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Summary
The Stormwater Management Plan (SMP) for the Styx SMP Area is presented in two parts:



Part A: Technical Investigations and Planning Framework



Part B: Blueprint for Surface Water Management

As a whole, the SMP will not determine future land use; rather, it will address how surface water will be
managed in response to any future land use changes.
Part A (this document) sets out the planning framework and summarises the technical investigations that
have contributed to the development of the SMP. The Styx SMP supports the implementation of the Urban
Development Strategy for Greater Christchurch, and Plan Change 1 (PC 1) of the Canterbury Regional
Policy Statement1, which provide the direction on growth and development in Greater Christchurch, including
the Styx SMP Area. The SMP is also one of the foundation documents to the Belfast Area Plan (BAP). The
BAP takes a very broad and long term (35 years) view of urban development possibilities in the Belfast study
area and will provide a framework for managing the effects of land use change.
The Styx SMP Area covers approximately 7,000 hectares (ha) on the northern urban edge of Christchurch.
The catchment is partially urbanised (34 %) and includes the suburbs of Northwood, Redwood, Northcote
and Casebrook. Some rural areas, particularly surrounding Belfast, are under pressure to be developed as
an extension to current urban areas.
The principal waterways in the Pūharakekenui/Styx River Catchment are the Pūharakekenui/Styx River,
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 Pūharakekenui/Styx River is a spring-fed
river system which originates in the Harewood area in the north of Christchurch City and drains into the lower
Waimakariri River via Brooklands Lagoon.
Receiving environment waterways have been identified and classified in terms of their importance and ability
to be protected. Each class of receiving environment and non-receiving environment waterways has had a
number of water quality (and ecological) objectives identified.
Part B, “the Blueprint”, describes the stormwater treatment and detention scheme that will ensure that
existing and future stormwater discharges to natural receiving waters meets catchment objectives. The
Blueprint will be used to inform future Long Term Plan budgets, prioritise strategic land purchases where
appropriate and to inform land owners and developers of Christchurch City Council’s surface water mitigation
requirements. The Blueprint scheme needs to be considered in the wider context of a number of other
surface water investigations within the Styx catchment.
The existing water quality within the Styx SMP Area is good. The main objective of the Blueprint is to
maintain, and where appropriate, improve existing water quality in the receiving waterways despite projected
expansion of urban growth. The treatment proposed downstream of new and existing urban areas is an offline sedimentation basin followed by a constructed wetland. All facilities have been designed to treat runoff
from the first 25 mm of rainfall in any storm. Stormwater detention has been based on the ‘partial detention’
option because it reduces the total footprint of the facilities by 14 % (when compared to ‘full detention’)
without significantly increasing flood risk.
Cranford Basin has the potential to provide an enhanced storage facility that could provide retrofit treatment
and detention for existing development as well as allowing limited new development around its fringes.

1

Proposed Plan Change 1 (PC 1) to the RPS was inserted into the RPS as Chapter 12A under the Canterbury Earthquake Recovery Ac t 2011. However this decision was set aside
by the High Court in July 2012, revoking Chapter 12A and reinstating Plan Change 1. Plan Change 1 remains under appeal to the Environment Court.
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A contaminant loads model was used to predict changes in contaminant loads to waterways as a result of
the likely development in the catchment. The model predicted modest increases in contaminant loads and
changes in water quality as a result of development. In the upper reaches of the Styx River, water quality is
predicted to require a higher level of treatment than the pond only option provides. Thus the contaminant
loads assessment confirmed that the proposed Blueprint option of sedimentation basins followed by
wetlands (Option 2 in the Blueprint) is the appropriate option for implementation.
The performance of the proposed Blueprint scheme will be measured against the receiving environment
objectives by monitoring water quality and ecology within receiving environment waterways of moderate or
high aquatic value (classified as Class 1 and 2 waterways). The strategy will also include a review provision
to keep up to date with science and to respond to monitoring results.
The present Christchurch City Council design standards for rainfall intensity provide a margin of safety for
increases due to climate change. However, the final design of structures and any review of this plan should
review the impact of climate change using the latest available information at the time of design.
This SMP will support an application for an area-wide resource consent for the discharge of stormwater to
land and water within the Styx SMP Area. Any catchment-wide consent granted by Canterbury Regional
Council would result in Christchurch City Council being responsible for the management of stormwater within
the Styx SMP Area, as outlined in this plan.
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Abbreviations
AEE

