for the future.

Existing conditions & values
•

•

•

•

•

•
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The Huritini is a significant waterway for Ngāi Tahu, and in particular the
hapū of Ngāi Tūāhuriri and Ngāi Te Ruahikihiki as well as other hapū and
rūnanga with traditional associations with Te Waihora / Lake Ellesmere.
The river is an important source of mahinga kai, including kēkewai /
freshwater crayfish, tūna / eel, kanakana / lamprey and a variety of other
native fish.
Te Waihora / Lake Ellesmere was, and still is, an important source of
mahinga kai for Ngāi Tahu Whānui. The lake, though only partially within
the Christchurch District it is the receiving environment of the Huritini /
Halswell River and therefore must be acknowledged as such with respect
to the downstream consequences of any management decisions
taken within the Council’s boundary, particularly due to the fee simple
ownership of the lakebed by Te Rūnanga o Ngāi Tahu.
Covering approximately 20,000 ha, the lake is the largest in Canterbury
and the fifth largest in New Zealand. Te Waihora is a site of both national
and international significance for wildlife – up to 166 species of birds have
been recorded on the lake including 133 indigenous species, and up to
43 species of fish including significant fisheries of īnanga/whitebait and
tūna/eel.
The lakebed and its catchment is managed by the Te Waihora
Management Board and is subject to the Te Waihora Joint Management
Plan (a statutory plan developed with the Department of Conservation),
as well as the Whakaora Te Waihora Joint Restoration Programme (with
Environment Canterbury) and the Te Waihora Water Conservation Order.
Ngāi Tahu are heavily involved in the management of the catchment
and advocate for improved urban stormwater/wastewater and rural
drainage management, as well as the protection, enhancement and
restoration of wetland, springs and riparian zones.

Issues
•

Lack of a consistent approach to the protection, restoration and
enhancement of the Huritini / Halswell River, and the recognition of its
natural and cultural values.

•

Lack of consistent progress on the identification and revitalisation
of mahinga kai and natural spring and wetland sites throughout the
catchment.

•

Continuation of direct stormwater and drainage inputs into the river and
its tributaries, without pre-treatment through swales or wetlands.

•

The need to recognise the importance of Ngāi Tahu values, tikanga and
the relationships that Ngāi Tahu have with the land and water, in all future
catchment management and development initiatives.

•

A limited understanding of core Ngāi Tahu values can lead to poor
planning and design decisions that may conflict with cultural values or
missed opportunities when undertaking work within the river.

Desired outcomes
•

Provision of opportunities for Ngāi Tahu Papatipu Rūnanga to exercise
rangatiratanga and kaitiakitanga of the natural environment and its
resources through meaningful involvement in planning and decision
making.

•

Recognition of the wāhi taonga status of the river to Ngāi Tahu.

•

Recognition and protection of sites of cultural significance including,
where appropriate, the marking of these through restoration, interpretation
and/or events.

•

Identification, protection and enhancement of mahinga kai and natural
spring and wetland sites and the improved ability to harvest mahinga kai
for cultural purposes.
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•

Recognition of the Ngāi Tahu natural resource
management framework - ‘Ki Uta Ki Tai-From
the mountains to the sea’ - that highlights the
connections between all resources and that they
must be managed in a sustainable way for the
generations to come.

•

Protection and emphasis on the stories of the land,
its natural drainage and vegetation patterns,
cultural features and landmarks. Work with private
landowners, while recognising private property rights
and the need to use a range of protection methods
to achieve desired outcomes as a win-win situation.

Te Waihora / Lake Ellesmere, the receiving waters of the Huritini / Halswell River.
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1.4 Heritage
Includes built and natural sites, features and activities of historical, social,
cultural, spiritual, architectural, aesthetic, technological, craftsmanship,
archaeological, scientific and contextual value.

Existing conditions & values
•

•

•

•

•

Ngāi Tahu, and before them Ngāti Mamoe and Waitaha, maintained
a number of settlement and mahinga kai sites throughout the Huritini
catchment, which provided a link between the resources of Te Waihora,
Te Ihutai and Whakaraupō and the key settlements of Kaiapoi, Rāpaki and
Taumutu.
Key sites and areas included: Ōtūmatua (Kitcheners Knoll), Te Tauawa
a Maka (Nottingham Stream), Te Urumānuka, Otāwhito (Hendersons
Basin) and Ōteikaiteana (Landsdowne Valley) as well as numerous sites
downstream towards Te Waihora.
The early European history of the area is dominated by farming, producing
primary products and industrial activity. The flax and rope industry and
wool scouring works were centred on the river.
Protection is provided for heritage places located in the catchment such
as Halswell Quarry, St Mary’s Church and graveyard, former Landsdowne
Stables, and the Halswell War Memorial.
There are also a number of buildings, places and features of heritage value
which are not protected, including the neighbouring Halswell Domain,
early homesteads and rural buildings in the area.

Issues
•

•
•
•
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Limited public awareness of early Māori and European heritage values
within the landscape, with the lack of on-site and written interpretative
materials.
The lack of recognition of, and provision for, multiple values along the river
in terms of interpretation and development.
The need to balance natural and multiple heritage values when they are
in conflict with each other.
Management issues associated with the lack of funding for the maintenance,

•
•
•

conservation, preservation and/or protection of significant heritage sites
and/or features.
Lack of understanding of heritage values leading to changes and
possible loss of heritage sites.
Barriers and disincentives to enable use, adaptive re-use and continued
use of built heritage.
The alteration or disappearance of the traditional network of Ngāi Tahu
settlements and mahinga kai sites associated with landscape features
such as wetlands and river channels.

Desired outcomes
•

•
•

•
•

•

•

Improved understanding, protection and/or enhancement of heritage
values and built and natural heritage sites and settings, in line with best
practice heritage conservation.
Recognition, protection and/or enhancement of the traditional network
of Ngāi Tahu settlement and mahinga kai sites.
Improved identification, documentation and readily accessible
interpretation of heritage values, including through the use of historic
names.
The use of built heritage is further encouraged and adaptive use is
enabled.
Improved representation of heritage patterns and elements as part of
local distinctiveness, especially with respect to referencing the range of
layers that have influenced our city, the character and treatment of the
river and its tributaries as a key natural feature of the city’s landscape.
Provision for settings that provide heritage context and help with
interpretation including the provision of physical access to foster
engagement with history and deepen the community’s connection with,
and understanding of, heritage values.
Recognition of the importance of heritage and ensuring there is a wider
understanding that the conservation of places takes time, commitment
and resources.
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Halswell Quarry Park

Rhodes Domain, Old Tai Tapu Road

Halswell War Memorial

Quarry Managers House, Halswell Quarry Park
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1.5 Landscape
The special character of sites and places, their aesthetic qualities
and their meaning to the community.

Existing conditions & values
•
•

•

•

Urban and rural land-use activities have altered the natural character
of the landscape.
Urbanisation has degraded the unique identity of the catchment
created by the diverse mix of indigenous vegetation, waterways, old
river terraces and long distant views of the Port Hills / Banks Peninsula.
New subdivisions have stripped much of the existing vegetation cover,
levelled natural landforms and introduced new landscape materials
palettes not always reflective of local character or conditions.
Lifestyle blocks on the fringes of the urban area, with only tenuous
links to the productive use of the land, are creating their own type of
semi-urban rural character through the introduction of a more urban
design palette within the rural environment.

Issues
•
•

•
•
•
•
•
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Desired outcomes
•
•

•
•
•

•

Vulnerable landscape aspects are protected, maintained and
enhanced.
The use of local landscape features to help shape new developments
and the greater use of public open space within them, strengthen
the distinction between areas, and maintain the integrity of the local
landscape character.
Improved connectivity along streams by reducing the impact of instream structures, such as culverts and low bridges.
Improved public access and visibility along the major waterways.
A strengthened local community’s relationship to the area, and
waterways in particular, through consultation, participation and
partnership.
Protection and enhancement of the existing range of landscape
experiences based on the natural and cultural values associated
with local waterways.

Loss of natural character and rural amenity as a result of landuse
change/urbanisation.
Managing landscape change to ensure the retention and protection
of remnant aspects of natural character and the highest quality/most
valued elements of the landscape.
Limited views of, and access to, the river and its associated waterways
and wetlands.
Limited protection of natural landforms and regenerating stands of
native plants.
Perception and management of smaller waterways as utility drains.
Lack of sensitive integration of stormwater infrastructure into rural or
more natural landscapes.
Lack of sensitive integration of built elements within a rural environment.
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Huritini / Halswell River, Tai Tapu

Halswell Quarry Park
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Longhurst, Halswell
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1.6 Recreation
Includes sport (formal, organised, competitive activities) and recreation
(informal, unstructured leisure activities) on and beside the river and the
structures that support these activities. Recreation opportunities are a
combination of a setting and an activity that result in an experience.
The setting in particular is dependent on the other five values, and
correspondingly can generate an appreciation of those values.

Existing conditions and values
•

The catchment has a range of recreation, sports and conservation parks
including the 56 ha Halswell Quarry Park with its unique combination of
walks, cycle tracks, wetlands, Sister City botanical collections, quarry
heritage elements and a dog exercise area. The 26 ha Halswell Domain
which neighbours the catchment, is a focus for sport, play, community
facilities and a miniature railway.

•

Public access along the river and its tributaries is limited and fragmented.

•

Development and linking of current stand-alone recreation spaces would
open up other recreational opportunities and provide an important
diversity of experiences.

•

New subdivisions and land developments will potentially provide open
space and recreational areas as part of the expanding recreation network
within the catchment.

•

Margins of the river and its tributaries, have the potential to provide an ideal
setting for three of the most popular recreation activities have walking,
cycling and jogging.

•

Limited access along river margins.

•

Degraded waterways and wetlands detracting from the enjoyment of the
recreational experience.

•

A need to manage open space for both recreation and ecological values.

•

The need for recreational activities to respect sites of high cultural
significance.

Desired outcomes
•

Stronger recreational links along the waterways to cater for changing and
more diverse community needs.

•

A diverse, connected and attractive public open space network that
encourages use and enjoyment.

•

A diverse, attractive and well-connected network of parks and reserves is
provided to help balance the effects of urban development.

•

The quality of the catchment’s parks, open spaces and waterways are
enhanced in line with to the six values.

•

Protection of sufficient land, particularly associated with waterways, are
protected for open space purposes, and that the community’s aspirations
for that open space are met as it is developed.

•

Development of service nodes that will concentrate recreational activity
and provide facilities for parking, relaxation, and education.

Issues
•
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Natural character and rural amenity compromised by landuse changes
and urbanisation impacting on the quality, diversity and availability of
recreation opportunities.
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Rail Trail, Christchurch to Little River

Halswell Quarry Park, Dog Park Reserve

Playground, neighbouring Halswell Domain
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Cycling, Rhodes Domain

Model boats, neighbouring Halswell Domain

Horse riding, Westlake Reserve
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2.0 SURFACE WATER MANAGEMENT APPROACHES
Ngā Mātāpono

Partnerships - Protection & Purchase - Suburban centres
Linkages, Networks & Corridors - Subdivisions - Wetlands
Waterway Restoration - Suburban Greenspace
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Vision:
The surface water resources of Christchurch support
the social, cultural, economic and environmental wellbeing of residents, and are managed wisely for future
generations.
Toitū te marae a Tangaroa, Toitū te marae a Tāne, Toitū
te iwi

2.1 Introduction
The Huritini / Halswell River, including its wider catchment and tributaries,
has been of significant importance to manawhenua for over 600 years
prior to European settlement and was a major source of mahinga kai and
a significant link between settlements and natural resources associated
with both the waterways of the catchment and Te Waihora / Lake
Ellesmere.
Since European settlement, and the ongoing development of the
city’s expanding urban environment, the catchment has under-gone
a significant degree of degradation through altering natural drainage
patterns, pollution, siltation and the removal of native vegetation cover.
Since the 2010/2011 earthquakes these issues have been exacerbated
to varying degrees throughout the catchment.

one of the first local authority in New Zealand to adopt a multi-value
approach to the management of the city’s land drainage system – at the
time a revolutionary replacement of the previous Christchurch Drainage
Board’s single-value focus on land drainage only.
In response to new legislative responsibilities and expectations of the
Resource Management Act 1991, the newly amalgamated Council
prepared a new City Plan which set in place provisions for the sustainable
management of the City’s natural and physical resources.
By identifying six core values - ecology, drainage, culture, heritage,
landscape and recreation – as the key drivers for surface water management,
the Council has been able to translate legislative requirements and a
broad philosophy of sustainability into both a natural asset management
strategy, tangible values, outcomes, and assets reflective of the broader
community’s desire for a more sustainable approach to management
outcomes.
Over the last 20 years the Council has developed a range of approaches
and design solutions that promote the six values of waterways and
stormwater management including: improving drainage capacity;
enhancing landscape character; improving the quality and relevance of
recreational opportunities; enhancing the diversity of ecological values;
and improving cultural and heritage values.
The following eight approaches provides a show case of successful citywide project exemplars implemented by the Council, their strategic
partners, developers and key interest and community groups. These
approaches provides an insight into the range of solutions available to
help Christchurch City realise its long term vision for the Huritini / Halswell
River catchment that will maximise the six values attributes within it.

The river remains one of a number of iconic natural landscape symbols
of our city and still retains a range of cultural, drainage, ecological,
heritage, landscape and recreational values throughout its catchment.
The vision statement is a call and a reminder that the decision-making for
the protection, enhancement and management of the catchment of
the Huritini / Halswell River is not for the benefit of the current generation
alone, but must reflect a longer term multi-value/multi-generational
approach.

South-West Christchurch Area Plan (2009)

The Council has, since the early 1990’s, developed a strong and successful
history of waterway protection, remediation and enhancement. It was

The South-West Christchurch Area Plan was prepared as a statutory
document to provide implementation methodology for the Greater
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Christchurch Urban Development Strategy and the
Christchurch City Plan both of which identified South-West
Christchurch, including the Huritini / Halswell River catchment
as a major urban growth area.
The Area Plan defines environmental sustainability as the
foundation principle on which future development and
management within the area will be based. It emphasizes
the need to ensure that development must not negatively
impact on the natural resources, property and people of the
area, and that the natural water systems are maintained and
enhanced wherever possible. The Area Plan has also provided
the core fundamentals on which the vision for surface water
management in this catchment is based.

Muir Park, Halswell

Knights Stream
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2.2 Partnerships
Partnerships provide opportunities for the Council to work with
Manawhenua, government departments and agencies, statutory
parties, private developers, and communities of interest to implement
cohesive and integrated approaches reflective of the six values
approach to sustainable land-use and surface water management.
Exemplar key partnerships include:

a catchment-wide approach to improving surface water quality.

Christchurch West Melton Zone Committee
•

•

Papatipu Rūnanga and Te Rūnanga o Ngāi Tahu
•

•

•

•

Council is working with Ngā Papatipu Rūnanga and Mahaanui
Kurataiao Ltd to develop a partnership aimed at improved involvement
and collaboration over the management of waterways and water
infrastructure, including stormwater, across the district.
Te Rūnanga Ngāi Tahu and Papatipu Rūnanga are also key partners
with Council and Regenerate Christchurch in the rebuild of Christchurch
post the 2010/2011 earthquakes, and for the Huritini, ensuring core
principles and objectives of Ngāi Tūāhuriri for the city and river are
realised.
Key objectives for manawhenua associated with urban development
and stormwater management include: elimination of the direct
discharge of wastewater and stormwater into waterways; commitment
to low impact design principles; sustainability, creativity and innovation;
improving water quality in rivers and streams; restoring riparian margins;
and protecting and restoring springs, wetlands and mahinga kai.
Current subdivisions developed by Ngāi Tahu offer examples of
collaboration with local authorities to achieve best practise outcomes
for stormwater include: Te Whāriki (Lincoln); Prestons (Burwood); and
Wigram Skies.

•
•

A Canterbury Water Management Strategy committee comprising
representatives from the community, Ngāi Rūnanga, Council, ECan, and
Selwyn District Council.
Tasked with making non-statutory recommendations associated with
water management and issues such as: groundwater quality and
flow; improving surface water quality and flow; enhancing degraded
ecosystems; indigenous biodiversity; enhancing and managing
waterways for recreation and amenity; the efficient use of water, and the
management of its demand.
Fosters educational approaches to drive behaviour change/proactive
pollution prevention/community buy-in.
Working with community stream care groups.

NZ Transport Agency (NZTA)
Key policy and guideline documents and resource consents drive this
engagement. NZTA engages with the Council on the consideration and
incorporation of catchment and stormwater management best practise on
any roading project within the city limits.

Environment Canterbury (ECan)
•
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Joint Council / ECan Planning and Consents Protocol for Surface Water
Management (2009) - Legislative support and promotion of managing
surface water in a more integrated and effective way that also promotes
a six values approach to waterway protection and enhancement and
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Christchurch Southern Motorway

Halswell River planting undertaken by Ladbrooks School

Christchurch Southern Motorway

Knights Stream, Trices Road. Enhancement by neighbouring
landowner
29

2.3 Protection + Purchase + Acquisition
Council has initiated a number of statutory protective
mechanisms that protect land from intensification/urbanisation
and provide opportunities for application of a six values approach
to future stormwater management and stream restoration.
Council’s primary mechanisms for the protection of riparian margins
are the City Plan waterway setback requirements, a pro-active
strategic land purchase policy and the acquisition of riparian land at
the time of private subdivision.
The City Plan prescribes a range of waterway setback requirements,
dependent on which of the six categories of waterways is affected. The
setback ranges from 5 m width for an ‘Open Utility Waterway’ through
to 30m for a ‘Downstream River’. Setbacks are designed to provide a
buffer between development and the waterway where open space
or riparian planting can provide a public amenity with opportunity for
maintaining and enhancing water quality through filtering non-point
discharges, and for the protection of aquatic habitat and for the
unimpeded passage of floodwaters.

•

Creamery Ponds. Property acquisition to provide stormater management,
passive recreation and core wetland bird habitat.

Actions:
The rezoning of rural land to residential where there are existing waterways
can create issues and benefits for fauna and flora along the waterway.
These waterways often have either large, old, established trees that are often
unsafe and have not been maintained along the banks, or alternatively the
banks are in grass, often grazed, with no trees or shrubs. Council will require
the subdivision developer to tidy up the banks of waterways within any
subdivision and establish riparian planting along the banks to provide shade
and shelter to the waterway.

In addition to a range of protective mechanisms, Council has, since
1995, purchased land as part of a long term strategy to meet its
stormwater management obligations. Land purchase secures Council
opportunities to implement six values aligned enhancement and
management programs as funding becomes available, and project
or community requirements demand. Council land purchases that
have, since purchase, been developed as exemplars of six values
design, implementation and management include:
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•

Quaifes - Murphys (Springlands). Property acquisition to preserve
significant natural springs, provide stormwater wetland treatment,
provide wildlife habitat, recreation and cultural resources.

•

Knights Stream Esplanade Reserve (upstream from Whincops
Road). Property acquisition to provide a riparian buffer, restoration
planting and future recreation link.
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Quaifes Murphy Springlands native planting
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Ponds, Creamery Stream
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2.4 Suburban Centres
New suburban centres, and/or the redevelopment of existing
centres, provide a multitude of opportunities to improve all six values
at a local sub-catchment level through the use of sustainable and
enhanced surface water treatment devices eg:
•
•
•
•

Stormwater tree pits;
Swales;
Rain gardens;
Permeable pavement.

The following suburban centres within the Huritini / Halswell River catchment
provide a range of examples and adjoining opportunities for surface water
treatment devices to help improve the quality of water before it enters the
catchment’s waterways:
•
•
•
•

Longhurst suburban centre;
Halswell shopping centre;
Halswell Community Centre;
Halswell Library.

Rain garden, Halswell Library
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Halswell Shopping centre

Pervious parking area, Halswell Library
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Halswell Shopping centre
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2.5 Linkages, Networks & Corridors
Linking public open space using existing and/or proposed pedestrian and
cycle networks provides opportunities to enhance all six values including
the creation of habitat-rich ecological corridors. Examples of stormwater
management projects that have recognised the opportunity for linkages,
corridors and networks, and provided strengthened ecological, cultural,
landscape, heritage and recreational values include:
•
•
•
•

Halswell Quarry Park/Kennedys Bush;
Westlake Reserve;
Waka Trail, Owaka Road connecting the Ōpāwaho / Heathcote River to the
Huritini / Halswell River Catchment;
Knights Stream Esplanade Reserve: Property acquisition to provide a riparian
buffer, restoration planting and future recreation link.