Assessment of Effects on the Environment

ANZECC

Australian and New Zealand Environment Conservation Council

BAP

Belfast Area Plan

CER

Canterbury Earthquake Recovery

cfu/100mL

colony forming units per 100 millilitres

CIA

Cultural Impact Assessment

CLM

Contaminant Load Model

CRC

Canterbury Regional Council

CRPS

Canterbury Regional Policy Statement

CWMS

Canterbury Water Management Strategy

DO

dissolved oxygen

DIN

dissolved inorganic nitrogen

DOC

dissolved organic carbon

DRP

dissolved reactive phosphorus

EPT

Ephemeroptera Plecoptera Tricoptera

E. coli

Escherichia coli

g/m³

grams per cubic metre

ha

hectares

HAIL

Hazardous Activities and Industries List

ISQG

Interim Sediment Quality Guideline

km

kilometre

LLUR

Listed Land Use Register

LWRP

Land and Water Regional Plan

MfE

Ministry for the Environment

MCI

macroinvertebrate community index

MKT

Mahaanui Kurataiao Ltd

MoH

Ministry of Health

MPD

most probable development scenario

MUL

Municipal Urban Limits

NRRP

Natural Resources Regional Plan

NPS

National Policy Statement

PAH

polyaromatic hydrocarbons

PC1

Plan Change 1

PCRPS

Proposed Canterbury Regional Policy Statement

QMCI

quantitative macroinvertebrate community index

RMA

Resource Management Act

RPS

Regional Policy Statement

SAGYRE

saline grey recent soils
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SMP

Stormwater Management Plan

TPH

total petroleum hydrocarbons

TSS

Total Suspended Solids

UDS

Urban Development Strategy

USEPA

United States Environment Protection Agency

WRRP

Waimakariri River Regional Plan

YBS

yellow brown sands (soil type)
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1.0
1.1

INTRODUCTION
Purpose

The purpose of this Stormwater Management Plan (SMP) is to outline the integrated management of
2
stormwater in the Pūharakekenui/Styx River , Wilsons Drain and Cranford Basin catchments (the Styx SMP
Area). The catchment area covered by this SMP is shown in Figure 1. The SMP will accompany an
assessment of environmental effects (AEE) report which will be submitted to the Canterbury Regional
Council (CRC) as part of a resource consent application for the discharges of stormwater in the
Pūharakekenui/Styx River catchment.
This SMP will outline how the Styx SMP Area will be managed; particularly how healthy waterways will be
protected and how degraded waterways will be enhanced. An SMP is a living document that applies
“integrated catchment management as a means of translating resource management objectives into practical
3
measures that are incorporated into surface water and land use management proposals” . The aim of an
SMP is to integrate the available knowledge of catchment hydrology, engineering, ecology and public health
with community knowledge and expectations. The SMP gives consideration not only to surface and
groundwater management, but also to other natural and physical resource issues including ecology,
recreation and open space, landscape, heritage and cultural values. This approach reflects a major change
in management philosophy from the former single-focus approach of drainage utility to one of integrated
management of land and water.
Many discharges into waterways in Christchurch are managed through site-specific resource consents. This
includes overflows from the city’s wastewater network and some discharges from industrial sites. Other
discharges, including most of the city’s stormwater, are covered by city-wide resource consents such as the
Interim Global Stormwater Consent (CRC090292). This SMP will support an application for an area-wide
discharge consent for stormwater within the Styx SMP Area. Any catchment-wide consent granted by CRC
would result in Christchurch City Council being responsible for the management of stormwater within the
Styx SMP Area, as outlined in this plan.
The Styx SMP supports the implementation of the Urban Development Strategy for Greater Christchurch
(UDS), and the Canterbury Regional Policy Statement (CRPS), which provide the direction on growth and
development in Greater Christchurch, including the Styx SMP Area. The SMP is also one of the foundation
documents to the Belfast Area Plan (BAP). The BAP takes a very broad and long term (35 years) view of
urban development possibilities in the Belfast study area and will provide a framework for managing the
effects of land use change.
The SMP was prepared by Golder Associates (NZ) Limited (Golder)4 in association with the Christchurch
City Council. It has been prepared in accordance with the requirements of the Natural Resources Regional
Plan (NRRP), for Canterbury5.

1.2

The Styx SMP Area

The Styx SMP Area is located on the northern urban edge of Christchurch and is approximately
7,000 hectares (ha) in area (Figure 1). The principal waterways in the Pūharakekenui/Styx River catchment
are the Pūharakekenui/Styx River, Kaputone Creek and Smacks Creek (Figure 2). The catchment also
includes a number of man-made drains, natural springs and Brooklands and Cranford Basin ponding areas.
The Pūharakekenui/Styx River is a spring-fed river system which originates in the Harewood area in the
north of Christchurch City. The river meanders northwards through reserve, pasture, horticultural areas and
residential developments on its way to the sea via Brooklands Lagoon and the Waimakariri River.