Halswell Quary
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Westlake Reserve, Halswell

Longhurst, Halswell
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Stallion Reserve, Halswell
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2.6 Subdivisions
The 2010/2011 earthquakes have hastened both the development of
new subdivisions and the expansion of existing ones. There are numerous
recent examples where a combination of legislative and market demands
have produced subdivisional outcomes with strong representation across
all six values. Some neighbouring examples of the successful integration
of subdivision requirements and a high six values outcome that can be
showcased for future developments within the catchment include:
•

Halswell on the Park;

•

Knights Stream Park;

•

Milns Subdivision;

•

Quarry View Subdivision.

•

Longhurst Subdivision;

As part of the development of an urban reserve network, the subdivision
process offers the opportunity for the Council to naturalise waterways that were
previously timber-lined boxed drains and to obtain esplanade reserves alongside
streams and rivers. Although the width of land obtained alongside waterways
or esplanade reserves may be restricted by land form (topography), existing
buildings or structures, the Council does require vehicle maintenance access
alongside the waterways. If its located on public land, the maintenance access
can double as informal pedestrian and cycle routes, connecting the urban
reserve network.
The Council may through the subdivision process, have the opportunity to
purchase land for reserves adjoining the esplanade or waterways, where funding
permits. The additional reserve land can be used to provide a wider reserve
for pedestrian and cycle access, additional ecological planting and/or buffer
planting.

Quarry View Subdivision, Halswell

Where reserve land is being obtained through the subdivision process, the Council
requires the reserve the reserve to be planted in accordance with an approved
landscape plan.
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Longhurst Subdivision, Halswell

Quarry View, Halswell

Longhurst Subdivision, Halswell

Halswell on the Park, Halswell

Kirkwood, Halswell

Halswell on the Park, Halswell
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2.7 Wetlands
Over the last 20 years Council has secured the long term
protection of a number of wetlands within the Hurutini / Halswell
River catchment. Opportunities to enlarge and enhance these
existing wetlands to incorporate all six values have been identified.
In addition to increasing the number and quality of physical
linkages between wetlands, enhancement and appropriate
management within them will allow their important roles in the
drainage, storage, and cleaning of surface water inputs to
increase.
Existing wetlands providing enhanced six values include:
•
•
•
•
•

Halswell Quarry Park;
Westlake Reserve;
Knights Stream Park (construction pending);
Quaifes-Murphy Springlands wetland (construction pending);
Creamery Ponds.

Halswell Quarry Park
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Halswell Quarry Park
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2.8 Waterway Restoration
Over the last 20 years the Council has developed a range of
enhancement and management ‘tools’, or design solutions,
to promote the six values approach to waterway restoration
including: improving drainage capacity; enhancing landscape
character; improving the quality and diversity of recreational
opportunities; enhancing terrestrial and aquatic ecological
values; and improving cultural and heritage values.
Significant waterway restoration projects that strongly reflect these six
values and can be used as exemplars for new projects in the future
include:
•
•

Nottingham Stream riparian plantings;
Knights Stream above Whincops Road;

•

Huritini / Halswell River, Old Tai Tapu Road.

Huritini / Halswell River, Tai Tapu
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Knights Stream, Trices Road

Milns Reserve
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Knights Stream
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2.9 Suburban Greenspace
Existing greenspace within suburban areas can be enhanced to
incorporate positive responses to all six values and mitigate the impacts
of urbanisation and increased surface water runoff.
Suburban greenspace projects that exemplify an enhanced six values
approach to suburban greenspace development and management include:
•
•
•
•

42

Halswell Quarry Park;
Westlake Reserve;
Muir Park;
Quarry View Park.
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Longhurst subdivision, Halswell

Longhurst subdivison, Halswell

Quarry View subdivsion, Halswell

Stallion Reserve, Halswell
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2.10 Exemplar sites in the Huritini / Halswell River Catchment

6.

AD

Quarry View

Springs, Halswell Reserve
22.
18.

4.
17.

19.

11.
23.
7.
13. 12..20.

Halswell River, Leadleys
Road/Halswell Road

1. NZTA - CHCH Southern Motorway.

Protection & Purchase
2. Quaifes-Murphy (Springlands);
3. Knights Stream Esplanade;
4. Creamery Ponds.
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Suburban centres
5. Longhurst suburban centre
6. Halswell shopping centre

Linkages, Networks & Corridors
7. Halswell Quarry Park/Kennedys Bush;
8. Knights Stream Esplanade Reserve

Subdivisions

HALSW

Partnerships

ELL RIV

ER

TAI TAPU ROAD

Huritini / Halswell River

9. Longhurst Subdivision;
10. Kinghts Stream Park;
11. Quarry View Park.

Wetlands

Waterway restoration

Suburban greenspace

12. Halswell Quarry Park;
13. Halswell Wetland Reserve;
14. Westlake Reserve;
15. Knights Stream Park
(construction pending);
16. Quaifes-Murphy Springs wetland
(construction pending);
17. Creamery Ponds.

18. Nottingham Stream;
19. Knights Stream.

20. Halswell Quarry Park;
21. Westlake Reserve;
22. Muir Park;
23. Quarry View Park.
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2.11 Huritini / Halswell River Catchment overlying the 1856 Black Maps
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2.12 Context Plan: Catchment Boundaries within Christchurch
Outer Christchurch
Pūharakekenui / Styx River
Ōtākaro / Avon River
Estuary and Coastal

Waimakariri District Council

Huritini / Halswell River
(Christchurch City Council)
Huritini / Halswell River
(Selwyn District Council)
Ōpāwaho / Heathcote River
Te Pātaka o Rākaihautū
Banks Peninsulia
Waimakariri District Council
Selywn District Council

Selywn District Council

Te Pātaka/ o Rākaihautū
Banks Peninsulia
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3.1 Geology
The Canterbury Plains are a complex of coalescing fans deposited by
eastward-flowing rivers emerging from the foothills of the Southern Alps.
During glacial periods valley glaciers reached almost to the foothills, and
meltwater rivers built alluvial fans.
The Canterbury Plains are formed on more than 500 m of gravel deposited
during the late Tertiary and Quaternary periods (the last 5 million years). At
the coast the gravel is shallower, being underlain at 240 m by clay, sand, silt,
peat and interbedded gravel deposited in an ancient coastal environment.
Basement rock is generally at a depth of 1.5 to 2 km, although rock occurs
at shallower levels near the Banks Peninsula hills.
Accumulating progressively downstream, the alluvial fans extended to a
coast which was several kilometres east of the present shoreline. Successive
glaciations deposited gravel layers that are generally 10 – 20 m, but up to 40
m thick. During interglacial periods the rising sea created deposition areas
for blue, brown and yellow sand, silt and clay with inter-bedded shell, peat
and wood layers in the vicinity of the present day city. Successive climate
cycles have laid down six or more gravel layers separated by significantly
less permeable fine sediment. Layers can be identified in some of the 10,711
well logs in the area. Inland from Christchurch, the impermeable layers
dwindle and disappear.
Groundwater beneath the plains is fed by percolating rainfall and seepage
from the Waimakariri River. It flows toward the coast, entering each of
the gravel layers which form separate aquifers, from which water exits by
upward leakage or by abstraction. Deeper aquifers are fed from further
up-gradient and are under artesian pressure.
The Ōtākaro/Avon River extends for approximately 26 km from its spring-fed
47
HURITINI

/ HALSWELL RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
July 2016

47

48

HURITINI / HALSWELL RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
July 2016

Part 2.0 SUMMARY OF TECHNICAL REPORTS TO
INFORM STORMWATER MANAGEMENT
Pūrongo Hangarau
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3.0 Physical Context / Te Horopaki
3.1 Overview of Catchments
The upper Huritini / Halswell river catchment consists of approximately 2,700
ha with the predominant existing land use being rural with (approximately
72%), followed by business and residential areas (approximately 10%
each). The remainder comprises roads and open space. The rural areas
are under pressure to be re-zoned to allow for urban development. The
catchment is divided into two main landforms; the north-facing Port Hills
and the relatively flat Canterbury Plains. The upper catchment has a
particularly varied and sensitive water environment, characterised by
a number of man-made drains, natural springs, and ponding areas as
well as the river and its tributaries (including Nottingham and Knights
Streams). There is a strong inter-relationship between surface water and
groundwater in Christchurch. Groundwater flows from north-west of the
city towards the Port Hills to emerge as the headwaters of the river.
The upper Huritini / Halswell River, its tributaries, and land use are shown
in the figure opposite.
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Huritini / Halswell SWP Study Area

Halswell catchment boundary
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3.2 Geology
The geology of the Huritini / Halswell River catchment consists of northfacing slopes of the Port Hills, which are generally composed of basaltic
flows, ash deposits, and intrusive rocks that dip to the north-west. The
basalt and ash deposits are derived from twin volcanoes that formed
Banks Peninsula some 6 to 12 million years ago. The limited interconnection
of fractures within the basalt permits a minor amount of water movement.
However, water emanating from the volcanic strata is reportedly often of
poor quality due to high concentrations of dissolved solids.
Surface geology of the Canterbury plains and the majority of the river
catchments is dominated by unconsolidated gravel, sand, and silt.
Gravel strata occur in sinuous zones extending across the western half
of the city. The gravels were deposited by river channels, dating before
European settlement times, and represent the most permeable surface
strata in Christchurch. Alluvial silt and sand occur throughout much of
the central city and to the west, between the gravel channels. They
represent overbank deposits of river channels, and tend to be finer
grained, with a greater portion of silt and an absence of gravel.

The presence of a confining layer can act to protect the underlying
groundwater resource. The thickness and lithological continuity of the
confining layer defines three aquifer vulnerability zones within South-West
Christchurch. These include:
•

The eastern end of the study area, where the aquifers are confined and
protected from the risk of contamination by the low permeability alluvial
and marine strata.

•

The transitional zone further to the west, which forms the majority of the
study area, in which the uppermost confining layer is 1 m thick.

•

To the west, where the upper most confining layer pinches out and
the aquifers become more vulnerable to contamination from surface
activities.

The confining layer also controls artesian groundwater pressures and limits
the potential for infiltration of stormwater.

A number of permeable gravel units exist below the surface deposits.
The gravels represent regional scale meandering rivers and the confined
artesian aquifers of Christchurch. In the east the gravels are overlain by
marine and alluvial sands and silts, which are thickest near the coastal
margin and thin in a westerly direction. The sands and silts form confining
layers to two aquifers. The uppermost confining layer occurs at the
surface and is up to 10 m thick in the east, while a second confining layer
between the upper and lower aquifers is located between 30 m and 50
m below the surface. The two confining layers dip eastwards and thin
westwards.
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Surface Geology of the Huritini / Halswell Catchment
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3.3 Soils
The soils of the catchment include Waimakariri, Kaiapoi, Taitapu, Selwyn,
and Horotane soils. All of the soils, except for Taitapu, are recognised as
suitable for urban development. Those soils classified as being unsuitable
for urban use may be modified so that they are suitable (through the
application of fill or by engineering techniques).
It is expected that only the Waimakariri soils would display permeability
properties suitable for stormwater infiltration basins, provided they are
underlain by free-draining gravels containing a water table at a sufficient
depth (i.e., >2.5 m).
Soils on the volcanic rocks of the Port Hills are dominated by loess (a soil
derived from wind-blown particles) or colluvium (a transported soil). Loess
is typically clay and silt rich and has a very low permeability; however,
during summer it is prone to dehydration, which causes fissures. The fissures
extend both laterally and vertically, which can cause considerable slope
instability and construction issues.
Generally, stormwater infiltration is considered likely to be governed by
the distribution of gravels and silts. Areas underlain by gravels at shallow
depth are suitable for infiltration, and areas underlain by the overbank
silts and sandy silts are suitable for detention.
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Christchurch soils from S-map online (http://smap.landcareresearch.co.nz)
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3.4 Groundwater
The South-West Christchurch area is endowed with an abundant and high
quality groundwater resource which is used for reticulated drinking water
as well as commercial, industrial and irrigation purposes. Protection of
the groundwater resource is of paramount importance.
The upper Huritini / Halswell River is located within the ChristchurchWest Melton groundwater allocation zone. In the southern part of the
catchment, the base of the Port Hills contributes groundwater to the
surrounding sedimentary strata. The rate of recharge is not known, but a
lack of high yielding wells in the volcanic rock and an apparent lack of
influence on groundwater quality suggests that it is small.
Groundwater monitoring data indicates that there is considerable
variation in groundwater levels throughout the catchment.
Groundwater within the northern and central parts of the catchment is
likely to flow east, and at shallow depths emerges as surface flow in the
Knights Stream. Deeper groundwater will be consumed by abstraction,
or flow to higher strata along an upward hydraulic gradient, or will flow
to the sea via offshore submarine springs. Flow patterns at a smaller
scale will be more complex, being influenced by hydraulic conductivity,
lithological character, pumping, and infiltration.
Groundwater within the Huritini / Halswell River catchment is used mainly
to supply reticulated drinking water, but is also used for commercial,
industrial, and irrigation purposes. There is one major pumping station
located at the boundary of the Huritini / Halswell and Ōpāwaho /
Heathcote catchments. Public drinking water wells are identified in the
figure opposite. The protection of groundwater resources is a significant
issue for Christchurch, given that the City’s drinking water is obtained
from groundwater and, prior to the September 2010 earthquake, has
required no treatment. Since the September 2010 earthquake and the
major 22 February 2011 aftershock, city drinking water supplies have
been chlorinated as needed; it is anticipated that this need will reduce
as repairs to infrastructure are carried out.
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Public Drinking Wells Near the Huritini / Haslwell Catchment

Halswell catchment boundary
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3.5 Springs and Wetlands
There are a large number of springs within the upper river catchment.
Artesian pressure forces groundwater up through confining layers until it
emerges as a spring. Springs contribute significantly to baseflows within
tributaries of the river.
The distribution of springs is controlled by the characteristics of the
confining layer over the aquifer. Essentially, this means that springs
are found where there is a moderate thickness of confining layer and
the groundwater pressures created are sufficient to cause springs to
‘break through’. Nine springs occur on the boundary of the Ōpāwaho/
Heathcote and Huritini / Halswell catchments, within paddocks to the
east of Knights Stream (in the area to the south-west of the intersection of
Quaifes Road and Murphys Road).
Seven springs occur within or to the west of the headwaters of the Huritini
/ Halswell River. The baseflow of the river at Old Tai Tapu Road Bridge is
about 1,000 L/s. Urban development should be carried out in a way that
maintains groundwater levels so that these spring flows are not lost, as
they are the most important contributors to baseflow. Groundwater in
the catchment could also be consumed by abstraction, or will seep into
Te Waihora / Lake Ellesmere, or further to the southeast, to the sea.
The distribution of springs indicates the presence of a confining layer
that arrests the seepage of surface water into the groundwater system.
Therefore, spring distribution can be used to determine if surface water is
likely to seep into the groundwater.
The Black Map (opposite) shows the waterways, swamps and vegetation
present in 1856 in the Huritini / Halswell River catchment and surrounding
areas.
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Huritini / Halswell River and Tributaries : Black Map Showing Waterways, Swamps and Vegetation in 1856

Halswell catchment boundary
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3.6 Surface Water Network
The Huritini / Halswell River receives appreciable flow from Knights Stream,
a largely spring-fed tributary fed from rural land around Prebbleton,
Templeton, and also from the suburb of Halswell. Other tributaries of the
river include Nottingham Stream, Quaifes Road drain and other drains in
the Halswell Junction Road area.
From the Knights Stream confluence downstream until the river intersects
to SH 75 (Taitapu Rd), the channel is quite uniform in profile. Land use
varies between cropping, grazing, and road reserve land. Downstream
of SH75 (Taitapu Road) the channel becomes shallower and generally
more heterogeneous. Beyond SH 75 the Huritini / Halswell River meanders
south for approximately 3km to Lansdowne Valley, where the river
reaches the study area boundary. It continues to flow through rural
land for approximately 22 km until it discharges into Te Waihora/ Lake
Ellesmere.
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Surface Water Network of the Huritini / Halswell Catchment

Waterway
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4.0 Freshwater Ecology / Rauropi Wai-māori
An ecological investigation of upper Huritini / Halswell River is presented
in the Aquatic Values and Management Report, Report Number 3 of
the SMP Technical Series. This investigation assessed the ecology of the
Ōpāwaho/Heathcote and Huritini / Halswell catchments, with detailed
sampling undertaken in the river’s mainstems, as well as several contributing
tributaries. The ecological survey included assessments of aquatic habitat,
periphyton (algae), macrophytes (aquatic plants), macroinvertebrates
(aquatic insects) and fish from 11 sites in the catchment.

4.1 Overview of Ecological Health of Waterways
within the Surface Water Plan Area
Of particular relevance to determining the ecological health of waterways
that receive stormwater are measures of siltation and the Quantitative
Macroinvertebrate Community Index (QMCI) scores. This is because
untreated stormwater can contain high suspended sediment concentrations
that may deposit on the stream bed, reducing aquatic habitat quality.
Also, the QMCI is a good general indicator and integrator of stream water
quality and habitat quality, with high QMCI scores occurring at sites with
predominantly silt-free stony sediments with good water quality.
All waterways in the Huritini / Halswell River catchment are modified and
affected to some degree by rural or urban land use. Overall, stream biota
is similar to that of other modified lowland streams in Canterbury and New
Zealand, and has limited ecological value on a regional or national scale.
Survey sites in the catchment were dominated by relatively fine embedded
sediments, which reflect the greater prevalence of slow-flowing stream
habitat. The shallow upper reaches of Nottingham Stream and Knights
Stream had somewhat faster flows and coarser substrates than the slower
flowing, finer sediment dominated reaches in the Huritini / Halswell River sites.
A total of 37 invertebrate taxa were recorded from the 11 sites in the
catchment. The most diverse invertebrate group was two-winged flies and
caddisflies, followed by snails and beetles. Kēkewai / Freshwater crayfish
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were caught while electric-fishing at a site in Dawsons Creek Diversion, two
sites in the Quaifes Road Drain network, and two sites in the Huritini / Halswell
River.
Seven fish species were identified from the catchment: upland bully, shortfin
eel, longfin eel, perch, common bully, inanga, and brown trout. The site
with the greatest number of fish species was located on the lower Huritini /
Halswell River at Lansdowne. Fish species diversity declined significantly with
distance upstream from Te Waihora / Lake Ellesmere.
Overall, stream biota is similar to that of other modified lowland streams
in Canterbury and New Zealand, and has limited ecological value on a
regional or national scale.

4.2 Areas with High Ecological Value
Two sites were assessed as having high ecological values relative to
waterways within the modified environment. These sites are located in
the Quaifes Road spring-fed drain network and have a high abundance
of Ephemeroptera, Plecoptera and Trichoptera (EPT) taxa and good
taxa diversity. The Quaifes Road spring-fed drain network also supported
a reasonable freshwater crayfish population; one site also supported a
particularly high density of crayfish, and was the only site with a breeding
population.

4.3 Areas with Low Ecological Value
The upper reaches of rural Knights Stream were regarded as low value for
both fish and invertebrates. During the current study, it became apparent
that the waterway has become greatly modified and the removal of riparian
vegetation along a 50 m section had greatly decreased bank stability,
resulting in bank erosion and large sediment inputs into the waterway.
Anecdotal evidence also indicates a loss of some springheads in the vicinity
of Marshs Road, and lower flows and siltation in the middle-upper reaches
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4.4 Management Recommendations

64

•

There needs to be a multi-faceted approach to the management of the
catchment.

•

Lighting systems should be used that reduce the effects of light pollution
on freshwater fauna.

•

Areas with high ecological value need to be maintained, and where
possible enhanced, through appropriate management activities.

•

Management of macrophytes and periphyton should be undertaken
in a preventative manner rather than mechanical removal which has
deleterious effects on fauna.

•

Areas with low values should be restored through intensive management
of water quality, and riparian and in-stream habitat; particularly in areas
that displayed high potential for ecological health (i.e. they had good
instream and riparian habitat), but the poor condition of the water is
affecting stream health.

•

Perch compete with native fish for space and food and should be
controlled or removed. Adult perch are also known to eat common
bullies.

•

Stormwater management should continue to focus on reducing levels
of contaminants (e.g. sediment, heavy metals and hydrocarbons),
particularly in the tributaries.