2

Maori translations of Styx River include Otukaikino, Puharakekenui and Pūharakekenui.

3

from the Christchurch City Council/CRC Planning and Consents Protocol for Surface Water Management (Golder 2008).

4

Subject to the attached Report Limitations in Appendix A.

5

Rule WQL8 of Chapter 4 of the NRRP.
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The Styx SMP Area also includes the Wilsons Drain catchment and the Cranford Basin. Wilsons Drain
catchment is a relatively small area (390 ha) situated to the north of the upper reaches of Kaputone Creek.
Wilsons Drain is a partially piped system that flows from the north of Belfast, under State Highway 1 before
entering the South Branch of the Waimakariri River (GHD 2007). There are also some northern areas of
Belfast which will discharge water into Otukaikino Creek. Cranford Basin is an area to the south of Queen
Elizabeth II Drive which is capable of draining to the Avon River/Ōtākaro or the Pūharakekenui/Styx River
and could be included in either catchment. It has been included in this SMP to facilitate investigations within
the natural ponding basin which exists on either side of Queen Elizabeth II Drive.
Waterways within the urban areas are typically piped, or are boxed drains such as Kruses Drain, and those
which are primarily rural are generally more open, such as the lower Pūharakekenui/Styx River.
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 Pūharakekenui/Styx
River Catchment is used for farming (Renard et al. 2004); predominantly pasture but also forestry and
agroforestry. Some rural areas, particularly surrounding Belfast and around Hills and Prestons Roads, are
under pressure to be developed as an extension to current urban areas.

1.3

Principal Management Objectives

The principal surface water management objectives for the Styx SMP Area have been identified by
Christchurch City Council as follows:

Water Quality



Maintaining the good existing water quality of rivers and streams within the catchment, and where
appropriate, improving water quality in the face of the urban growth expected over the next 35 years.



Maintaining the very good existing water quality of the spring-fed streams within the Otukaikino
catchment in the face of the urban growth expected in Belfast over the same period.

Flood Risk



Accommodating the urban growth envisaged within the catchment without a significant increase in the
risk or cost of flood damage to the community.

Cranford Basin



Investigation into the development of the Cranford Basin natural ponding area to optimise its use as a
multi-purpose facility for stormwater quality treatment, flood attenuation, ecological restoration and
district amenity.

Otukaikino Floodplain



Managing the Otukaikino floodplain to meet CRC’s Waimakariri River protection objectives, to take
advantage of the unique recreational opportunities, and to provide an outfall for stormwater runoff from
existing and future development in Belfast.

The paramount objective is to accommodate urban expansion in the catchment without compromising water
quality. Other matters include development pressures and earthquake related issues which are discussed in
more detail in Section 4.7.2 of this report.

1.4

Report Scope

This SMP is being prepared to guide the development of surface water management facilities and to support
the resource consent application for stormwater discharges from the managed stormwater network within the
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Styx SMP Area. Accordingly the scope of this SMP is guided by the NRRP (Section 4.7.3.2 of Chapter 4)
which sets out the information to be included in stormwater management plans accompanying resource
consent applications.
This report is comprised of two parts. Part A of the report (Investigations and Planning Framework) outlines
the background to the SMP and the planning framework which sets the direction of future land use in the
Styx SMP Area and outlines receiving environment objectives. The receiving environment is described,
including waterways and soils and the capacity of soils to receive stormwater discharges where infiltration to
ground is proposed. The rationale behind the receiving environment objectives is described, as well as a
summary of the monitoring proposed to measure achievement of the receiving environment objectives.
Part B of the report contains the Blueprint for the Styx SMP Area (the Blueprint) prepared by Christchurch
City Council (Christchurch City Council 2012). It describes the proposed stormwater management in the
catchment, including proposed mitigation measures to avoid, remedy or mitigate potential effects on the
environment from existing or future urban development, and details the proposed implementation of the
SMP. The Blueprint is an important part of the SMP which will be used to inform future LTP budgets,
prioritise strategic land purchases where appropriate and to inform land owners and developers of
Christchurch City Council’s surface water mitigation requirements.

1.5

Background Investigations and Reports

There have been a number of investigations and reports carried out by Christchurch City Council staff and
consultants which have been relied upon and summarised into this SMP where relevant. These
investigations and reports are listed in Table 1 below.
Table 1: Background documents relating to the Styx SMP Area.
Topic

Report

Reference

Hydrology

Report for Styx River Catchment Modelling,
April 2012.