•

The removal of contaminated sediment within waterways should
be undertaken, with sites prioritised based on ability of upstream
macroinvertebrate populations to colonise.

•

Deciduous trees in riparian margins should be replaced with evergreen
species, to reduce excessive amount of leaf litter input into waterways,
which affects water quality.

•

Riparian and in-stream habitat should be enhanced where appropriate,
including the use of such things as emergent large substrates (which
provide laying sites for the eggs of aquatic insects) and specialist habitat
(e.g. riffles for bullies).

•

Erosion protection measures, primarily in the form of riparian planting and
soft-engineering should be implemented in areas where bank stability is
an issue to aid in addressing instream sedimentation issues.

•

Connectivity along streams should be improved by reducing the impact
of in-stream structures, such as culverts and low bridges.
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5.0 Surface Water Quality / Kounga Waimāori
The majority of water quality data available for the Huritini / Halswell Rivers
and its tributaries is summarised Christchurch City Council water quality
monitoring program reports from 1989 to 2002. There are ten water
quality monitoring sites located within the catchment. This monitoring
program provides detailed information about the majority of water
quality parameters in the catchment, but there is limited water quality
data available for metals prior to 2007.
The following section provides a brief summary of water quality in the
catchment, based on water quality data from 1989 to 2002 for most
parameters. Also included is a summary of metal data from Christchurch
City Council monitoring sites in the South West area from 2007 to 2011. The
metals data up to 2002 was primarily from urban sites, including industrial
developments and drains, whereas the more recent data includes a mix
of drains and more natural waterways.

5.1 Overview of Surface Water Quality within
Surface Water Plan Area
Water quality in the upper catchment was characterised by low water
quality data from the catchment (up to 2002) was compared to typical
stormwater Event Mean Concentrations (EMCs) reported by Williamson
(1993) and relevant guidelines in order to assess potential effects.
This comparison showed that pH was typically near neutral (median: 7.6)
and within acceptable ranges identified by organisations such as United
States Environmental Protection Authority (USEPA). Conductivity and
suspended solids concentrations were typically low.
Dissolved oxygen concentrations were generally above the Australian
and New Zealand Environment and Conservation Council (ANZECC)
(2000) trigger value, and were broadly similar across the sites. Median
BOD concentrations were generally low; however, elevated biochemical
oxygen demand (BOD) was recorded at the Knights Stream, Saby’s
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Bridge site (median: 9.6 g/m3), at the inlet (median 5.0 g/m³) and outlet of
the Halswell Junction Retention Basin (median 8.7 g/m3).
Total ammoniacal nitrogen concentrations in the river were low and
consistently below USEPA (1999) chronic toxicity criteria for the temperature
and pH ranges detected in the river. Nitrate-nitrogen concentrations
were elevated at several sites. The main source of nitrate-nitrogen was a
groundwater spring, located somewhere between the two sample sites on
the Knights Stream in the upper part of the catchment. Nitrate-nitrogen
levels were shown to decrease with distance from this area.
Dissolved reactive phosphorus concentrations were typically elevated
and often exceeded the concentrations identified in the New Zealand
periphyton guidelines. Faecal coliform numbers were typically elevated
with highest numbers found at the Nottingham Stream site (median: 1,500),
but all sites showed a wide variation in numbers.
Limited water quality data (up to 2002) clearly indicate that metal
concentrations in stormwater are currently high relative to environmental
limits, particularly within network waterways servicing industrial catchments.

5.2 Areas of Good Water Quality
Water quality assessments have shown that while some sites in the Huritini /
Halswell catchment have reasonable water quality, a significant number do
not. Results to date suggest that relevant guidelines are being exceeded
for a number of parameters and at a number of sites. Concerns relate
particularly to elevated nutrient concentrations and elevated bacterial
indicators (Enterococci/E.coli). Metal concentrations are at the lower end
of the range reported in the literature for urban stormwater; however, recent
water quality data (2007 to 2011) indicate that concentrations of zinc in
particular typically exceed ECan water quality standards.
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The Huritini / Halswell River at Akaroa Highway site had better water quality
than other sites with median lead and zinc concentrations that met ECan
guidelines for Spring-fed – Plains waterways; median copper concentrations
were slightly above the relevant ECan guidelines.

5.4 Management Recommendations
•

Investigate and manage the source of bacterial indicators and nutrient
concentrations in the catchment.

5.3 Areas of Poor Water Quality

•

Improvement in the water quality of tributaries should be undertaken, as
this could create substantial benefits downstream in the mainstem.

•

Target retrofitting stormwater infrastructure in industrial catchments to
improve water quality from these utility drains.

•

Given the impact of stormwater runoff was apparent, the focus of
the SMP should be stormwater treatment facilities throughout the
catchment, particularly for zinc (manage type of roofing material used
and/or require treatment for roofing materials).

The following are areas where poor water quality results have been recorded:
•

Nitrate-nitrogen is elevated within the Knights Stream, the source of
which is believed to be a groundwater spring.

•

Knights Stream headwater exceeds the (ECan) zinc concentrations for
spring fed plains.

•

Elevated BOD has been recorded at the Saby’s Bridge site in the Knights
Stream.

•

Metals concentrations in the industrial area near the Halswell Junction
Retention Basin are elevated, which is to be expected given the landuse
of the area.
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6.0 Instream Sediment Quality / Kounga Parakiwai
6.1 Overview of Instream Sediment Quality within
Surface Water Plan Area

were typically lower than those in the neighbouring Ōpāwaho/Heathcote
catchment. At all sites the concentration of PAHs were below the ISQG-low
ANZECC guidelines.

A survey of sediment quality within the upper Huritini / Halswell River
catchment involved the collection of samples from 19 sites. This survey
assessed the physical characteristics of the sediments, along with metal
and polyaromatic hydrocarbon (PAH) concentrations.

6.2 Areas with Good Sediment Quality

Physical characteristics of sediments are known to influence the level of
natural or anthropogenic contaminants detected in two ways. The first
is that very fine particles with high surface areas relative to their size can
absorb and concentrate contaminants, and the second is that coarse
sands can dilute contaminant concentrations through their poor sorption
characteristics as well as the low concentration of many elements in
minerals such as quartz.

Certain sites within industrial areas in the Huritini / Halswell catchment
are significantly degraded with regard to metal contamination in stream
sediments. Metal concentrations commonly exceed ANZECC (2000)
sediment guidelines at these sites. The exceedance of the ANZECC (2000)
sediment guidelines provides an indication that current sediment quality at
these sites may be degraded to levels sufficient enough to influence the
quality of the aquatic biological community inhabiting the sediments.

6.3 Areas with Poor Sediment Quality

The physical characteristics of the sediments collected in the Huritini /
Halswell catchment showed that the tributaries of the river typically
contained coarser sediments than those in the neighbouring Ōpāwaho/
Heathcote River. The sediments in the Huritini / Halswell River were
dominated by fine sand and mud.

Concentrations of the key metals copper, lead and zinc were generally
lower in the Huritini / Halswell River and tributary sediments compared to
those in the Ōpāwaho/Heathcote catchment. In the Huritini / Halswell
catchment, the sediment texture appeared to have some influence on
metal concentrations.

Within the upper Huritini / Halswell catchment, sediments from urban
catchments had higher concentrations of metals than the mixed and
background (rural) catchments (See following figure). The mixed land
use sites were all in the main stem of the river, and the catchment was
predominantly rural, with some upstream urban influences.

All sediment samples from the main stem of the river and four of nine tributary
sites complied with ANZECC (2000) sediment guidelines for copper, lead
and zinc. The tributary sites with the best sediment quality were Nottingham
Stream (upstream of Candys Road), Quaifes Drain, Creamery Drain and
Jones Creek.

Samples collected from the main stem of the river did not exceed ANZECC
(2000) sediment quality guidelines. This indicates that there is low risk of
adverse effects to aquatic organisms in the river from the presence of
copper, lead, or zinc.
The concentrations of PAHs in the catchment, in all three land use areas,
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Instream Sediment Quality Results (comparison against guideline values)
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6.4 Management Recommendations
•

Catchment-wide measures to control pollutants, such as source control
and treatment devices, particularly in areas with high contaminant
concentrations, due to the increase in metals observed since the 1980’s.

•

Control of roading material entering stormwater system and waterways
in areas where coal tar was used; given the extensive damage done
during the earthquakes, it would be pertinent to develop a management
plan to minimise the loss of contaminated material into the stormwater
and stream systems during roading reconstructions.

•

Sediment toxicity testing to elucidate effects of contaminants on
freshwater fauna.

•

Further studies to investigate contaminant sources in hotspot areas (from
current and historical inputs).

•

Removal of sediment to remove contaminants in system.

•

Testing of sediments at sites not sampled.

•

Event based testing (in both streams and stormwater networks) to
determine localised contaminant sources.

Huritini / Halswell River
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7.0 Flood Risk / Mōrea Waipuke
7.1 Nature of Flooding

Council model. The last update was made in 2014.

The Huritini / Halswell River catchment is a predominantly rural area of 190
km2 draining the Christchurch suburb of Halswell in the north and farmland
in Selwyn District south to Te Waihora / Lake Ellesmere. The approximately
23 km2 that lies within Christchurch City is urbanised.

Lateral spread and bed heave suffered during the 2010 earthquakes
significantly reduced the channel capacity beyond Halswell. Despite
dredging that has restored the channel capacity to pre-quake conditions,
the river overtops its banks in many locations during two to five year return
period events. This results in widespread inundation of farmland in the river
floodplain.

The nature of flooding in the Huritini / Halswell River catchment comprises
four distinct components:
•

Widespread inundation of low-lying pasture for long periods after
moderate to extreme long duration storms.

•

Inundation of pasture around the shores of Te Waihora / Lake
Ellesmere before the gravel bar near Taumutu is breached to lower
the lake level.

7.3 Flood Mitigation in Nottingham and Knights
Streams Catchments

•

Nuisance flooding of Halswell properties along Nottingham Stream
during extreme storms.

•

Rapid storm runoff from the Port Hills causing erosion followed by flood
ponding and sedimentation around the toe of the hills.

•

Occasional surface ponding of groundwater in low-lying areas within
Knights Stream catchment during spring in years when seasonal
groundwater levels are particularly high.

Nottingham and Knights Streams catchments lie almost entirely within
Christchurch City. This area is a major centre of new urban growth.
Stormwater runoff from new residential and industrial subdivisions is treated
in large downsteam treatment and detention basins prior to discharge to
the streams, to groundwater and to rural drains to mitigate adverse flooding
effects from new urban growth. Runoff from the Westlake catchment in old
Halswell is also intercepted and treated in basins downstream.

7.2 Catchment Modelling
Environment Canterbury developed a rudimentary computer flood
model of the Halswell catchment in the early 1980s. Subsequently,
Council modelled the headwaters only in more detail for the South-west
Christchurch SMP. From time to time ECan have updated the catchmentwide model which sets the downstream boundary conditions for the
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The modelling has confirmed that critical storms are long duration, low
intensity events. A critical duration of 60 hours was adopted for stormwater
detention facilities in the Huritini / Halswell River SMP.

Detention basin facilities north-west of Springs Road and north-east of
Halswell Junction Road discharge by soakage to groundwater. Facilities
closer to the Port Hills discharge to surface receiving waters.
Full flood attenuation (FFA) is required for all storms up to the 2% AEP event
on the flat. Extra-over partial flood attenuation (PFA) is the standard for
developments on the hills. Under PFA the additional urban runoff from new
development only is captured in detention basins.
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7.4 Te Waihora / Lake Ellesmere Flooding
The Huritini / Halswell River discharges into Te Waihora / Lake Ellesmere which
has no natural outlet to the sea. Environment Canterbury and Te Rūnanga
o Ngāi Tahu hold the consent for lake opening and control the lake water
level within a consented level range. Once the lake level exceeds its
maximum an artificial outlet is cut through the gravel bar near Taumutu to
allow the lake to empty to its minimum level. The lower reaches of the river
are controlled by the lake level. Widespread inundation of land around the
shores of the lake that is grazed occurs when lake levels are high.

Flooding on the Huritini / Halswell River floodplain near Landowne Valley
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8.0 Stormwater Contaminants / Paitini Wai Āwhā
8.1 Contaminated Land
There are additional risks to groundwater and surface water contamination
associated with stormwater discharges from contaminated sites during
construction of any development. To avoid this risk, consent conditions
are proposed stating that there will be no discharges from construction
areas listed on ECan’s Listed Land Use Register (LLUR), or from sites which
ECan identifies as being contaminated or having a high risk of being
contaminated.
Similarly, there is a risk of additional contaminants becoming entrained
in the discharges if stormwater treatment facilities are located on
contaminated sites. Council does not propose to locate any stormwater
treatment facilities on sites which are listed on the LLUR, or identified by
ECan as being contaminated or having a high risk of being contaminated
and consent conditions are proposed to confirm this.

8.2 Contaminant Load Model
Stormwater contaminants are derived from a number of sources in the
upper Huritini / Halswell River catchment such as road surfaces (vehicles
on roads); impervious surfaces such as pavements, driveways, parking
areas, industrial site yards; building roofs and walls, with the amount of
contaminants present varying according to landuse. Information on the
concentration of stormwater contaminants enables stormwater managers
to evaluate the likely stormwater loads from different catchments within
their administrative areas. This information can be used for indicating
locations where stormwater may cause adverse effects downstream or
where stormwater treatment devices would be most efficient and cost
effective.

A contaminant load assessment study was undertaken for Council in July
2007, which modelled the four development scenarios (including existing
development levels) described in the table below.
Scenario

Description

Timeline

0

Existing Development 2004

2004

1

Permitted in City Plan

2008

1a

Identified in City Plan

2012

2

Sustainable for 2024 growth
predictions

2021

3

Maximum possible development

2054

The land use type and area (ha) associated with each scenario was:
Scenario

Land Use Type and Area (Ha)
Commercial Industrial

Rural

Residential

Open
Spaces

Roads

0

6

231

2063

178

98

128

1

6

261

1968

244

98

128

1a

6

326

1823

274

136

139

2

6

410

516

1031

489

251

3

6

599

467

887

479

266

Priorites for stormwater quality treatment identified in the SMP (CCC
2014) were heavy metals (zinc and copper), nutrients (nitrogen and
phosphorus), hydrocarbons and bacterial contamination.
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8.3 Contaminant Load Modeling (CLM) Results
Under the maximum possible development scenario, total suspended
solid loading are expected to increase up to 84.8% on the plains and
decrease loadings by up to 12.8% in the hill sub-catchment. Sediment
deposition in waterways will cause a significant impact on ecological
values within the catchment, and so will require significant reduction via
mitigation measures, in order to meet waterway objectives.
In brief, under the maximum possible development scenario the following
results are predicted for loads within the receiving waterways, if no
mitigation measures are implemented:
•

Copper loads would increase by up to 142.3% at the most downstream
point of the river, and up to 362% in other receiving water locations
(i.e., mainstem and/or tributaries).

•

Zinc loads would increase by up to 176.9% at the most downstream
point of the river and by up to 776.5% in other receiving water
locations.

•

PAH loads would increase by up to 190.3% at the most downstream
point of the river and by up to 157% in other receiving water locations.

•

Total petroleum hydrocarbon (TPH) loads would increase by up to
82.6% at the most downstream point of the river and by up to 167% in
other receiving water locations.

•

Total nitrogen (TN) loads would increase by up to 32.8% at the most
downstream point of the river and by up to 88.8% in other receiving
water locations.
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•

Total phosphorus (TP) loads would increase by up to 184% at the most
downstream point of the river and by up to 210% in other receiving
water locations.

•

Litter loads would increase by up to 52.7% at the most downstream
point of the river and by up to 139.1% in other receiving water
locations.

In general the results show significant increase in contaminant loads
with increased levels of urbanisation, with zinc, copper, PAH and TPH of
particular concern. The results indicate that total suspended solids would
initially decrease as a result of the completion of residential development
on the Port Hills and that sediment loads on the Canterbury Plains slowly
increase as a result of residential development under Development
Scenarios 1a to 3.

75

9.0 Stormwater Management Plan (SMP)
Mahere Wai āwhā
In order to meet stormwater discharge consent requirements set by
ECan, the Council has developed the Huritini / Halswell SMP (separate
to this document) to maintain and where appropriate improve existing
water quality in the receiving waters. The existing stormwater network is
extremely varied and generally consisting of small pipes to open drains
and waterways. The current approach is to develop a drainage network
based on waterways along green corridors and to limit the amount of
piping as much as possible.
The older urban parts of the catchment typically do not have any form
of water quantity or quality mitigation. The area serviced by the Halswell
Junction Retention Basin is an exception. The more recent subdivisions
were required to provide mitigation of water quantity and quality of
stormwater discharges. Stormwater mitigation has been based on
grassed soil adsorption basins (retention basins) that discharge to ground
where suitable hydrogeological conditions exist, and dry detention basins
discharging slowly to surface waterways elsewhere. In general, the water
quality mitigation is based on capturing and treating runoff from the first
25 mm of each rainfall event, although some earlier systems are based
on 15 mm capture. Mitigation of water quantity effects varies greatly,
although more recent systems are based on detention or retention of a
2% Annual Exceedance Probability (AEP) event, which is equivalent to a
50 year return period event.
Following an assessment of water quality mitigation options, Council
has adopted the option of providing water quality mitigation via soil
adsorption basins where suitable soakage conditions exist, and first flush
attenuation basins followed by wetlands (or wet ponds) where soakage
is not feasible. The adopted mitigation option for water quality will be
integrated with water quantity mitigation to form the surface water
management scheme.
The choice of mitigation facilities within the different sub-catchments has
been strongly influenced by the following factors:
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•

Water quantity mitigation requires large detention and retention basins
to be constructed and therefore water quality mitigation can be located
within the land purchased for water quantity.

•

The adopted option must have regard to strategies for other values for
the South-West Christchurch Area Plan such as recreation, landscape,
cultural, heritage, and ecology (aquatic and terrestrial). While other
mitigation options (i.e., filtration systems) may exist that can meet the sole
requirements for water quality, they cannot meet these other important
values that Council must consider to better ensure high ecological and
amenity outcomes.

•

Council has significant experience in designing and maintaining soil
adsorption basins, sedimentation basins, wetlands and wet ponds.

The mitigation strategy also includes the provision of contingency measures
or systems to be inserted into the treatment train to cater for any unexpected
water quality results. The mitigation strategy is also designed to be flexible,
so it can respond to a variety of land use changes and land use types, as
well as site restraints (e.g., that may prevent ponds and wetlands from being
constructed), and still achieve the receiving environment objectives.
The key design principles for the development of a surface water
management scheme are:
•

It is fundamentally a ‘natural’ system, avoiding the over-use of pipes,
concrete channels, and pumping stations. As such it will require significant
maintenance but not replacement. This approach is consistent with the
sustainability principles of the Resource Management Act (RMA).

•

Significant land areas are required for the water management facilities,
possibly up to 10%, in some instances, of the developed land area for
quality and quantity combined. This is much greater than what has been
required previously for management of waterways (approximately 1%),
where waterway corridors made no provision for stormwater treatment
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or for storage. Maximum possible integration of land use with other
needs, such as recreational open space, will help to reduce the land cost
associated with water quantity and quality treatment by reducing the
need for buffer zones. Much of the scheme’s water quantity mitigation
area could be used for other purposes, such as recreational areas,
because ponding would only occur during infrequent, more severe rain
events.
•

The proposed facilities are typically large and designed to serve large
areas, rather than having a proliferation of smaller facilities. Generally, the
facilities are clear of the waterway channels (i.e., not ‘inline’), although
often adjacent to these channels.

•

The proposed facilities include several that also treat the adverse effects
of earlier developments (‘retro fit’).

•

There is a continuous network of pipes, swales and waterways connecting
all facilities. These provide for trickle discharge from soakage facilities,
slow release from full flood attenuation (FFA) basins, and secondary
emergency overflow paths. This drainage network could also provide the
basis for ‘green corridors’ that satisfy other values.

•

Some of the standards being used and solutions being proposed will
represent a significant ‘raising of the bar’ in terms of the level of mitigation
being provided and the resulting cost.

A surface water management scheme will consist of water quality (stormwater
treatment) and quantity (flood mitigation) components. Hydrological and
hydraulic modelling has predicted that the adopted approach will reduce
existing flood levels in the neighbouring upper Ōpāwaho/Heathcote River, and
the assumption has been made that the same outcome can be expected for
the upper Huritini / Halswell River. The soil adsorption basins or sedimentation
basins and associated wetlands (or wet ponds) are constructed as part of a
treatment train with detention basins downstream.
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Longhurst Subdivision

Stallion Reserve, Halswell
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9.1 Facilities and
Management Areas

Devices

in

the

Stormwater

Proposed measures for major subcatchments within the upper Huritini /
Halswell River catchment are summarised for each stormwater management
area (SWMA) in the following sections. There are instances where a SWMA
includes sub catchments from neighbouring Heathcote River catchment.

9.1.1 South-Halswell – Kennedys Bush
This SWMA comprises Knights Confluence, Halswell Quarry, and Lansdowne
Valley sub-catchments. Development is mainly limited to the Halswell Quarry
sub-catchment, which is currently partly developed on the northern side.
The Knights Confluence and Lansdowne Valley sub-catchments are largely
undeveloped rural land.
Drainage of the undeveloped rural land is predominantly by soakage to
ground, with runoff occurring through ephemeral waterways which discharge
to the river. Wetlands within the Halswell Quarry Reserve remain wet during
low rainfall periods, probably as a consequence of shallow groundwater in
this area. Development of 6 ha on the hill side of the Halswell Quarry subcatchment has been mitigated with the use of ‘Oderings Pond’ at the base
of the hill.
The preliminary surface water management scheme proposes to develop
further facilities to mitigate surface water quality and quantity effects from
the proposed land use changes identified in Development Scenario 2. The
proposed facilities consist of detention basins, first flush basins, and wetlands.

9.1.2 Knights Stream South-West Halswell
This SWMA comprises Creamery Stream, Cases Drain, Nottingham Stream,
Nottingham Headwaters, and Chesmars Drain sub-catchments, as well as
parts of the Knights Stream Headwaters and Marshs Road sub-catchments.
Development of the catchment is almost complete on the eastern side
(Nottingham Headwaters, Nottingham Stream sub catchments) compared
to the rural and completely undeveloped land on the south-western side of
the catchment (Chesmars Drain and Cases Drain sub-catchments).
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Existing drainage in the rural areas is predominantly through Knights Stream
or Marshs Road Drain and other tributaries. Some of the waterways are
ephemeral, while others are permanent. Current drainage in the developed
Nottingham Stream and Nottingham Headwaters sub-catchments is by
pipework to Nottingham Stream. An area of 15 ha to the north-west of
Nottingham Headwaters is piped to a soil adsorption basin in the corner of
Westlake Reserve, for soakage to ground. This facility was installed in 2005.
The preliminary surface water management scheme proposes to develop
further facilities to mitigate surface water quality and quantity effects from
the proposed land use changes identified in Development Scenario 2. The
proposed facilities consist of detention basins sized to the FFA 2% AEP standard.

9.1.3 South-West Hornby
This SWMA is comprised of two sub-catchments (Halswell Retention Basin
and West Hornby), and parts of two further sub-catchments (Knights Stream
Headwaters and Marshs Road). Development of the area is mainly industrial,
with the proposed motorway alignment planned to pass through the Knights
Stream Headwaters sub-catchment.
In addition to natural ground soakage, the South-West Hornby sub-catchment
has engineered ground soakage facilities for individual sites. At present
stormwater runoff is conveyed through pipework to the existing Halswell
Junction Retention Basin from all sub-catchments except for Marshs Road
sub-catchment, which drains excess runoff into the Marshs Road Drain. The
retention basin, built in 1990, was designed to fill and overflow in an extreme
event into the headwaters of Knights Stream. There has been an on-going
issue with leakage from the pond above a certain reduced level. Eventually
discharge from the basin will be redirected via Owaka Basin into the Opawaho/
Heathcote River catchment.
The preliminary surface water management scheme proposes to develop
further facilities to mitigate surface water quality and quantity effects from
the proposed land use changes identified in Development Scenario 2. The
proposed facilities consist of soil adsorption basins (with or without under-drains)
and detention basins sized to the FFA 2% AEP standard.
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Huritini / Halswell Stormwater Management Areas

Halswell catchment boundary
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9.2 Realistic Outcomes
Implementation of the SMP will be undertaken over a long period (35
years or more). The projection assumes that the construction of facilities
(and associated expenditure) will be sporadic due to other planning and
infrastructure constraints which impact on land development staging. The
programme for the design and construction of facilities will need to be
closely aligned with associated planning and infrastructure programmes, to
ensure facilities are created ahead of land development.
The implementation of the SMP represents a significant investment to ensure
effective management of the catchments and mitigation of potential
adverse effects. The implementation of the key measures of the SMP are
summarised in the table opposite.

Halswell Quarry Reserve
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Stormwater Management Plan Methods of Implementation

SMP Measure

Timeframe

Level of service

The level of service is provided in the subdivision design and is
implemented at the time of subdivision construction.

Level of service is subject to review and
change.

Environmental education

Implement progressively in conjunction with Environment Canterbury
and CWMS Zone Committee.

Awareness of environmental effects of building
materials, effects of poor industrial practices
and general environmental and waterway
awareness.

Industrial stormwater and site
management

Implement progressively over five years in conjunction with Environment
Canterbury.

Environment Canterbury Pollution Prevention
Guide, source control and individual site
permitting.

Stormwater quality and
quantity mitigation (SWMS and
contingency measures)

SWMS Implemented progressively prior to any development.

SWMS will be finalised once the final land use
is known following the city plan process is
completed.

Contingency measures may be implemented where water quality does
not meet receiving environment objectives.

Measures can be implemented in existing and
new areas.

Sediment and erosion
control for construction of
new subdivisions and other
developments

Draft plans will be developed and provided with subdivision consent
applications and finalised during detailed design and prior to
construction.

Low impact design and source
control

Implemented progressively. SWMS elements implemented as part of the
SWMS other initiatives will be developed over time in conjunction with
Environment Canterbury.

Waterway enhancement
programmes

Implemented under existing waterway enhancement programmes as
waterways are prioritised. Natural Asset Management Strategy identifies
waterways within South-West Christchurch.

Green Print initiatives and land
use controls

Implemented progressively with development and over time.

Monitoring and reporting.

Implemented prior to development for baseline conditions.

Further investigations.

Implemented as required or when receiving environment objectives are
not met.

Comments

Operation and Maintenance
Plans developed prior to construction of facilities and implemented after
(develop and implement plans) construction.
of stormwater systems.
SMP Reviews.
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Implemented as required or when receiving environment objectives are
not met.
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10.0 Supporting Technical Investigation Reports /
Pūrongo Hangarau Anō
Christchurch City Council and contracted consultants have carried
out a large number of investigations which have been summarised
and incorporated into the Huritini / Halswell River SMP. The relevant
investigations and reports are listed in the table below.
In addition, a range of ‘Phase 1’ reports were prepared by Christchurch
City Council in 2007 and 2008 as background reports to the South West
Area Plan.

Report

Organisations Involved

Report Reference

Pilot Study Stage One, South-West Christchurch
SMP Technical Report No. 1

Kingett Mitchell Limited and Pattle Delamore Partners
Limited

Kingett Mitchell (2005b)

Sediment Quality Survey, South-West Christchurch
SMP Technical Report No. 2

Kingett Mitchell Limited

Kingett Mitchell (2005a)
Appendix C of the AEE

Aquatic Values and Management, South-West
Christchurch SMP Technical Report No. 3

Aquatic Ecology Ltd, EOS Ecology Ltd and Kingett Mitchell
Limited

EOS et al. (2005)
Appendix D of the AEE

Water Quantity Assessment, South West
Christchurch SMP. Technical Report No. 4

Kingett Mitchell Limited, Christchurch City Council, Pattle
Delamore Partners Limited (Groundwater Appendices)
and NIWA (Surface Water Modelling Appendices)

Golder (2011a)
Appendix E of the AEE

Water Quality Assessment, Golder 2011b South
West Christchurch SMP. Technical Report No. 5

Kingett Mitchell Limited, Pattle Delamore Partners Limited
(Groundwater Appendices)

Golder (2011b)
Appendix F of the AEE
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Nottingham Stream
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Executive Summary / Whakarāpopototanga
The Ōpāwaho / Heathcote River Catchment flows from the south-west of
Christchurch to the Ihutai / Avon-Heathcote Estuary. The catchment has
traditionally been a significant source of mahinga kai, and a focus of natural,
cultural and heritage values since earliest settlement. 1880 through to 1925
saw significant industrial pollution of the lower reaches of the river. It was not
until 1970 that remaining industry had its effluent directed to the sewage
treatment plant. While this resulted in improved water quality of the lower
river, ongoing development and extensive settlement within the catchment
over the last two centuries, combined with the more recent earthquakes of
2010/2011 have meant that catchment values are still degraded. Sediment
loss from the Port Hills is a major contributor to reduced hydraulic capacity,
loss of terrestrial vegetative cover and decreased in-stream habitat for fish
and invertebrates.

This document communicates how this vision is being realised and planned
for the Ōpāwaho / Heathcote River Catchment.

For over 20 years, the Christchurch City Council (Council) has focussed on a
multi-value and multi-party approach to the management of its waterways. By
identifying six core values – ecology, drainage, culture, heritage, landscape
and recreation – as the drivers for improved surface water management,
the Council has begun to translate legislative requirements and community
aspirations into tangible reflections of a more sustainable approach to asset
management.

Part Two of this document summarises a number of key technical documents
that have been used to inform the development of stormwater management
approaches. They detail the necessary infrastructure required for improving
water quality and attenuating storm discharges into the river.

Part One, Realising the vision, outlines:
•

Current state of the six values within the Ōpāwaho / Heathcote River
Catchment in line with the Council’s six values approach to waterway
asset management.

•

Surface water management - vision and approaches. Identifies nine
approaches, with exemplars, to demonstrate how future protection,
enhancement and management of our waterways and surface water
can achieve high level outcomes across all six values.

Vision:
The surface water resources of Christchurch support the social,
cultural, economic and environmental well-being of residents,
and are managed wisely for future generations.
Toitū te marae a Tangaroa, Toitū te marae a Tāne, Toitū te iwi.
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View of the lower Ōpāwaho / Heathcote River and stormwater ponds at Ferrymead
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Ōpāwaho / Heathcote River in Cashmere
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Introduction / Kupu Whakataki
Purpose of this document
•

•

To identify and summarise the current status of, and key issues within,
the Ōpāwaho / Heathcote River Catchment relative to the Council’s
six values of waterway asset management: ecology, drainage, culture,
heritage, landscape and recreation.
To communicate and facilitate community discussions on how the
surface water management approaches, or options available, might
be implemented to enhance the six values and realise the vision for the
Ōpāwaho / Heathcote River Catchment.

comprises approximately 1,500 km of stormwater pipeline mains above 600
mm in diameter.

Background Investigations & Technical Reports
This report is based on a range of reports, investigations and strategy
documents that have been adopted and/or recognised by Council over
the last 20 years including:
•

Waterways and Wetlands Natural Asset Management Strategy (1999);

•

Christchurch City Council Surface Water Strategy 2009-2039;

•

Waterways and Wetlands Drainage Guide (2003);

•

Infrastructure Design Standards (Part 5);

The Catchment

•

Christchurch City Council Public Open Space Strategy 2010-2040;

The Ōpāwaho / Heathcote River extends for approximately 25.5 km from
south-west Christchurch to its mouth at Te Ihutai / Estuary of the Ōtākaro /
Avon and Ōpāwaho / Heathcote Rivers in Ferrymead. The catchment covers
approximately 103 km² in the south of the city stretching north to south from
the edge of the Central Business District to the top of the Port Hills and west
to east from Ruapuna Park to the Ihutai /Avon-Heathcote Estuary. Land use
in the catchment is predominantly residential with significant industrial areas
located in Sockburn, Hornby and Woolston. The Port Hills are predominantly
rural except for the lower slopes which are residential areas.

•

Christchurch City Council Biodiversity Strategy 2008-2035;

•

State of the Takiwā - Te Ahuatanga o Te Ihutai, Cultural Health Assessment
of the Avon-Heathcote Estuary and its Catchment (2007, 2012);

•

Ōtautahi / Christchurch City Landscape Study (Draft, March 2015);

•

Mahaanui Iwi Management Plan (2013).

•

To highlight, from over 20 years of waterway enhancement experience,
city-wide projects that have achieved high level outcomes across all six
values and can be used as exemplars for future work in the Ōpāwaho /
Heathcote River Catchment.

There are approximately 86 km of waterways on the hills and 105 km on
the flat. The most significant river tributary is Cashmere Stream which skirts
the base of the Port Hills for most of its 9.6 km length. Other tributaries of
note include Hayton’s and Curletts Streams, Jacksons and Bells Creeks,
and Steam Wharf Stream. The piped component of the drainage network

8

Council undertakes waterway environmental monitoring reporting on
an annual basis. Future reports should be read in order to understand the
changing environmental state of the river.
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Ōpāwaho / Heathcote River Catchment: Waterways
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1.0 CURRENT STATE OF THE SIX VALUES
Te Āhuatanga o Te Wai

Ecology
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Drainage

Culture

Heritage

Landscape

Recreation
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1.1 Ecology
The inter-relationships between organisms and their environment.

Existing conditions & values
•
•

•
•

Generally low riparian and in-stream habitat values across the catchment.
Generally low aquatic species diversity, with pollution-tolerant species
dominating; despite this, a number of species of conservation interest
are present within the river, including Īnanga / Whitebait, Tuna / Longfin
Eel, Koukoupara / Bluegill Bully, Kōura / Freshwater Crayfish and Kākahi /
Freshwater Mussel.
Poor water quality, predominantly due to high levels of Escherichia coli,
nitrogen, phosphorus, sediment, copper and zinc.
The catchment is typical of those affected by the human impacts of
urban areas.

Desired outcomes
•
•
•
•
•
•
•

Issues

•
•
•

•

•

•

•
•
•

•
•
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Contaminants from stormwater, dewatering and other discharges, and
waterfowl and dog faeces.
Rubbish in waterways that has entered via the stormwater network or
having been blown in.
Waste water overflows during storm events.
Siltation from stormwater, earthquakes and construction activities, and
bank and channel erosion/slumping from earthquakes.
A lack of dense native riparian vegetation, which buffers the waterways
from urban development, and improves ecological habitat for aquatic
species; including tall species that provide shading to the stream channel.
Loss of the original native vegetation cover, reducing seed, fruit and
nectar for native birdlife.
Building, filling and excavating within the riparian margins of waterways.

Improved in-stream and riparian habitat.
Improved habitat connectivity.
Improved water quality through treatment prior to entering the river and
tributary system.
Improved streamside habitat values.
Increased habitat diversity.
Improved native plant and animal diversity.
Reduced dissolved or suspended contaminants e.g. sediment, heavy
metals and hydrocarbons.
Maintained or enhanced fast-flowing riffle habitats.
Contaminated sediment removed.
Increased use of evergreen tree species along river margins to reduce
leaf litter and increase shade.
No waste water overflows during storm events.
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Kāruhiruhi / Pied Shag

Matuku-moana / White-faced Heron
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Pūtakitaki / Paradise Shelduck
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1.2 Drainage
The inter-relationships between groundwater and surface water,

•

natural flow regimes and management of storm events.

Existing conditions and values
•

•

•

•

•

•
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Alluvial gravels commonly occur at or near the ground surface in the
west, especially in sinuous zones that represent deposits from river
channels across the Waimakariri River fan. These represent the most
permeable surface strata in Christchurch. Alluvial silt and sand deposits
occur throughout much of the southern city and to the west, between
the gravel channels. They are formed predominantly from the overbank
deposits during floods emanating from the ancestral river channels. The
Port Hills are a consolidated mass of volcanic basalt, ash and debris
overlain with wind-blown loess. Loess is very readily erodible.
Soils to the north-west of Wigram are generally well drained silt and
sandy loams underlain by free draining gravels. South and east are
less permeable, higher water table influenced silt loams and silty sands
interspersed with swamps, peaty areas and sand deposits.
The groundwater system in the Ōpāwaho / Heathcote Catchment is
contained in river gravels, primarily recharged by seepage losses from
the Waimakariri River and rainfall infiltration on the plains.
The Ōpāwaho / Heathcote River main-stem is fed by springs in areas south
of Wigram. Plains tributaries are naturally dry but can be augmented
from a water race in Buchanans Road.
The geography of the catchment can be divided into three parts: the
plains tributaries west of Wigram are a mix of residential and industrial
land uses; the middle and lower catchment is a band of mostly residential
or proposed residential areas between the city centre and the Port Hills;
and the Port Hills have a residential component on the lower slopes but
the greater area is grassland with some forestry.
The lower reaches connect with the estuary of the Ōtākaro / Avon and
Ōpāwaho / Heathcote Rivers. This area is tidally influenced to Buxton
Terrace and saline to Opawa Rd.

Wetlands have been significantly reduced in number and size compared
to pre-settlement. Remnant wetland areas are found in Cashmere and
Hendersons Basins, Heathcote Valley, Charlesworth Wetland and salt
marsh areas in the estuary.

Issues
•
•
•
•
•
•

Overall ecological health of the river is poor.
Extensive urbanisation, discharges from roofs, vehicles and commercial /
industrial areas resulting in degraded water quality.
Wastewater overflows are occurring more frequently due to infrastructure
damaged by the earthquakes.
High sediment runoff from the Port Hills accumulating in the lower river.
Narrow floodplains in the middle and lower river are historically at risk of
flooding.
Flood risk has been increased within the catchment due to combination
of earthquakes and climate change.

Desired outcomes
•
•
•
•
•
•
•
•

Flood risk reduced or, at least, returned to pre-earthquake levels.
Improved water quality.
Reduced sedimentation in tributaries and rivers.
Minimised waste-water overflows.
Minimised direct flow of stormwater into tributaries and rivers.
Slow release of stormwater into receiving catchment.
Protection and enhancement of springs and wetlands.
Minimised threats to ground water and surface waterways from
development.
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Stone lined drain, Ferrymead

Port Hills stream with high sediment load after a heavy rainfall event
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Cashmere Stream at Worsleys Road bridge
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1.3 Culture
The communities perception of a resource and its values, indicated
by community involvement in the management, celebration of past

•

events and planning for the future.

Existing conditions & values
•

•

•

•

•

•
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The Ōpāwaho / Heathcote River is a highly significant river to
manawhenua, being a key site of settlement and mahinga kai for over
600 years. It was an important part of the interconnected network of sites
that spanned the length of the river and provided a link to the travelling
routes over into Whakaraupō / Lyttleton Harbour, as well as to the upper
Huritini / Halswell River, and beyond to the Kaiapoi and the plains in the
north and west, and Te Waihora / Lake Ellesmere.
The river takes its name for a famous pā that was situated on the banks of
the river near the current township of Opawa. Ōpāwaho was known as
the ’outpost pā’, being a key landing point for travel between the major
pā of Kaiapoi in the north and with direct access to Rāpaki, via what is
known today as Rapaki Track.
The upper tributaries of the river are known as Te Heru o Kahukura, while
the middle part flowing through Spreydon is known as Waimokihi. After
being joined by Cashmere Stream, it is known as Ōpāwaho / Heathcote
River.
Ohikaparuparu is the name given to the mudflats at the mouth of the
river, important for mahinga kai. Two key former wetland and mahinga
kai areas existed further up the catchment. This included Te Kuru, in the
Cashmere area, as well as Ōtāwhito – a large wetland draining the
upper Cashmere Stream area across what is generally known today as
Hendersons Basin.
The cultural significance of the Ōpāwaho / Heathcote River has been
recognised within the dual place name provisions of the Ngai Tahu Claims
Settlement Act 1998 as well as within numerous planning documents.
Te Whakatau Kaupapa (1990) includes policies that are aimed at
reducing contamination of waterways and improving health to support
mahinga kai. The policies specifically support the use of wetlands to store
and treat excess water as well as investment in technology to improve

•

discharges and water use efficiency.
The Mahaanui Iwi Management Plan contains a number of polices in
relation to the Ōpāwaho / Heathcote River that advocate for the
protection of waipuna (springs), improved stormwater and wastewater
management and infrastructure, and designing the urban environment in
a way that respects the wāhi taonga status of the Ōpāwaho / Heathcote
River.
Cultural health assessments undertaken in 2007 and 2012 identified the
catchment of the Te Ihutai / Estuary of the Ōtākaro / Avon and Ōpawaho
/ Heathcote Rivers “to be in a state of poor to very poor cultural health”
and made a number of recommendations to improve the cultural health
of the rivers, particularly around stormwater management, and spring,
wetland and riparian protection and enhancement.