GHD (2012)

Styx River Catchment Study. Surface Water and
Hydrological Analysis, November 2009.

GHD (2009)
GHD (2007)

Report for Belfast Study Area. Surface Water &
Hydrological Analysis, November 2007.
Groundwater

Groundwater Assessment for Belfast Area Plan
and Styx Catchment, July 2008.

PDP (2008)

Surface water
quality

Metal Concentrations in the Styx River
Catchment 2007 – 2008, June 2009.

Golder (2009a)

An analysis of Water Quality Data for
Christchurch City Waterways and the standards
in the Proposed Natural Resources Regional
Plan, April 2008.

Main (2008)

Sediment quality

Styx River Sediment Study, June 2009.

Golder (2009b)

Aquatic ecology

Styx River Ecology Survey Extension.

Golder (2009c)

Belfast Integrated Catchment Management
Study: Aquatic Ecology, August 2007.

Boffa Miskell (2007)
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Topic

Report

Reference

Contaminant loads

Contaminant Load Modelling Assessment.

Golder (2011)

Report for Belfast Study Area. Contaminant
Analysis. Draft report, November 2007.

GHD (2007)

Assessment of Potentially Contaminated Sites
and Issues for Land Development in the Belfast
Area, January 2006.

PDP (2006)

Addendum, March 2009.

PDP (2009)

Report on Belfast Area Plan: Infrastructure
Analysis and Costing. Area Revision, August
2007.

GHD (2007)

Contaminated sites

Infrastructure

2.0
2.1

PLANNING FRAMEWORK FOR STORMWATER MANAGEMENT
Introduction

The NRRP sets out the requirements for stormwater management plans and this guidance is summarised
below. In addition, there are a number of planning documents which provide policy guidance on receiving
environment objectives and anticipated development in the Styx SMP Area. These planning documents and
their relevance to the SMP are also summarised in the following sections.

2.2

Stormwater Management Plans

The integrated management of stormwater discharges is encouraged through the rules in Chapter 4 of the
NRRP. Specifically Rule WQL8 provides for stormwater discharges to be managed under one consent
within catchments or sub-catchments where a stormwater management plan (also referred to as an SMP)
has been developed and implemented. In the past, management of stormwater discharges has often been
fragmented, sometimes resulting in the collective effects of the individual discharges being greater than if the
discharges were managed under an integrated approach. The NRRP seeks to encourage the integrated
management of stormwater discharges.
The NRRP provides guidance on what a stormwater management plan is to contain in Section 4.7.3.2 of the
NRRP. It states that a stormwater management plan is to contain the following information:
a)

Identification of the land uses in the catchment or stormwater collection area, including an assessment
of possible future land use change, the establishment of new activities including activities listed in
Schedule WQL3, existing and potential sources of contaminants and stormwater flow.

The above information is provided in Section 3.0 of this report.
b)

A description of the stormwater network system, capacity of the system to meet current and future
needs, and the level of service for the network.

The above information is provided in Part B of this report.
c)

For discharges onto or into land, the results of a site assessment to characterise the physical and
chemical properties of the soil and subsoil layers where the discharge will occur and their suitability for
stormwater disposal. This assessment should include an investigation of the infiltration capacity,
including any limitations of the soil and subsoil layers to absorb the discharge.
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The above information is provided in Section 3.0 of this report.
d)

A description of the range of possible measures to avoid, remedy or mitigate adverse effects of the
discharge(s), an evaluation of the effectiveness of these measures, and the reasons for selecting the
measures proposed:
i)

to reduce the potential for adverse effects on: the water quality of groundwater or surface water,
aquatic ecosystems and instream values, changes to channel morphology, people and
communities from flooding, and other existing uses of surface and groundwater from:
(1) existing and proposed stormwater discharges in the catchment; and
(2) a change to urban land use in a catchment that is largely undeveloped. The measures should
include the protection, use, and enhancement of riparian vegetation, buffer zones and wetlands.

ii)

to minimise adverse hydrological changes to the existing flow or flood regime, including base
flows, lake and groundwater levels, caused by the discharge(s) and its cumulative effect with other
discharges. The assessment should as far possible be based on actual rainfall data from a site or
sites in the vicinity of the discharge;

iii)

to reduce the volume and concentration of contaminants and water entering the network system,
including the use of low impact designs or structures, community education, and non-structural
methods;

iv)

to avoid or minimise the accumulation of toxic and persistent contaminants in the soil or subsoil
layers as a result of a discharge to land;

v)

to treat contaminated stormwater to reduce volume or concentration of hazardous substances or
prevent the inputs of hazardous substances into the network system from a site where an activity
listed in Schedule WQL 3 is occurring, including measures to contain and respond to spills and
leaks.