Issues
•

•
•
•
•

•

Varying degrees of/or lack of consistent attention to the protection,
restoration and enhancement of the natural asset, and recognition of
natural and cultural values.
Lack of consistent progress on identification and revitalisation of mahinga
kai and natural spring and wetland sites throughout the catchment.
Continuing direct stormwater and drainage inputs into the river and
tributaries without pre-treatment through swales or wetlands.
The need to recognise the importance of Ngāi Tahu values and tikanga
within all future catchment management and development initiatives.
A limited understanding of core Ngāi Tahu values can lead to poor
planning and design decisions that may conflict with cultural values or
missed opportunities when undertaking work within the river.
Mitigating the impact of the earthquakes by maximising a six values
response to community aspirations.

Desired outcomes
•

Provide opportunities for Ngāi Tahu Papatipu Rūnanga to exercise
rangatiratanga and kaitiakitanga of the natural environment and its
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•
•

•

•

•

resources through meaningful involvement in planning and decision
making.
Recognition of the wāhi taonga status of the river to Ngāi Tahu.
Recognise and protect sites of cultural significance including, where
appropriate, the marking of these through restoration, interpretation
and/or events.
Identification, protection and enhancement of mahinga kai and natural
spring and wetland sites and the improved ability to harvest mahinga kai
for cultural purposes.
Recognition of the Ngāi Tahu natural resource management framework
- ‘Ki Uta Ki Tai - From the mountains to the sea’ - that highlights the
connections between all resources and that they must be managed in a
sustainable way for the generations to come.
Protect and accentuate the stories of the land, its natural drainage and
vegetation patterns, cultural features and landmarks. Work with private
landowners while recognising private property rights and the need to use
a range of protection methods to achieve desired outcomes as a winwin situation.
Artwork overlooking stormwater basin in Wigram Skies

Creation of Īnanga / Whitebait spawning site, Steam Wharf Stream
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Artwork at The Landing, Wigram Skies
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1.4 Heritage
Includes built and natural sites, features and activities of historical,
social, cultural, spiritual, architectural, aesthetic, technological,
craftsmanship, archaeological, scientific and contextual value.

Existing conditions & values
•

•

The Ōpāwaho / Heathcote River and tributaries were one of the key
connectors for both Māori and early European, as it provided strategically
important linkages throughout the city area, a focus for food and resource
gathering (mahinga kai), with both temporary and permanent settlement
sites. These included: Ohikaparapara (near the mouth at Ferrymead);
Ōpāwaho pā (near modern day Opawa township); Ōtāwhito (Upper
Cashmere Stream / Hendersons Basin area); Waimokihi (Spreydon / Hoon
Hay area) and Te Heru o Kahukura (Upper tributaries above Spreydon
and towards Wigram).
Significant European heritage sites, features and settings associated
with the river include: historical industrial, transportation, institutional
and farming sites and buildings including the ferry crossing, railway and
wharf remnants at Ferrymead, Christchurch Quay, Malthouse and the
former Woolston Tannery, Princess Margaret and Sunnyside (Hillmorton)
Hospitals, bridges, pumping stations, early homesteads, groups of
dwellings with shared characteristics such as the 1920s timber bungalows
in the Beckenham Loop, Carmelite Monastery, former brickworks and
associated clay quarry sites, former Sisters of the Good Shepherd (Mt
Magdala) / St John of God, former Wigram Air Base, Spreydon Lodge,
Spreydon Domain. The river has also historically provided for recreational
activities such as swimming, walking, boating and angling.

•
•
•

•

•
•
•

Desired outcomes
•

•
•
•

Issues
•
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Some features and places of heritage value may not be identified and
documented, or may not be appropriate for heritage listing in the District
Plan.

The lack of recognition of, and provision for, multiple values along the
river in terms of interpretation and development.
The need to balance natural and heritage values when in conflict with
each other.
Maintaining the pre-quake heritage values and visual character of the
river as a familiar reference point/landmark/cultural anchor, and key
component of the city’s identity.
Management issues associated with the lack of funding for the
maintenance, conservation, preservation and/or protection of significant
heritage sites and/or features.
Lack of understanding of heritage values leading to changes and possible
loss of heritage sites and fabric.
Barriers and disincentives to enable use, adaptive re-use and continued
use of built heritage.
The alteration or disappearance of the traditional network of Ngāi Tahu
settlement and mahinga kai sites associated with landscape features
such as wetlands and river channels.

•

Improved understanding, protection and/or enhancement of heritage
values, built and natural heritage sites and settings, in line with best
practice heritage conservation.
Improved identification, documentation and readily accessible
interpretation of heritage values.
The use of built heritage is further encouraged and adaptive re-use is
enabled.
Improved representation of heritage patterns and elements throughout
the river catchment.
Recognition, protection and/or enhancement of the traditional network
of Ngāi Tahu settlement and mahinga kai sites.
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Malthouse beside the Ōpāwaho / Heathcote River

Holmcroft House
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Addington brick drain plaque

Site of the historic Ferry crossing on the Lower Ōpāwaho /
Heathcote River
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1.5 Landscape
The special character of sites and places, their aesthetic qualities and
their meaning to the community.

•

Existing conditions & values
•

•

•

•

•
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The Ōpāwaho / Heathcote River and its tributaries contribute significantly
to the urban city’s natural, cultural history and overall identity. The amenity
of the river is particularly high where large trees form a sense of enclosure
and the banks have been planted with a variety of native species.
Along the course of the river sections within the suburbs of Cashmere,
Beckenham, St Martins and Opawa, walking and cycle paths have been
installed and the visual integrations with surrounding residential areas is
particularly high.
The drains, tributaries and long lengths of the Ōpāwaho / Heathcote
River have vertical retaining walls in timber or stone that reduce the river’s
natural landscape values.
Modifications to the natural catchment through the construction of
roads, bridges, buildings, and changes to the natural land cover in the
form of highly maintained lawns and plantings of exotic trees, have
further reduced the river’s natural landscape values but increased some
associative values such as heritage and culture.
Increased urbanisation and intensification has modified and reduced the
diversity of natural features and values throughout the catchment and
replaced them with other values.
Post-earthquakes, natural and cultural ‘survivor’ landscapes and settings
have become more significant in value. They include: the Beckenham
Ponds, formed from natural springs in Beckenham Park. In the lower part of
the river, below Woolston, and particularly near Ferrymead extensive and
intact areas of native riparian vegetation still survive. The development
of the Awatea Basin with its restored native riparian edge and totarakowhai groves at its headwaters, along with the retention basins in and
around Aidanfield and Canterbury Park and the initial restoration of native
vegetated ponds in the Hendersons Basin area along Sparks Road, all of
which provide further amenity and recreational opportunities, as well as
recognising the former wetlands that spanned the catchment.

•

The mouth of the Ōpāwaho / Heathcote River above the Ferrymead
Bridge has tidal influence through its connection with the estuary. Industrial
development occurs in close proximity to the River. The former towpath
- used to tow ships upstream by horse - is now a walkway planted with
vegetation.
Changes to the Council waterway asset management strategy over the
last 20 years has seen improved accessibility by the community, which
has resulted in better understanding and appreciation of waterways,
wetlands, and natural landscape processes.

Issues
•

•

•
•

Development of subdivisions on the Port Hills have caused increased
runoff of silt and contaminants that have detrimental impacts on water
quality.
Changes in land use and land cover impacting negatively on landscape
values and features. This includes infrastructure which has not been
designed to integrate well with the amenity or natural and cultural values
of the river and its margins.
Vegetation loss through urbanisation and earthquake damage.
An inconsistent approach to visibility and legibility of natural springs,
waterways and natural processes throughout the catchment, causing
varying degrees of understanding of the cause and effect of processes
within the landscape.

Desired outcomes
•
•
•
•

Protection and enhancement of existing important landscape features
and settings.
Minimised negative impacts from urbanisation and intensification.
Increased visibility and awareness of natural processes.
Sensitive modification of natural landscapes to protect/enhance values.
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Ōpāwaho / Heathcote River near Cumnor Terrace
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Duncan Park retention pond
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1.6 Recreation
Includes sport (formal, organised, competitive activities) and
recreation (informal, unstructured leisure activities) on and beside
the river and the structures that support these activities. Recreation
opportunities are a combination of a setting and an activity that result
in an experience. The setting in particular is dependent on the other
five values, and correspondingly can generate an appreciation of
those values.

Existing conditions and values
•

•
•

•

•

Existing recreational facilities include tracks and paths, lighting, seats and
picnic tables, artwork, plaques, buildings, vehicle and footbridges, jetties,
boat ramps, boardwalks, signage, toilets, green assets (trees, gardens,
grass), playgrounds, dog park, car parks.
The Ōpāwaho / Heathcote River provides a green link through the
southern suburbs of Christchurch to the estuary.
There is almost continuous pedestrian access along both sides of the
Ōpāwaho / Heathcote River from Cashmere Road to the estuary at
Ferrymead bridge.
The river provides the ideal setting for three of the most popular recreation
activities nationally: walking, cycling and jogging. The river is also popular
for kayaking and fishing.
There are opportunities to observe wildlife, particularly in the lower
reaches.

Issues
•
•
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•

•
•

Parts of the river pass through industrial areas, particularly in the lower
reaches, where the noise, smell, rubbish and polluted water detract from
the recreation experience.
Riverbank walkways are not always easily accessed and are very narrow
in some areas with poor surveillance. Some are quite isolated, feel unsafe
and do not comply with Crime Prevention through Environmental Design
principles. There is conflict between recreational users in confined areas,
e.g. pedestrians and cyclists.
Some sections of walkway have not been formalised and are wet and
muddy.
There is poor pedestrian access around some bridges and roads.
Graffiti and vandalism of interpretation signage is an ongoing issue.

•

Earthquake damage to tracks in the lower reaches of the river.

•

•

Desired outcomes
•

•

The greater the variety of settings, the greater the opportunities to achieve
different recreation experiences and outcomes, thereby meeting the
widest range of recreation preferences.
A range of recreation zones along the river as a framework for a establishing
a network of outcome (or value) focussed management areas. Group
compatible sport and recreation activities. Separate conflicting interests
into different zones.
Improved water quality and access for kayaking and for contact
recreation for children and dogs.
Source to Sea shared path network for walking and cycling.

•

Strategic views of the river from the riverbank.

•

•

The impact of some recreational requirements, particularly those with
higher impacts have the potential to conflict with the other five values.
As recreation needs and preferences continue to evolve there is demand
for increased quantity and quality of recreational facilities.
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Rowing near the mouth of the Ōpāwaho / Heathcote River at the estuary
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Walkers alongside the Ōpāwaho / Heathcote River, Cashmere
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2.0 SURFACE WATER MANAGEMENT APPROACHES
Ngā Mātāpono

Partnerships - Protection & Purchase - Suburban centres
Street Renewals - Linkages, Networks & Corridors - Subdivisions
Wetlands - Waterway Restoration - Suburban Greenspace
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Vision:
The surface water resources of Christchurch support
the social, cultural, economic and environmental wellbeing of residents, and are managed wisely for future
generations.

management of the city’s land drainage system replacing the previous
Christchurch Drainage Board’s single-value focus on land drainage only.
The Council has subsequently developed a strong and successful history
of waterway protection, remediation and enhancement working with
other stakeholders to achieve this.

Toitū te marae a Tangaroa, Toitū te marae a Tāne, Toitū
te iwi.

In response to new legislative responsibilities and expectations of the
Resource Management Act 1991, the newly amalgamated Christchurch
City Council prepared a new City Plan which set in place provisions for
the sustainable management of the City’s natural and physical resources.

2.1 Introduction
The Ōpāwaho / Heathcote River, including its wider catchment and
tributaries, has been of significant importance to manawhenua for over
600 years prior to European settlement. The catchment was a major
source of mahinga kai (i.e. customary food or resources from plant
material, fish, shellfish and birds) as well as a place of settlement and
occupation.
Since European settlement, the ongoing development of the city’s urban
environment has seen the catchment undergo a significant degree
of degradation through altering natural drainage patterns, pollution,
siltation and the removal of native vegetation cover. These issues since
the 2010/2011 earthquakes have been exacerbated to varying degrees
throughout the catchment.
Ōpāwaho / Heathcote River is an iconic symbol of Christchurch and
retains high ecological, drainage, cultural, heritage, landscape and
recreation values throughout the catchment. The vision statement is
both a call and a reminder that the decision making for the protection,
enhancement and management of the catchment of the Ōpāwaho /
Heathcote River is not for the benefit of the current generation alone, but
must reflect a longer term multi-value and multi-generational approach.

By identifying six core values – ecology, drainage, culture, heritage,
landscape and recreation as the key drivers for surface water
management, the Council has been able to introduce a broad
philosophy of sustainability into a natural asset management strategy
reflective of the broader community’s desire for a more qualitative
approach to management outcomes.
Over the last 20 years the Council has developed a range of approaches
to promote the six values of waterways and stormwater management
including:
improving drainage capacity; enhancing landscape
character; improving the quality and relevance of recreational
opportunities;
enhancing the diversity of ecological values; and
improving cultural and heritage values.
The following approaches provide a show-case of successful city-wide
project exemplars implemented by the Council, their strategic partners,
developers and key interest and community groups. These approaches
provide an insight into the range of solutions available to help Council
to work towards improving surface water quality, surface water flows,
aquatic ecosystems and waterways for contact recreation, water
sports and cultural values in order to realise the long term vision for the
Ōpāwaho / Heathcote River Catchment.

In the early 1990’s, the Council was one of the first amongst local
authorities in New Zealand to adopt a multi-value approach to the
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Ōpāwaho / Heathcote River up from the Woolston tidal barrage.
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2.2 Partnerships
Partnerships provide opportunities for the Council to work with
Government departments and agencies, statutory parties,
private developers, and communities of interest to implement
cohesive and integrated approaches that are reflective of the
six values approach to sustainable land-use and surface water
management. Key partnerships include:

Christchurch-West Melton Zone Committee
•

•

Papatipu Rūnanga and Te Rūnanga o Ngāi Tahu
•

•

•

•

Council is working with Ngā Papatipu Rūnanga and Mahaanui
Kurataiao Ltd to develop a partnership aimed at improved
involvement and collaboration over the management of waterways
and water infrastructure, including stormwater, across the district.
Te Rūnanga Ngāi Tahu and Papatipu Rūnanga are also key
partners with Council and Regenerate Christchurch in the rebuild of
Christchurch post the 2010/2011 earthquakes, and for the Ōpāwaho
/ Heathcote River, ensuring core principles and objectives of
manawhenua for the city and river are realised.
Key objectives for manawhenua associated with urban
development and stormwater management include: elimination of
the direct discharge of wastewater and stormwater into waterways;
commitment to low impact design principles; sustainability, creativity
and innovation; improving water quality in rivers and streams; restoring
riparian margins; and protecting and restoring springs, wetlands and
mahinga kai.
Current subdivisions developed by Ngāi Tahu offer examples of
collaboration with local authorities to achieve best practise outcomes
for stormwater include: Wigram Skies.

Environment Canterbury (ECan)
•
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Joint Council / ECan Planning and Consents Protocol for Surface Water
Management (2009)- Support and promotion of managing surface
water in a more integrated and effective way that also promotes a
six values approach to waterway protection and enhancement and
a catchment-wide approach to improving surface water quality.

•
•

A Canterbury Water Management Strategy committee comprising
representatives of the community, Ngā Rūnanga, ECan, Council and
Selwyn District Council.
Tasked with making non-statutory recommendation associated with
water management and issues such as: groundwater quality and
flow; improving surface water quality and flow; enhancing degraded
ecosystems, indigenous biodiversity; enhancing and managing
waterways for recreation and amenity; efficient use of water, and
managing demand.
Foster educational approaches to drive behaviour change/
proactive pollution prevention/community buy-in.
Working with community stream care groups.

NZ Transport Agency (NZTA)
•

•

Via key policy and guideline documents NZTA engages with the
Council on the consideration and incorporation of catchment and
stormwater management best practice on any roading project
within the city limits.
Recently completed projects of best practice stormwater
management include the Christchurch Southern Motorway.

Cashmere Stream Care Group
•

•

Established in 2004, when residents approached ECan concerned
about the increasing sedimentation and declining health of their
stream. There mission is: To protect and enhance the health of the
Cashmere Stream and its catchment.
The aims of the group are to:
- Improve water clarity;
- Identify sediment sources;
- Improve stream health;
- Enhance public areas.
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Ōpāwaho-Heathcote River Network
•

•

Established in 2015, with the purpose to facilitate a collaborative
network which advocates for the regeneration of the whole of
Ōpāwaho Heathcote River.
Their vision is to have an ecologically healthy river that people take
pride in, enjoy, and care for.

Southern Motorway

Ngāi Tahu, Wigram Skies subdivision, soakage and detention basins
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2.3 Protection + Purchase + Acquisition
Council has initiated a number of statutory protective mechanisms
that protect land from intensification/urbanisation and provide
opportunities for application of a six values approach to future
stormwater management and enhancement.
•

•

•
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The City Plan, for example, prescribes a range of waterway setback
requirements - from 5 metres to 30 metres dependent on one of
the five waterway classifications. For example a 5 metre setback is
required for an open utility waterway and up to a 30 metre setback
for a downstream river such as the Ōpāwaho / Heathcote River.
Setbacks are designed to provide a buffer between development
and the waterway where open space or riparian planting can
provide a public amenity with opportunity for maintaining and
enhancing water quality through filtering non-point discharges, and
for the protection of aquatic habitat.
In addition to protective mechanisms, since 1995 Council has
purchased land as part of a long term strategy to meet its stormwater
management obligations. Land purchase secures Council
opportunities to implement six values aligned to enhancement
and management programs as funding becomes available and
project or community demand requires. Council land purchases
that have since been developed as exemplars of six values design,
implementation and management include Council work relating to
the naturalisation of timber boxed drains back to natural waterways
supports a broad range of values but most specifically landscape
and ecology.
The rezoning of rural land to residential where there are existing
waterways can create issues and benefits for fauna and flora
along the waterway. These waterways often have either large,
old, established trees that are often unsafe and have not been
maintained along the banks, or alternatively the banks are in grass,
often grazed, with no trees or shrubs. When Council acquires these
waterways through the subdivision process it requires the subdivision
developer to make safe any trees and structures, which will often

require the removal of old, unsafe trees and overgrown shrubs
along the banks. Through the subdivision process the Council will
encourage riparian planting along the banks to provide shade and
shelter to the waterway.
•

Areas within the Ōpāwaho / Heathcote River Catchment that
Council has purchased and have or are in the process of being
developed include:
• Eastman Wetlands, beside Sparks Road;
• Awatea basins, Wigram Park;
• Douglas Clifford basins and wetland, Halswell;
• Wigram wet pond and basin, Canterbury Park;
• Wilmers pit, Hornby;
• Aidanfield waterway reserves.
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Eastman wetland under construction next to Henderson Basin and Sparks Road

Nash Reserve, Aidanfield provides stormwater detention, recreational and amenity values
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Gully planting in Bowenvale, Port Hills to reduce sediment runoff from the hills
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2.4 Suburban Centres
New suburban centres, and/or the redevelopment of existing
centres, provide a multitude of opportunities to improve all six values
at a local sub-catchment level through the use of sustainable and
enhanced surface water treatment devices such as:
•
•
•
•
•
•

Stormwater tree pits;
Swales;
Rain gardens;
Permeable pavement;
Storm filters;
Green roofs.

While opportunities may be limited due to spatial or budgetary constraints
there are measurable, positive, values-based reasons to incorporate
enhanced stormwater treatment devices as a part of any suburban
centre retrofit.
The following suburban centres within the catchment provide a range of
examples and opportunities for surface water treatment devices to help
improve the quality of water before it enters waterways:
•
•
•
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South Library;
Countdown, Addington;
The Landing, Wigram Skies.

Swale alongside William Brittan Ave, Halswell
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The Landing, Wigram Skies
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South Library rain gardens, Beckenham
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2.5 Street Renewals
Street renewals provide opportunities to include a range of best
practice stormwater management methods including: daylighting
of streams; springs and drains; stormwater tree pits; rain gardens;
wetland swales; dry swales; and permeable pavement. As such,
street renewals have the potential to reduce the quantity of
contaminants entering the Ōpāwaho / Heathcote River and
its tributaries. They improve the quality of the water entering the
system, thus providing additional six value opportunities through
enhanced ecological, cultural, landscape and recreational
values, and enriched interpretation and/or protection of heritage
elements.
Street renewal projects that have enhanced six values and can be used
as exemplars in future street renewal projects include:
•
•
•
•
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Fairfield Ave, Addington;
Meredith St, Addington;
Forbes Street, Addington;
Grove Road, Addington.
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Rain garden on Meredith Street, Addington
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Rain garden on Fairfield Avenue, Addington
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2.6 Linkages, Networks & Corridors
Linking public open space using existing and/or proposed
pedestrian and cycle networks provides opportunities to enhance
all six values including the creation of habitat-rich, terrestrial and
aquatic, ecological corridors. Examples of stormwater management
projects that have recognised the opportunity for linkages, corridors
and networks, and provided strengthened ecological, cultural,
landscape, heritage and recreational values include:
•

Westmorland East Valley Reserve;

•

Worsleys Reserve;

•

Mt Vernon Valley Track;

•

Pioneer Park;

•

Ngā Puna Wai, Canterbury Park;

•

Ernle Clark Reserve;

•

Baxter Creek, Sydenham.

Mt Vernon walkway across planted watercourse
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Wigram Basin, Canterbury Agricultural Park, with Port Hills beyond

Naturalisation of watercourse through Addington provides linkages through the
neighbourhood
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Nash Reserve, Ōpāwaho / Heathcote River, provides links across a residential area for recreation
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2.7 Subdivisions
The 2010/2011 earthquakes have hastened both the development
of new subdivisions and the expansion of existing ones. There are
numerous recent examples where a combination of legislative
and market demands have produced sub-divisional outcomes
with strong representation across all six values. Some examples of
waterway enhancements and landscaped facilities within recent
subdivisions that could be integrated into future developments
within the Ōpāwaho / Heathcote River Catchment are:
•
•
•
•
•
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Aidanfield;
Wigram Skies;
Halswell on the Park;
Milns Estate;
Broken Run.
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Watercourse in Wigram Skies with retention basin
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Naturalisation of watercourse through Aidanfield
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2.8 Wetlands
Over the last 20 years Council has secured the long term protection
of a number of wetlands within the Ōpāwaho / Heathcote River
Catchment. Opportunities to enlarge and enhance these existing
wetlands to incorporate all six values have been identified. In
addition to increasing the number and quality of physical linkages
between wetlands, enhancement and appropriate management
within them will allow their important roles in the drainage, storage,
and cleaning of surface water inputs to increase.
The original wetlands of the Ōpāwaho / Heathcote River Catchment have
been mostly lost with only tiny natural remnants remaining following the
cumulative effects of human modification. Those wetlands remaining that
provide enhanced six values comprise riparian and aquatic vegetation
along the margins and in the waters of the rivers and streams themselves.
On the Port Hills, seeps and flushes, also highly modified, have remnant
vegetation. The large original wetlands, including those on peat, have
gone. From a low point in the 1980s however, restoration of wetlands has
occurred and the decline is slowly being reversed, albeit a bit unevenly in
regards to the various habitat types. Most has concentrated on riparian
margins, a few shallow ponds associated with stormwater retention and
the estuarine section of the Lower Ōpāwaho / Heathcote River.
In some places, artificial wetlands have been created, usually in
association with stormwater or amenity ponds. The largest of these is
at Ngā Puna Wai (formerly Canterbury Park) where the construction of
wetlands and ponds has allowed a wider than usual floodplain zone to
be created and planted with wetland species. Another area recently
constructed is the Eastman Wetlands alongside Sparks Road.
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Wigram Basin, Canterbury Agricultural Park

Heathcote Valley stormwater ponds
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Wetland alongside Haytons Stream, Wigram Skies

41

2.9 Waterway Restoration
Over the last 20 years the Council has developed a range of ‘tools’,
or design solutions, enhancement and management to promote the
six values approach to waterways restoration including: improving
drainage capacity;

enhancing landscape character; improving

the quality and diversity of recreational opportunities; enhancing
terrestrial and aquatic ecological values; and improving cultural and
heritage values.
Significant waterway restoration projects that strongly reflect these six values
and can be used as exemplars for new projects in the future include:
•
•
•
•
•

Ernle Clark Reserve - development of river banks along the main channel;
Worsleys Reserve - Cashmere Stream;
Haytons Stream through the Wigram Skies subdivision;
Milns Stream west of Sparks Road;
Dunbars Stream - Aidanfield;

•

Westmorland East Valley Reserve - Cashmere Valley Stream.

Retention basin in planted water course next to Aidanfield

Dunbars Stream, Aidanfield
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Milns Drain flowing into the Eastman wetland
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Waterloo Road Stream flowing through industrial area
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2.10 Suburban Greenspace
Areas of existing greenspace within suburban areas can be enhanced
to incorporate positive responses to all six values and mitigate the
impacts of urbanisation and increased surface water runoff.
City-wide suburban greenspace projects that exemplify enhanced six values
include:
•
•
•
•
•

Beckenham Park;
Worsley Reserve;
Ernle Clark Reserve;
Ngā Puna Wai Reserve, Canterbury Park;
John Olliver Reserve.

Opportunities for six value treatments of suburban green space within the
Ōpāwaho / Heathcote River Catchment that have been identified by Council
but not yet realised include:
•
•
•
•
•

Hansen Park, Opawa;
Radley Park, Woolston;
Remuera Reserve, Thorrington;
Swanlake Gardens, Thorrington;
Spreydon Domain.

Beckenham Park ponds
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Water course in Halswell Domain
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John Olliver Reserve Halswell
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2.11 Ōpāwaho / Heathcote River Catchment: Exemplar Sites
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Eastman wetlands

11.
12.

Wigram Basin
Haytons Stream

John Olliver Reserve
Beckenham Park

Waterway restoration

Subdivisions

Meredith Street
Fairfield Ave

Wigram Skies
Aidanfield

15.
16.
17.

Milns Drain
Waterloo Drain
Dunbars Stream
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2.12 Ōpāwaho / Heathcote River Catchment overlying the 1856 Black Map

Malthouse

Steam Wharf stream

Hayton’s Stream pond

Lower Ōpāwaho / Heathcote River

Nga Puna wai

Duncan Park retention pond

Holmcroft

Ōpāwaho / Heathcote River by
Colombo

Cashmere Stream retention basin

Mt Vernon

The 1856 Black Map is a survey plan (J Thomas & T Cass Chief Surveyors) that shows the original land formation, vegetation, waterways and wetlands of Christchurch
at the time of European settlement. It is still relevant today as an indicator of natural drainage and vegetation types.
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2.13 Context Plan: Catchment Boundaries within Christchurch
Outer Christchurch
Pūharakekenui / Styx River
Ōtākaro / Avon River
Estuary and Coastal

Waimakariri District Council

Huritini / Halswell River
(Christchurch City Council)
Huritini / Halswell River
(Selwyn District Council)
Ōpāwaho / Heathcote River
Te Pātaka/ o Rākaihautū
Banks Peninsulia
Waimakariri District Council
Selywn District Council

Selywn District Council

Te Pātaka/ o Rākaihautū
Banks Peninsulia
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3.1 Geology
The Canterbury Plains are a complex of coalescing fans deposited by
eastward-flowing rivers emerging from the foothills of the Southern Alps.
During glacial periods valley glaciers reached almost to the foothills, and
meltwater rivers built alluvial fans.
The Canterbury Plains are formed on more than 500 m of gravel deposited
during the late Tertiary and Quaternary periods (the last 5 million years). At
the coast the gravel is shallower, being underlain at 240 m by clay, sand, silt,
peat and interbedded gravel deposited in an ancient coastal environment.
Basement rock is generally at a depth of 1.5 to 2 km, although rock occurs
at shallower levels near the Banks Peninsula hills.
Accumulating progressively downstream, the alluvial fans extended to
a coast which was several kmeast of the present shoreline. Successive
glaciations deposited gravel layers that are generally 10 – 20 m, but up to 40
m thick. During interglacial periods the rising sea created deposition areas
for blue, brown and yellow sand, silt and clay with inter-bedded shell, peat
and wood layers in the vicinity of the present day city. Successive climate
cycles have laid down six or more gravel layers separated by significantly
less permeable fine sediment. Layers can be identified in some of the 10,711
well logs in the area. Inland from Christchurch, the impermeable layers
dwindle and disappear.
Groundwater beneath the plains is fed by percolating rainfall and seepage
from the Waimakariri River. It flows toward the coast, entering each of
the gravel layers which form separate aquifers, from which water exits by
upward leakage or by abstraction. Deeper aquifers are fed from further
up-gradient and are under artesian pressure.
The Ōpāwaho / Heathcote River extends for approximately 26 km from its
ŌPĀWAHO / HEATHCOTE RIVER CATCHMENT:
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3.0 Physical Context / Te Horopaki
3.1 Geology
The Canterbury Plains are a complex of coalescing gravel fans deposited
by rivers emerging from the foothills of the Southern Alps. During glacial
periods valley glaciers reached almost to the foothills, delivering large
amounts of eroded greywacke rock from which meltwater rivers built
alluvial fans.
The Canterbury Plains are formed on more than 500 m of gravel deposited
during the late Tertiary and Quaternary periods (the last 5 million years).
At the coast the gravel is shallower, being underlain at 240 m by clay,
sand, silt, peat and interbedded gravel deposited in an ancient coastal
environment. Basement rock is generally at a depth of 1.5 to 2 km, although
rock occurs at shallower levels near the Banks Peninsula hills.
Accumulating progressively downstream, the alluvial fans extended
to a coast which was several kilometres east of the present shoreline.
Successive glaciations deposited gravel layers that are generally 10 – 20
m, but up to 40 m thick. During interglacial periods the rising sea created
deposition areas for blue, brown and yellow sand, silt and clay with
inter-bedded shell, peat and wood layers in the vicinity of the present
day city. Successive climate cycles have laid down six or more gravel
layers separated by significantly less permeable fine sediment. Layers
can be identified in some of the 10,711 well logs in the area. Inland from
Christchurch, the impermeable layers dwindle and disappear. Layers of
sandy gravel between less permeable marine sediments form the aquifers
from which Christchurch draws its water.

Waimakariri River flowed down the Islington Channel and along the
base of the hills, maintaining a flood passage. Runoff from the hills has
kept the channel open. A great deal of sediment travels with hill streams
from surface erosion, under-runners and slips, such that the river is often
discoloured. It seems likely that this has been the situation since early
Polynesian times when the forest cover was burnt.
Estuaries, lagoons and swamps have occupied the Christchurch area
for the 10,000 years since post-glacial sea level rise caused the sea to
transgress westward as far as Riccarton and Spreydon. The sea level
later fell: deposition of sand and gravel from the Waimakariri River
progressed eastward after the present sea level became established
about 6,500-6,000 years ago. A succession of beach deposits, sand dunes,
estuaries, lagoons, and interdunal swamps accumulated as progradation
proceeded. Many of these features have been obliterated by urban
development. Incursions by the Waimakariri River into the area deposited
gravel, sand and silt.

The Port Hills, which consist of basalt lava and agglomerate, form the
southern rim of the volcanic crater centred in Whakaraupō / Lyttelton
Harbour.
The river skirts the Port Hills for about half of its length. It probably became
established in this location when occasional flood spillages from the
52
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Rock groups within the Ōpāwaho / Heathcote Catchment
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3.2 Soils
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 at high levels
but it is thin and discontinuous where slopes increase from rolling to steep.
Consequently, on steep lands, soils are derived from mixtures of basaltic
materials with loess. The lower slopes include river flats, estuarine marshes,
sand dunes and fans. 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. In
some valleys, the lower ends of the fans have been buried by alluvium
deposited by the larger rivers but in most places, the fans rise to heights
over 15 m above the flood plains.
Following a hot dry summer, the soil on the hills may require 25 to 30 mm
of rainfall to restore the soil moisture before water runoff begins to enter
the streams.

The Plains
In past times great quantities of dust from the river-beds were lifted by
strong north-west winds and deposited over the plains. This dust was
sandy near the rivers, but the sediments become finer as distance from
the rivers increased. Waimakariri series soils in the upper catchment
received a heavy dressing of sandy material.

as ‘Recent soils’ because development of their profile features has been
prevented by the repeated additions of alluvium during floods. On the
river flats, soils are formed on alluvium of mainly greywacke origin and
their textures are predominantly silt loams. Clay loams occur in Cashmere
and Bowenvale valleys and fine sands occur on the levees of the rivers.
Reducing or gley conditions are produced in Taitapu soils by the presence
of high water tables over long periods of time. Kaiapoi series are similar to
Waimakariri except that they contain adequate moisture and are therefore
much more fertile.

Physical Properties of Soils
Some Port Hills soils are very prone to erosion due to a tendency for shrinkage
cracking and dispersive character. Loess possesses dispersive characteristics
that vary by location and in different layers. Dispersive loess is unusually
susceptible to erosion. Rain water that enters shrinkage cracks can erode
either over or under resistant layers (forming rills or tunnels respectively).
Reduced vegetation cover influences shrinkage cracking and increased
water flows are likely to initiate erosion.
Features of interest in plains soils are permeability and erodibility. Permeability
affects the rate of runoff and the soil’s effectiveness as an infiltration layer in
a treatment facility. Erodibility helps to determine the amount of sediment
discharged from unsealed surfaces during rainfall.

A sequence from a well drained levee in the west to poorly drained
low-lying plain comprises the following soils: Waimakariri sandy loam
(generally west of Hillmorton), Kaiapoi sandy and silt loam (much of the
middle Heathcote Catchment from Sockburn to Woolston) and Taitapu
deep silt loam (Hendersons Basin, Hoon Hay / Somerfield river corridor,
and a flat east-west channel through Spreydon). In Woolston and the
Heathcote Valley the Motukarara deep silt loam is similar to Kaiapoi silt
loam but more poorly drained and saline. The above soils are classified
54
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Main Soil Deposits in the Ōpāwaho / Heathcote Catchment
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3.3 Groundwater
The near surface geology of the catchment is comprised of
unconsolidated gravel, sand, silt and clay sized particles, deposited
since the Ice Ages. Coarser grained gravel and sand deposits are
derived from alluvial fans, which have spread out from the Southern
Alps in the west, forming the Canterbury plains by river action. River
processes laid down zones of permeable water bearing aquifers which
occur at the surface around the western edge of the catchment and
in more discrete, deeper, layers towards the central and eastern area.
Gravels are interspersed with zones of alluvial sand and silt associated
with alluvial (river) depositional processes and finer grained overbank
flood deposits. The arrival of these alluvial deposits occurred during
alternating periods of glacial and inter-glacial climatic conditions and
associated sea level change. At times of higher sea level, finer grained
estuarine and marine sediments and dune sands were deposited over
alluvial deposits as far inland as Spreydon.
Groundwater occurs within pore spaces between the gravels and
sands. Where these extend to the ground surface, in the west of the
catchment, the stratum is classified as an unconfined aquifer and
surface water can infiltrate relatively unimpeded. Where finer grained
estuarine and marine strata lie over gravels they provide a cap that
confines water within the gravel below. This is called a confined aquifer
system. Deep below the central and eastern parts of the catchment
the gravels form a layered sequence of discrete aquifers, separated by
low permeability fine grained marine and estuarine deposits.

approaching ground level in the vicinity of the springs that feed the
Cashmere Stream. Groundwater moves in an easterly direction in response
to the hydraulic gradient between the Plains and the coast. The major
discharge from shallow (unconfined) groundwater occurs into springfed
waterways. Further east, the groundwater trapped within the confined
aquifers develops artesian pressures.
Aquifers are used extensively for water abstraction from the wells that
supply the Christchurch reticulated water supply (45% of maximum
consented daily abstractions), in addition to individual supplies for industrial/
commercial uses (36% of consented abstractions), agricultural (12%) and
other smaller use activities. Groundwater levels fluctuate in response to
changes in recharge and abstraction. They show a typical seasonal
pattern with higher water levels in winter and spring (less abstraction from
bores and more rainfall recharge) and lower levels in late summer and
autumn (higher abstraction from bores and less rainfall recharge). These
seasonal fluctuations are greatest in the west (more than 3 m between
seasonal highs and lows) and become smaller in the central and eastern
city where they are constrained by the discharges to waterways.

The groundwater system in the catchment is primarily recharged
by seepage losses from the Waimakariri River as it flows across the
gravelly plains and rainfall infiltration that occurs across the inland
plains. Leakage from the stockwater races that cross the plains also
contributes some groundwater recharge water. Groundwater levels are
influenced by the rate of recharge entering the groundwater system
and the permeability of the strata through which the groundwater
moves. Groundwater is deepest at the western end of the catchment
(typically around 6 m deep) and becomes shallower toward the east,
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Ground Water and Springs in the Ōpāwaho / Heathcote Catchment
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3.4 Groundwater Quality
Each year about 35 wells in the Christchurch area are sampled by
ECan for signs of changing groundwater quality. Groundwater quality
is generally very good and the majority of samples meet New Zealand
drinking water standards without treatment. This reflects the absence of
bacteria and viruses, which is typical for water abstracted from a well
managed aquifer. The best water quality occurs across the northern part
of the city thanks to seepage of clean water from the Waimakariri River
into the aquifer. Groundwater quality in the south is still good, but the
water contains more dissolved substances picked up during infiltration
through the land surface. Some areas near the estuary and old coastal
swamps have low dissolved oxygen, which causes naturally poorer
groundwater quality.
Some constituents of groundwater such as nitrogen can be detrimental in
spring and stream flow, although harmless in drinking water. Groundwater
quality in the catchment varies, in places showing the effects of past
practices. Relatively widespread groundwater quality effects have
resulted from historic burial of animal carcases and residential and
industrial refuse in areas towards the western edge of the catchment.
Those effects manifest themselves in higher conductivities and elevated
nitrate nitrogen concentrations in bores less than 40 m deep. Groundwater
quality in deeper bores from which the city draws its water supply appears
to be generally better, as is groundwater quality in bores located towards
the eastern edge of the catchment. This is because nitrogen from nearsurface sources tends to stay within shallow groundwater and discharge
into streams.
One-off sampling for cadmium and boron, which might indicate
contaminants from fertiliser use, was found only in one well near an old
landfill where boron concentrations were above the drinking-water
maximum allowable value. Cadmium concentrations were below
detection levels in all but one well, which still had very low concentrations.
There was very little evidence of changing groundwater quality in
Christchurch over the last ten years.
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Four wells show a possible long-term decline in quality near the groundwater
table to the west and south west of the city. Two of these wells target known
contamination sources and the other two show a slow general change in
quality.
Another five wells show improved groundwater quality in previously affected
areas of southern Christchurch after better management of abstraction
and discharges (Christchurch groundwater quality monitoring 2013, ECan).

Effects from urban stormwater disposal
Urban development needs new stormwater management systems, mostly
because of many impermeable surfaces that reduce stormwater infiltration
into the ground. Thus stormwater disposal is more likely to affect surface
water quality than groundwater quantity. However effects on groundwater
can include changes to the location and rate of groundwater recharge.
In greenfields developments stormwater is detained in storage facilities
in order to avoid effects from flooding and stormwater contaminants.
Stormwater facilities may be either detention or infiltration basins. The key
difference between the two types of basins is that infiltration basins are
designed to allow stormwater to infiltrate to underlying groundwater, while
stormwater remains within detention basins until it can be redirected into
surface waterways. Selecting which of the different types of basins to use
depends on two main factors, the permeability of the underlying strata and
the depth to groundwater beneath the basin.
Infiltration basins are typically more appropriate where strata are permeable
and groundwater levels are relatively deep, and these conditions occur west
of Hoon Hay and north of the Southern Motorway. Localised groundwater
mounding effects are likely to occur beneath infiltration basins. In general,
these effects are unlikely to cause significant issues if infiltration basins are
carefully designed. However, mounding could cause adverse groundwater
quality effects in the vicinity of old landfills or other contaminated sites.
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This issue is considered on a site by site basis. Groundwater quality could
be adversely affected by stormwater discharge from infiltration basins.
However if the basins are appropriately constructed and located away
from community drinking water supply protection zones and landfills these
effects are expected to be limited.
Very limited leakage to groundwater from stormwater detention basins is
expected to occur. Therefore these stormwater treatment mechanisms are
expected to have very small effects on groundwater quality. Stormwater
that is subsequently discharged from the basins will have improved water
quality due to sedimentation of particulate matter.
Because of the large amount of inflow from the Waimakariri River and
the comparatively large amount of rainfall on the plains, the reduction in
groundwater recharge due to urbanisation across the confined areas of
the catchment where detention basins are suitable is not expected to be
significant in the context of the overall water balance and so effects are
expected to be small.
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3.5 Surface Water Network
The Opāwaho / Heathcote River has dry plains tributaries including the
upper main stem to the north, a flowing tributary in the Cashmere Stream
to the west and mostly dry tributaries on the Port Hills. It is likely that plains
tributaries (Paparua Stream, Hayton Stream, Awatea Stream, Curletts
Stream) were fed by spring flow until early European times. Evidence
for this is that Maori used the Upper Heathcote River as a waka route as
far as Owaka Road. These tributaries now receive less spring flow in the
west than previously, although Paparua Stream receives tail water from a
stock water race. The Upper Opāwaho / Heathcote River begins flowing
from seeps or springs (depending on the season) near Templetons Road.
Cashmere Stream, emerging from swampy ground, is spring fed and flows
continuously. Although straightened west of Penruddock Rise, Cashmere
Stream retains fair water quality and some natural fauna.
Many parts of tributaries have been realigned, modified or piped in the
course of urban development, although the courses of original waterways
can be seen on the Black Map (Pg.47). Paving and road construction has
modified surface water movement and sewer construction has somewhat
modified subsurface water movement. Whether streams have become
drier as a result of drainage, water takes or a drier climate is not certain,
and all these factors are likely to have played a part. Much of the middle
catchment was swampy, so numerous drains were created, mostly lined
or piped to facilitate urban development. An example is a very large (2.1
metre diameter) pipe in Woodard Terrace that drains the shallow basin in
which Spreydon is located. Despite their size the capacity of constructed
tributaries is limited, so widespread surface flooding can occur, although
infrequently, on the floodplains.

will also trap sediment and provide water quality benefits.
The main river channel meanders in a way that is characteristic of a river in
a silty floodplain. However the middle river floodplain is narrow, scarcely
wider than the river-side roads. This is likely to have resulted from the way silt
from the Waimakariri River arrived after flowing over-land. The river today is
deeper, by approximately a metre, and wider than it was originally, but it still
overtops its banks frequently and in places rather deeply. Early residential
development along the river corridor occurred without full understanding
of potential flood levels, and frequent major floods from the 1940s to the
1980s prompted a flood relief scheme whose components are still being
implemented.
Hill waterways are very erosion-prone and for this reason are mostly lined
or piped within built-up areas. They are normally dry but can carry heavily
loess-laden water during rain events.
The catchment has a flat gradient east of St Martins and the river is tidally
affected up to Beckenham Park. These influences lead to slower moving
water, sediment deposition and greater likelihood of tidally influenced
flooding. The river bed is muddy downstream of Ensors Road and water
depths fluctuate with tides. The channel becomes generally deeper and
wider toward the estuary. In early times it was navigable by small coastal
craft up to a series of wharves in the reach between Steam Wharf Stream
and Richardson Terrace, but siltation has considerably reduced water
depths.

The surface water network west of Westmorland is undergoing significant
modification to accommodate city growth. The Opāwaho / Heathcote
River Floodplain Management Strategy requires that runoff from new
development is mitigated by storage basins. Many large new basins
and wetlands will be constructed, over time, in Wigram, Halswell and
Cashmere stream catchment in order to detain flood water for protection
of the middle river below Princess Margaret Hospital. Basins and wetlands
60
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Surface Water Network of the Ōpāwaho / Heathcote Catchment
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4.0 State of the Takiwā / Te Āhuatanga o te Takiwā
4.1 Te Āhuatanga o Te Ihutai- Cultural Health
Assessment of the Avon Heathcote Estuary & its
Catchment (2007 & 2012)
Cultural health assessments of the Ihutai catchment were undertaken in 2007
and 2012 by members of Ngāi Tūāhuriri and Te Hapū o Ngāti Wheke using
the Ngāi Tahu Takiwā assessment tool. The 2007 study was carried out for
Environment Canterbury as part of a wider research project being led by the
Avon-Heathcote Estuary Ihutai Trust called ‘Healthy Estuary & Rivers of the
City’, while the 2012 study was carried out for the Christchurch City Council.

upgrades, and replacement of existing infrastructure and the use of alternative
disposal technologies. Planting riparian margins along waterways and drains to
restore habitat, filter run off, and reduce sediment entering waterways will further
restore the mauri and cultural health waterways in the catchment were also
recommended.

Both studies confirmed that Ihutai waterways are in a state of poor cultural
health and do not meet basic standards for cultural use. In particular, the
impacts of historical and ongoing drainage and untreated stormwater, the
loss of native vegetation, including wetlands, grasslands and lowland forests,
and the decline of water quantity within the catchment were identified as
major issues influencing the assessment. The 2012 study had similar findings
to the 2007 study, with some improvements at certain sites, particularly
associated with improved riparian and stormwater management as well as
further degradation at others, associated with earthquake damage.
Both studies noted that stormwater inputs, wastewater discharges and
the occurrence of extreme sedimentation are undermining the mauri of
waterways. The 2012 study noted:
“Overall the biggest influence on poor catchment health is the historical and
continuing impacts of drainage and untreated stormwater.”
Both studies cited that the elimination of discharges of contaminants to
water is one of the most important challenges for future management of
the Ihutai catchment and that addressing this requires mechanisms to avoid
new inputs (e.g. low impact urban design such as greywater recycling) and
a full assessment of existing sources of contaminant discharges, particularly
stormwater. The studies advocate for the elimination of wastewater and
stormwater discharges from waterways through a combination of repairs,
62
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16
Takiwā Overall Health Index scores

Figure 5: Takiwā 2.0 Overall Health Index scores
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The site at Mt Vernon Valley / Rāpaki Track scored the highest (2.6/5),
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4.2 Management Recommendations

4.3 Te Whakamutunga / Summary

Both studies made a number of recommendations, with many being
relevant to stormwater management, including:

Freshwater is of the utmost importance to Ngāi Tahu culture and identity
and the iwi has been actively involved in protecting and advocating for
improve water management through resource management processes for
over 30 years. Stormwater management is a key aspect of improved water
management and the Mahaanui Iwi Management Plan (IMP) contains
numerous policies that provide guidance of Ngāi Tahu perspectives in
relation to stormwater, including catchment specific policies.

•

The progressive elimination of contaminant inputs throughout the
catchment, including from the wastewater network and from
stormwater runoff and rural land uses;

•

Restoring of water quality to a level at which mahinga kai can be safely
gathered;

•

Further studies to investigate the source of human, agricultural, and
medical contaminants located throughout the catchment, and a
move towards Escherichia coli monitoring by source as a standard
approach to environmental monitoring;

•

The protection and enhancement of all known springs in the catchment;

•

A concerted effort is required to restore and protect indigenous riparian
vegetation throughout the catchment, particularly on Christchurch
City Council/public land;

•

The development of policy in the district plan to require native riparian
buffer zones and on-site stormwater treatment systems when any
land adjacent to any waterway (including drains) is subdivided or
developed;

•

Identification and recording of all stormwater inputs in the catchment
and investigation into the effects of these inputs on water quality,
including native fish, birds, insects and plants.
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Overall the IMP stormwater policies encourage the consideration of actions
that reciprocate the use of natural resources (regardless of effect), manage
the cumulative impacts and the implementation of best management
practices as well as addressing adverse effects of intensive land use on
cultural values. This includes the requirement for indigenous riparian planting
and on-site land based treatment and disposal systems for stormwater,
such as vegetated swales, constructed wetlands and retention basins that
result in zero stormwater discharges. Land based treatment systems are
seen to promote cultural values, reduce erosion, protect soil and reduce
sedimentation and contamination of waterways. Policies for specific
catchments focus on improving urban development, particularly subdivision
and the impacts of stormwater runoff to protect water quality, significant
sites and mahinga kai.
While the stormwater policies state an opposition to the use of global
consents for stormwater discharges, there is also clear support for integrated
catchment management plans as a tool to manage stormwater and the
effects of land use change and development on the environment and
tangata whenua values, when they are consistent with other policies.
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5.0 Freshwater Ecology / Rauropi Wai-māori
The aquatic ecology of the Ōpāwaho / Heathcote River and tributaries is
monitored by the Council every five years. The last survey was undertaken
in February and March 2015 by Boffa Miskell. This survey investigated
habitat, algae, macrophytes (aquatic plants), macroinvertebrates
(aquatic insects) and fish at 13 sites within the catchment.

Street), the middle Ōpāwaho / Heathcote (at Barrington Street) and in the
headwaters of the Ōpāwaho / Heathcote (at Canterbury Agricultural Park).
These sites represented some of the highest water temperatures, lowest
water velocities and deepest sediments in the catchment.

5.1 Overview of Ecological Health of Waterways
To assess the ecological health of each of the sites in the catchment,
four macroinvertebrate indices were used as indicators. For example,
the Quantitative Macroinvertebrate Community Index (QMCI) was used,
which determines stream health based on the sensitivity of species present
to pollution and their abundance. These four indices indicated that the
majority of sites in the river had poor ecological health. In addition, 54% of
sites were below their respective Land and Water Regional Plan (LWRP)
QMCI guidelines.

5.2 Areas with High Ecological Value
Areas with the highest ecological value were those in Cashmere Stream
and the mid-section of the Ōpāwaho / Heathcote River. The top five sites,
when ranked by macroinvertebrate indices, were all located upstream of
the confluence of Jacksons Creek with the river. A key driver of health was
reliable and reasonable flow, which generally corresponded with lower
water temperatures. Some sites within the catchment also supported
communities of threatened fish, including Īnanga / Whitebait, Tuna /
Longfin Eel, and Koukoupara / Bluegill Bully. Koura (freshwater crayfish)
were also present at some sites.

5.3 Areas with Low Ecological Value

Ōpāwaho / Heathcote River downstream of Tennyson Street (ranked second best site)

The five most degraded sites were located in Steamwharf Stream,
the lower Ōpāwaho / Heathcote (at Aynsley Terrace and Catherine
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Fish sampling with a Fyke Net (Care of Boffa Miskell)
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Electirc fishing (Care of Boffa Miskell)

67

5.4 Management Recommendations
•

There needs to be a multi-faceted approach (e.g. water quality and
ecology) to the management of the catchment.

•

Areas with high ecological value need to be maintained through
appropriate management activities (e.g. stormwater treatment and
maintenance of riparian margins).

•

Stormwater management should continue to focus on reducing levels
of contaminants (e.g. sediment, heavy metals and hydrocarbons).

•

The removal of contaminated sediment within waterways should be
undertaken.

•

Deciduous trees in riparian margins should be replaced with
evergreen species, to reduce excessive amount of leaf litter input
into waterways, which affects water quality.

•

Riparian and in-stream habitat should be enhanced, including the
use of such things as emergent large substrates (which provide laying
sites for the eggs of aquatic insects) and specialist habitat (e.g. riffles
for bluegill bullies).

•

Connectivity along streams should be improved by reducing the
impact of in-stream structures, such as culverts and low bridges, and
planting riparian margins.

•

Lighting systems should be used that reduce the effects of light
pollution on freshwater fauna.

•

All areas of the catchment, regardless of their current ecological
health, contribute to the health of the river and the estuary, and
therefore should all be the focus of management/enhancement
activities.
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6.0 Surface Water Quality / Kounga Waimāori
The Council monitors a range of water quality parameters at fourteen
sites within the catchment on a monthly basis. The results from the 2015
annual monitoring report are summarised below.

6.1 Overview of Surface Water Quality
The Ōpāwaho / Heathcote River catchment recorded the poorest water
quality of all the catchments monitored by the Council. In total, 24% of
the 2,346 samples analysed during the 2015 monitoring year exceeded
the guideline trigger value and all sites exceeded the trigger values for
at least one parameter. Nitrate Nitrite Nitrogen had the highest rate
of samples exceeding guidelines at 93%, with Haytons Stream the only
site to meet the guideline recommendations. Other parameters often
exceeding the guidelines included Dissolved Inorganic Nitrogen and
Dissolved Reactive Phosphorus. The parameters that never exceeded
their respective guideline values were dissolved lead, pH and ammonia.

6.2 Areas of Good Water Quality
Cashmere Stream at Sutherlands Road has the best water quality within the
river catchment, particularly for sediment/turbidity and phosphorus.

6.3 Areas of Poor Water Quality
The sites that recorded the worst water quality were those in Haytons Stream
and Curletts Road Stream. These sites have particular issues with copper,
zinc, sediment, dissolved oxygen, ammonia, nitrogen and phosphorus.

6.4 Management Recommendations
•

The catchment, in particular Haytons and Curletts Road Streams, should
be priority areas for reducing contaminants discharged in stormwater.
This should be achieved through improvement in stormwater treatment
facilities, pollution prevention programmes with landowners to reduce
contaminants entering stormwater systems or waterways directly, and
investigations into contaminant sources. These initiatives are already
being carried out, involving a multi-agency approach (e.g. Council,
ECan, Christchurch-West Melton Zone Committee and University of
Canterbury), and these projects should continue to be collaboratively
developed.

•

Research should be undertaken into how contaminants predominantly
not occurring from stormwater or other point source discharges can be
reduced. For example, E. coli (as an indicator of pathogens) levels are
heavily influenced by waterfowl, and nitrogen and phosphorus levels
are impacted by springs within waterways that are contaminated from
adjacent agricultural land use.

•

Research should be conducted into the reasons for dry weather
exceedances of such contaminants as sediment, phosphorous, copper
and zinc.

Poor water quality negatively affects the ecology of waterways (plants,
invertebrates and fish). Specifically, nutrients (i.e. nitrogen and phosphorus)
are likely to encourage prolific growth of aquatic plants and algae, while
other contaminants (e.g. copper, zinc, sediment, oxygen and ammonia)
can cause negative effects on the physiology and behaviour of instream
biota. High E. coli levels are also an indicator that contact with the water
may cause a human health risk.
Parameter levels have generally remained constant since monitoring
began in 2007, with water quality neither getting better or worse. However,
the catchment recorded a reduction in phosphorus over time during the
2015 monitoring year. Curletts Road Stream Upstream of Ōpāwaho /
Heathcote River site also recorded a 57% and 20% decrease in dissolved
zinc and turbidity, respectively.
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Overall ranking of sites throughout the Ōpāwaho / Heathcote River catchment for water quality
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7.0 Instream Sediment Quality / Kounga Parakiwai
A survey of the sediment quality within the waterways of the catchment
was undertaken in 2015. Streambed sediment was sampled at 13 sites
across the catchment and analysed for metals (cadmium, chromium,
copper, lead, nickel and zinc), Polycyclic Aromatic Hydrocarbons (PAH),
phosphorus, Total Organic Carbon (TOC) and grain size.

7.1 Overview of Instream Sediment Quality
One or more guideline values were exceeded at eight of the 13 sites
sampled. The guideline levels were exceeded for lead at three sites, zinc
at four sites and PAH at four sites, indicating that these are the major
contaminants of concern. Copper, arsenic, cadmium, chromium and
nickel concentrations in the sediment did not exceed the guideline
levels at any of the sites. The sources of cadmium, copper, lead, and
zinc are likely to be the same, with different sources for TOC, phosphorus,
arsenic, chromium, nickel and PAH. Metal concentrations are within the
range previously measured in urban stream sediments from elsewhere in
Christchurch and around New Zealand.
Results from the 2015 survey compared to one carried out 30 years
ago suggests that lead concentrations have decreased, but zinc
concentrations have increased at some locations. For copper, cadmium,
chromium and nickel there has been no clear increase or decrease in
concentrations.

7.2 Areas with Good Sediment Quality

7.3 Areas with Poor Sediment Quality
The sites with the overall lowest sediment quality were three sites downstream
of Aynsley Terrace, along with the site downstream of Colombo Street. The
highest concentrations of metals were measured at sites close to Curletts
Road Drain and in the lower reaches. High levels of PAH were recorded
at the Ōpāwaho / Heathcote River site located downstream of Colombo
Street. This exceedance was many times higher than the guideline level and
is likely attributable to inputs from old road coal tar.

7.4 Management Recommendations
•

Zinc is the primary contaminant of concern in instream sediment and
source control should be undertaken to reduce inputs.

•

Sites within the middle and lower catchments should be the focus of
contaminant management. Although not included in the 2015 survey,
Haytons Drain and Curletts Road Drain have previously been identified
as having poor sediment quality, and should also be the focus of
management.

•

Contaminant levels can be reduced by decreasing inputs in discharges
(e.g. PAH, zinc and copper in stormwater) and removing historically
contaminated sediment (e.g. for all parameters, but particularly lead
and areas impacted by coal tar).

The lowest contaminant concentrations were found at the most upstream
Ōpāwaho / Heathcote River site, at Tennyson Street and at sites within the
tributaries - Cashmere Stream, Cashmere Brook and Steamwharf Stream.
These sites did not exceed any guideline levels for any of the parameters.
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Instream sediment quality results throughout the Ōpāwaho / Heathcote River catchment (comparisons against guideline values)
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8.0 Flood Risk / Mōrea Waipuke
The Ōpāwaho / Heathcote River catchment collects drainage from
the Port Hills along its entire length on the right hand side (as you look
downstream) and flat land on its left side. All the other main catchments in
Christchurch are draining flat land. The hills have quite different response
to rainfall and seasonal effects than the flat land. When the hills are dry
in the summer there is no significant base flow from the hills. The base
flow continues on the flat land from the groundwater aquifers under the
plains. The soil on the hills may require about 25 mm of rainfall to restore
the soil moisture before runoff begins following a hot dry summer. Once
the soil moisture has been restored then the runoff following a rainfall can
be very rapid on the steep hill slopes.
Rapid runoff from the hills contributes to the flood risk and also generates
sediment from the highly erosive loess soils which cover the hills. These
soils are subject to sheet and tunnel gulley erosion. The sediment can
accumulate in the river and drainage channels and further increases the
flooding risk. The sediment in the flood water gives it a typical yellowbrown opaque colour unlike other areas of the city where floodwater
can be partly transparent to the point that street markings can be seen in
aerial photos through the Ōtākaro / Avon River catchment shallow flood
waters.
New houses on the hills are now required to have rain tanks which
moderate the flows into the steep hillside channels and thereby allow
them to stabilise and avoid erosion.
The city maintains two telemetered recording rain gauges and a flow
measuring flume in the Bowenvale Valley catchment so that the hydrology
of the hills can be studied. There also four permanent telemetered
recording water level gauges along the length of the main Ōpāwaho
/ Heathcote River channel and there are four additional telemetered
recording rain gauges covering the flat part of the catchment. This
instrumentation records and sends data every 15 minutes.
Some of
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this data is presently displayed on the ECan website. More data will be
accessible via the Council website in the future. This data is used to monitor
rainfall and flooding events in real time, but it is also used to calibrate the
flood models for flood mapping and setting minimum floor levels for houses
and planning infrastructure in flood risk areas.
Developments in the catchment began historically in the lower Ōpāwaho
/ Heathcote River floodplain. This has had the effect of constraining
options for providing an adequate floodway to the estuary for the major
flood events. As development continues in the upper catchment the only
realistic option for flood mitigation is to ensure that there is adequate flood
detention to offset the flood effects of new developments and this is a key
part of the Stormwater Management Plan for the catchment. Additional
detention storage to retrofit existing developments is also being constructed.
Fortunately, Hendersons Basin forms a large natural detention storage in the
upper reaches of the catchment between Sparks Rd and Cashmere Rd near
Westmoreland. This moderates the peak flows into Cashmere Stream and
onwards into the Ōpāwaho / Heathcote River. The District Plan has identified
Hendersons Basin as a “Flood Ponding Area” which limits development and
preserves its natural flood detention storage. Additional flood detention
storage is planned in the Cashmere / Worsleys valley which will mitigate the
effects of development in this sub-catchment and also provide additional
retrofit flood detention to compensate for earlier developments and the
effects of the earthquakes.
The channel of the Lower Ōpāwaho / Heathcote River has a natural
meander pattern in the floodplain and this means that flood water has a
much longer, flatter and slower path to the sea than if the river was straight.
The Woolston Cut is a floodway which bypasses a loop of the meander
pattern. It was built in the 1980s in response to a number of flooding events
in the 1970s. A programme of subsidised house raising was undertaken
at the same time. Flooding of existing houses above floor level however
continues in the lower Ōpāwaho / Heathcote River as happened in March
2014. Council initiatives to raise or purchase the most frequently flooded
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houses are again being considered.
The Christchurch District Plan has identified the areas across the city and
in the Lower Ōpāwaho / Heathcote River, which could flood in a 1 in 200
year event with 1 m sea level rise as “Flood Management Areas”. Any new
developments must build their properties with floor levels 400 mm above
the estimated flood levels. The issue of above-floor flooding will decrease
as the housing stock is progressively replaced over time, however, flooding
over the land will remain as will the flooding of existing buildings unless
further initiatives are taken.
The 2010/2011 earthquake sequence caused settlement of the land in
most of the catchment but some raising of the land in the lower floodplain.
A new flood pumping scheme is under way in the Bells Creek catchment
along Ferry Rd to address the earthquake increased flooding risk in that
area. Further investigations are continuing as part of the Land Drainage
Recovery Programme.
Other initiatives under investigation are dredging, stop-banking and bank
stabilisation. Today, all of the flood management initiatives need to be
seen in the context of sea level rise in the longer term. The Council presently
assumes 1 m sea level rise in its planning for permanent infrastructure and
the setting of minimum floor levels in buildings.

Flooding in the lower Ōpāwaho / Heathcote River March 2014 showing the typical flood
water coloured by sediment from the Port Hills

Awatea Basin flood Detention facilities. This services the new Wigram Skies subdivision and
retrofits parts of Hornby March 2014
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9.0 Contaminanted sites / Wāhi parakino
Land can become contaminated through a variety of means including
the repeated application of pesticides or herbicides, deliberate disposal
of unwanted products by burial or accidental spillage of solids or liquids.
Sites known to be contaminated or that may be contaminated because
of past land use are listed in the Listed Land Use Register (LLUR) maintained
by ECan. It records where hazardous activities and industrial land (HAIL)
has been, or are thought to have been carried out. Hazardous activities
and industries are listed in Schedule 3 of the Land and Water Regional Plan
2015. The LLUR is a means of applying National Environmental Standards
for Assessing and Managing Contaminants in Soil to Protect Human Health
Regulations (NESCS), pursuant to Section 43 of the RMA 1991.

sites listed on the LLUR and/or identified as having had HAIL activities to be
processed by Council rather than ECan. It is anticipated that as confidence
grows over time in the operation of the MoU, the list of “low risk” situations that
Council can process will be extended. The list of low risk situations that can be
processed by Council without input from ECan as at March 2015 is as follows:

Development on sites listed in the LLUR is controlled through rules in both
the District and Regional Plans. Proposed site activities and development
are assessed by a Council Environmental Health Officer and appropriate
controls are applied via land use consent conditions to protect public
health.
Discharges of stormwater from contaminated land into land or to surface
water are controlled by ECan through its Regional Plan and through any
resource consent issued to a district council. The Council is permitted
to accept low risk discharges into its stormwater network. However, no
discharge may occur from any site or development area on the LLUR that
is considered by Council to pose an unacceptably high risk of surface
water or groundwater contamination, unless expressly authorised by both
Councils. Discharges from such sites must be individually consented by
ECan.

•

Sites not on the LLUR (unless a HAIL activity has been identified as having
been undertaken on the site);

•

Sites on the LLUR where only a portion of the site has had a hazardous
activity and the construction will not disturb that part of the site;

•

Sites categorised as “at or below background concentrations” or “below
guideline values” for the proposed site use;

•

Options more likely to be applied by the Council to control on-site and
off-site contamination are to investigate contaminant levels, which may
establish that the risk of contamination is low;

•

Cap contaminated soil so that there is no contact between rain water
and contaminants;

•

Remove the contaminant or contaminated soil to a controlled landfill;

•

Divert contaminated stormwater to the wastewater system, or;

•

Options more likely to be applied by ECan, to control off-site contamination
are to treat contaminated runoff prior to discharge.

A procedure was developed for assessing the risk of residential sites listed on
the LLUR and allowing inclusion of residential sites considered to be low risk.
An example of a category of sites that can be processed by the Council
is low risk residential earthquake rebuild sites, i.e. long term residential sites.
A Memorandum of Understanding (MoU) between Council and ECan
dated July 2014 allows stormwater discharges from low risk residential rebuild
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9.1 Management of industrial sites
Stormwater Management Plans specify the Council’s intentions for onsite industrial stormwater management. In time the quality of stormwater
discharges into the Council’s network from industrial sites will be required
to be equivalent to the discharge from residential areas. Direct discharges
from industrial sites to receiving waters are likely to be required to be of
a higher standard. In both cases some form of on-site pre-treatment will
almost always be required.
As part of a city-wide auditing process, potentially high risk industrial sites (i.e.
sites with potential to discharge either particularly hazardous contaminants
or typical urban contaminants at concentrations significantly higher than
residential and commercial sites) will be identified via a desktop screening
assessment. Council will work with landowners of any sites confirmed as
high risk to ensure that the stormwater discharge can meet the required
treatment standard. Where industrial site owners (or occupiers) cannot
meet the required standards for discharge into the network, the site will be
removed from Council’s stormwater discharge consent and will require a
separate resource consent from ECan for its discharge.
This approach to industrial site management will ensure that industrial
stormwater discharges will improve in the medium term and begin to
approach residential or commercial stormwater quality.
High risk industrial sites that bypass the Council’s network and discharge
stormwater directly to ground (excluding roof stormwater to ground) or
directly to the rivers are not covered by the Council’s stormwater discharge
consent (although there is scope to accept some low risk industrial sites
discharging to ground).
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10.0 Contaminant Load Model / Wāhi Paitini
10.01 Introduction
Most urban activities cause some form of environmental effect either by
emitting more or faster runoff or by emitting contaminants that are harmful
in the environment. Most urban surfaces have some form of coating
(e.g. paint or galvanising) and a transient layer of cleaning compounds,
combustion products, windblown dust, etc. Most of these substances
are slightly soluble in rainwater and are transported in dissolved and
particulate form into the stormwater network. Upon entering a stream
or river they have a toxic effect by altering habitats, depleting oxygen
and reducing food supplies. The requirement on the Council to mitigate
these effects is outlined in a number of sources including the Land and
Water Regional Plan and discharge consents issued by ECan.

10.02 Contaminants
The Council and ECan monitor rivers, streams and stormwater for a range
of water quality indicators. Contaminants of most concern are:
•

Dust, grit, and particles of all types capable of being transported in
stormwater, referred to as total suspended solids (TSS);

•

Dissolved and particulate zinc and copper;

•

Polynuclear aromatic hydrocarbons (PAHs);

•

Bacteria;

•

Nutrients.

Lesser contaminants, because they do not exceed guidelines, are:
•

Hydrocarbons (oil and grease);

•

Cadmium and lead.

10.03 Suspended Solids
Suspended solids are particles small enough to be carried in flowing
water. They are damaging because they deposit on stream beds and
fill the spaces between stones, hugely reducing the habitat options for
instream life. Fine particles can release attached toxic compounds
which harm the food chain.
Particles come from many sources including construction activity,
erosion, land cultivation, combustion, industrial products, tyre and brake
wear and paint coating breakdown. Even natural particles often carry
adsorbed chemicals.
The greatest TSS sources in the catchment per unit area are considered to
be construction sites, road works and unstable areas on the Port Hills. Most
Port Hills sediment enters streams from slips and tunnel gullies in overland
flow. Roads shed sediment into the stormwater network. Vehicular traffic
is not a major sediment generator quantitatively, but generates a large
proportion of the city’s toxic copper and zinc.

10.04 Zinc
Zinc is used as a protective coating for steel on corrugated iron roofs,
rooftop ventilators, lighting poles, various barriers and fences. Although
a zinc layer is long lived it is slowly being dissolved by rain water. Industrial
and commercial areas have large areas of unpainted galvanised roofs
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and are a large source of zinc. Residential areas typically have painted or
tile roofs, but many of these have older paint coatings in poor condition.
Because residential areas are so extensive these old roofs are a large
source of zinc.
Zinc makes up about 1% by weight of tyres, in which zinc oxide is used
as a vulcanising catalyst. Tyre wear releases zinc onto roads. Other zinc
sources include fungicides, paint pigments and wood preservatives.

10.05 Copper
The majority of copper in urban stormwater comes from fine copper
particles abraded from brake pads. These particles are so fine that
about 50% are quickly dissolved by rainfall and become bioavailable,
sometimes at toxic concentrations. Copper is used as a binding and antivibration element in brake pads, present from a few percent to 10% by
weight.
Copper is also used in fungicides and moss killers, in luxury roof cladding,
spouting and downpipes. Architectural copper could become a
significant copper source if usage increases.

10.06 Polynuclear aromatic hydrocarbons
PAHs are created when products like coal, oil, gas, and garbage are
burned incompletely, e.g. smokey combustion. PAHs are a concern
because they are toxic and persistent. They may come from old streets
that were originally surfaced with coal tar, although they have been
resurfaced with bitumen, which does not contain PAHs. Nevertheless
edge frittering and surface deterioration can release coal tar particles.
There can be high PAH concentrations in nearby stream and river
sediments.

ŌPĀWAHO / HEATHCOTE RIVER CATCHMENT:
Tauākī Wai Pātaua / Vision and Values
December 2016

10.07 Bacteria
Normal water quality monitoring measures the numbers of E.coli as an
indicator for the presence of other, more harmful faecal pathogens.
Bacteria are most concerning if they are from human sources, representing
a risk of communicable diseases. E.coli counts are usually caused by
ducks, occasionally by dogs, and sometimes by wastewater overflows
during wet weather. E.coli counts are frequently above safe levels for
contact recreation. Human sourced bacteria in water is offensive to
Maori.

10.08 Nutrients
The nutrients nitrogen and phosphorus encourage the growth of exotic
macrophytes (water plants). Emergent macrophytes are particularly
problematic in that they can obstruct natural flow, raise water levels and
form very high biomass. Excess plants inhibit fish diversity and can deplete
oxygen when they decay. Nitrogen levels are higher than guidelines in the
river catchment, but phosphorus seldom exceeds guidelines. Nitrogen
distribution – higher in the south-west – indicates agricultural sources,
or possibly old landfills, on the periphery of the city. This nitrogen enters
waterways via groundwater from springs. Phosphorus can come from
decaying leaves and sediment, with industry an important point source
in the river catchment.
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•

Busy roads generating 300 to 800 ppb of zinc (compared to the in-river
water quality standard for zinc 30 – 50 ppb);

•

Busy roads generating around 100 ppb copper;

•

Copper roofs generating 80 to 100 ppb (in-river water quality standard for
copper 8 – 15 ppb);

•

Construction sites generating 100s to 1000s of ppm** of sediment (in-river
water quality standard for sediment < 100 ppm).

10.10 Contaminant Models
The effectiveness of contaminant control measures is being assessed with the
aid of contaminant models. Which model is used depends on the quality of
input data. Models use a best estimate of contaminant runoff concentrations
to predict suspended sediment, zinc and copper concentrations at monitoring
points in the catchment. Modelling enables engineers to compare the effects
of different mitigation options such as a source control (e.g. a different roof
material type) versus treatment in a detention basin. This is a guide to selection
of more effective and affordable mitigation options.

Tyre wear on the road surface is a source of contaminants

10.09 Contaminant Sources
Measurement (or, estimation) of contaminant loads is a first step to determining
the best methods for controlling contaminants. Stormwater sampling in
Christchurch and research elsewhere demonstrate that the most significant
contaminant sources include:
•

Contaminants from industrial plant and processes such as leakage, spills and
occasional deliberate discharges cannot be quantified and are not modelled.
Port Hills sediment is not able to be quantified by any current model, though
work on a suitable model is under way at the University of Canterbury.

Unpainted zinc coated roofs, emitting 200 to 2500 ppb* of zinc;

ppb* - Parts per billion
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Modelling confirms water sampling results indicating that industrial roofs,
commercial car parks and busy roads are large zinc sources, needing
widespread mitigation efforts to meet water quality standards. It is clear
that controlling zinc at source wherever possible is highly desirable. This also
applies to copper and sediment.

ppm** - Parts per million
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11.0 Stormwater Management Plan (SMP) Mahere
  Wai āwhā
A Stormwater Management Plan has been developed containing a list
of actions and activities to allow the Council to become compliant with
the water quality standards in the Land and Water Regional Plan and
conditions in the Council’s discharge consent. A range of methods are
proposed in order to deal with a variety of contaminant types and sources
(referred to in section 10). Because current best practice treatment
methods are expensive and unable to fully remove contaminants from
the stormwater stream.
In greenfields subdivision areas such as Awatea and Halswell there is a
requirement for flood detention and it is common to build multi-purpose
basins. These are effective at removing the relatively lower levels of
contaminants from new development. Older areas and industrial areas
typically discharge more contaminants, especially zinc, than new
developments because they have more bare zinc roofs or a proportion
of roofs with deteriorating paint. Flaking paint releases zinc from primer,
and from the galvanising underneath.
The Plan targets the following activities for action:
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•

Brake pads containing more than a small percentage of copper must
be prohibited through national legislation.

•

Building claddings should no longer incorporate copper as an external
cladding material. Copper is not used for spouting or downpipes.

•

Industries capture contaminants on site. Site layout, stormwater
capture methods and management procedures need to improve so
that accidental or illegal discharges are rare.

•

New developments discharge stormwater through swales, stormwater
detention and treatment basins and wetlands which remove
sediment and some metals.

Public education campaign about sources, effects and means of
reducing or eliminating contaminants is introduced and continues over
time. Behaviours that lead to poor water quality are understood and
changed changes.

•

Construction sites should control the way soil surfaces are exposed to
the weather. Sites should not discharge or spill sediment onto roads
or into the stormwater system, even when it is raining.

Because of the scale of changes required and the estimated cost of
intervention measures the draft plan proposes a long term improvement
programme. The term needs to allow for progressive regulatory and
behaviour changes and to schedule capital improvements over an
affordable time frame.

•

Most urban roofs (> 90% estimated) will need to be replaced over
time with materials that do not emit more zinc than new Colorsteel®.
(Ultimately it may be necessary to consider a gradual change to nonsteel roofs).

The following figures give a pictorial representation of anticipated
progress on water quality improvement as the plan progresses.

•

Stormwater runoff from all arterial and collector roads, particularly
intersections or areas of braking and acceleration, should be treated
to a high standard to remove sediment and zinc.
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Predicted sediment reductions

Sediment discharges into rivers can be significantly reduced but
diffuse sources (e.g. road dust, dust on roofs) mean that streams
and rivers will continue to be cloudy shortly after the start of rainfall.
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Predicted zinc reductions

Council can meet the water quality standard for zinc if sufficient
changes are implemented
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Predicted copper reductions

Copper inputs to rivers can be stopped if copper is removed
from brake pads.
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Appendix G Water Issues Management group – terms of reference

Terms of Reference for the joint Water Issues Management (WIM) working group
1.
Background
Under the Resource Management Act 1991 (RMA) and the Local Government Act
2002 (LGA), Environment Canterbury and Christchurch City Council both have
responsibilities associated with managing the effects of water takes and discharges
to water within Christchurch boundaries.
The “Planning and Consents Protocol for Surface Water Management” (The Protocol)
was developed in response to the catchment-based approach to surface water
management set out in the Proposed Natural Resources Regional Plan, Chapter 4 –
Water Quality. The Protocol was adopted by both Councils in 2006. The Protocol
provides clear direction for a joint approach and a closer working relationship
between the two Councils. It is a flexible document that does not provide specific
solutions, but a general process for working together.
The Original Protocol was revised in 2008 and again in 2010, at which time it became
the Stormwater Management Protocol (ECAN report U10/12 and CCC TRIM
11/427345). One of the matters covered in this agreement is the establishment of
the Joint Stormwater Management Issues Working Party.
5.2

On-going Communication
Environment Canterbury and Christchurch City Council agree that:
a. Ongoing communication is to occur between the two organisations so that the
two way principle of “no surprises” is achieved.
b. Environment Canterbury and Christchurch City Council will establish a ‘Joint
Stormwater Management Issues Working Party’ consisting of senior management5
(including practitioners as required) from both organisations to meet a minimum of
twice yearly for the purpose of identifying, discussing and resolving stormwater
management issues of strategic importance to both organisations.
c. The Joint Stormwater Management Issues Working Party will establish forums to:
i.
Consider what constitutes “Best practicable Option”;
ii.
Develop and promote non regulatory mechanisms which will improve
stormwater management; and
iii.
Develop detailed plans to respond to likely stormwater management
scenarios which require a high level of cooperation between Environment
Canterbury and Christchurch City Council
5

the equivalent to “General Manager” within Christchurch City Council and “Director” within the
Environment Canterbury

2.
Purpose
The group was established to meet the outcome of “on-going communication” on
stormwater management issues between the two Councils. Following a Water
Forum between the governors of the two Councils in 2016, the terms of reference
have been expanded to include broader water quality issues within the district. One
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of the Working Party’s primary roles will be to monitor the environmental outcomes
of Christchurch stormwater management initiatives, in particular those associated
with Stormwater Management Plans (SMPs).
The group provides a forum for senior managers to:
§ be informed of issues relating to Christchurch groundwater and surface
water management
§ develop a partnership approach for managing stormwater and wastewater
discharges
§ discuss and, where possible, resolve conflict or lack of clarity in roles or
practice
§ ensure that the two way principle of “no surprises” is achieved.
The WIM is not intended to be the only liaison between the two organisations.
Various technical groups, comprising senior managers and practitioners, will meet as
required to address issues at a more detailed level.
3.
Membership
The WIM will consist of senior management, senior staff, and practitioners as
required. The issues discussed will often be of a technical nature with the Working
Party’s role being to:
§ resolve stormwater management issues at the level of principles and overall
approach
§ to ensure that decisions are communicated to and, where appropriate,
implemented by relevant parties.
The membership of the Working Party from June 2013 is as follows:
Environment Canterbury:
Don Chittock (Programme Manager - Water)
Brett Aldridge (Senior Manager – Service Delivery)
Tania Harris (Consents Manager)
Paul Hulse (Zone Manager)
Christchurch City Council:
Helen Beaumont (Head of Strategic Policy)
John Mackie (Head of 3 Waters & Waste)
John Moore (Manager Planning and Delivery WWW)
Keith Davison (Manager Land Drainage)
Kevin McDonnell (Team Leader Asset Planning)
Dale McEntee (Resource Consent Compliance Coordinator)
A quorum of four including two representatives from each Council.
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4.
Chairperson
The chair is to be rotated annually between the two organisations, with the date of
transfer to coincide with the end of the calendar year.
5.
Meeting Frequency
The Working Party will meet at least thrice yearly, and more frequently as required
when issues arise.
6.
Programme
Topics to be covered over the next 18 months of meetings include:
§ Global Consent for stormwater discharges
§ SMP consent timelines – potential to fast track given recovery imperatives
§ Links to Zone Committee work programme
§ Sea land rise – climate change
§ Retrofitting stormwater system upgrades and dealing with historic effects
§ Long term strategic environmental monitoring of waterways
§ LWRP policy issues:
o Discharges into network
o Meeting water quality standards
7.
Responsibility and Reporting
Members of the Working Party are responsible to their respective managers (at
General Manager and Director level) and Chief Executive Officers (CEOs). Minutes
are to be recorded at each meeting and circulated to working party members and
CEOs. SWAT and WIM to exchange minutes of meeting.
8.
Authority
The Working Party, as an entity, does not hold any decision-making powers beyond
those held on an individual basis by its members. Its influence lies in the ability to
make recommendations to the CEOs and Councils.
9.
Staff Support and Resources
The organisation of meetings, pre-circulation of agendas, recording and circulation of
minutes, and general secretarial support is to be provided by the organisation
currently responsible for chairing the meetings. The meeting location and the
resources required to hold the meeting are also to be provided by the organisation
currently responsible for chairing the meetings.
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10.
Communication with CEOs and Councils
Communication with CEOs will occur through distribution of minutes from meetings
and via Working Party staff.
Communication with Councils will occur via the Chair or a spokesperson for the
respective Councils.
11.
Review Date
The effectiveness of the Working Party and its Terms of reference are to be reviewed
on a three-yearly basis.
Following the first review in June 2013 the terms of reference have been
revised. Recovery is a major focus following the series of earthquakes and
impacts on infrastructure and natural waterways. The membership of the
working party has been revised.
The second review was held in October 2016. Membership of the working
party was revised, the scope was expanded to include wastewater discharges
and groundwater issues. The programme topics were updated.
The review, to be held in October 2019, will cover the need for the
continuation of the working group, the scope of its action and its
composition.
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