The above information is provided in Part B of this report.
e)

A description of the programme of works, including setting priorities to implement the management
plan, including maintenance of the network, source control measures and structures. Any programme
beyond three years will be indicative.

The above information is provided in Part B of this report.
f)

A description of the monitoring programme to assess the effectiveness of the programme of works and
mitigation, and the effects of the discharges from the networks on the receiving environment. This will
include a review the results of the monitoring programme and to identify situations or circumstances
where a management response or the work or maintenance programme should be adapted to improve
the effectiveness of the implementation of the plan and to reduce adverse effects on the environment.

The above information is provided in Section 7.0 of this report.

2.3

Development of the Styx SMP Area

2.3.1

Introduction

Existing and future land uses in the Styx SMP Area need to be taken into account when preparing the SMP.
Policy guidance on potential land use development in the Styx SMP Area is provided by the following key
documents:



The Christchurch City Plan (the City Plan) (Christchurch City Council 2006)
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The Greater Christchurch Urban Development Strategy and Action Plan (UDS) (Christchurch City
Council 2007)



The Canterbury Regional Policy Statement (CRPS) (CRC 1998)



The Proposed Canterbury Regional Policy Statement (PCRPS) (CRC 2011)



The Belfast Area Plan (Christchurch City Council 2010)



Surface Water Strategy 2009-2039 (Christchurch City Council 2009).

2.3.2

The City Plan

The City Plan provides a framework for land use and subdivision within Christchurch, which includes the Styx
SMP Area. The City Plan was made partially operative in November 2005. The City Plan defines zones for
activities including residential (living), rural and industrial (business). The various zones and their
corresponding descriptions are summarised in Table 2.
The Canterbury Earthquake Recovery (CER) Act 2011 has not resulted in any changes to land use zonings
within the Styx SMP Area, however provision for additional housing development is being progressed more
rapidly in light of the need for new housing following the Canterbury earthquakes.
Table 2: City Plan zones.
Zone

Zone description
Provides principally for residential development from high density suburban to low
density rural.
Provides to cater for those activities primarily reliant upon utilising rural resources
such as horticulture, intensive farming and quarrying

Living
Rural
Business

Comprises the Central City Zone, and those zones in the city which commercial or
industrial activities are the dominant activities.

Conservation

Includes diverse areas within the city of scenic, ecological, or heritage significance.

Special Purpose

Comprises a number of zones, within which a specialist activity is undertaken such
as hospitals, health care centres, airports, roads and wastes.

Open Space

Includes most of the parks and reserves in the city and are set aside primarily for
recreation.

Cultural

Includes a range of sites which are predominantly associated with a range of
metropolitan and local families of a cultural, recreational, educational, research,
artistic or heritage character.

The location and relative area of the City Plan zones within the Styx SMP Area are shown in Figure 3. As
shown on Figure 3, a large proportion of the Styx SMP Area is zoned rural, with the remaining areas being
predominantly a mix of residential and business areas.
Figure 4 shows Greenfield outline development areas and changes in zoning i.e., the future development
scenario.

2.3.3

Greater Christchurch Urban Development Strategy

The Styx SMP Area is located within the Greater Christchurch area. The Greater Christchurch Urban
Development Strategy (UDS) sets out strategies, policies, and processes for managing the growth of the
Greater Christchurch area over time to achieve the UDS vision. It provides the primary strategic direction for
development in the Greater Christchurch Area. The UDS partners are Christchurch City Council, CRC,
Waimakariri District Council, Selwyn District Council and New Zealand Transport Authority.
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The UDS sets out the proposed settlement pattern for Greater Christchurch. A key feature of the settlement
plan is the promotion of new city edge activity at Belfast. Other key features of relevance are:



Strategic road connections through the Waimakariri District and into Christchurch City are improved,
including a Woodend by-pass and northern arterial into Christchurch;



North Christchurch is provided with new residential areas focused around Belfast, which forms the
northern gateway into the City and a community services focal point; and



Development of the ‘Chaneys’ area may be necessary to manage Christchurch City’s growing
population depending on achievement of intensification targets.

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



Amendments to the CRPS, as outlined in the following section;



Changes to regional and district plans to reflect the CRPS changes;



The development of SMPs for surface water management; and



Outline Development Plans for new development areas (‘Greenfield areas’) and existing redevelopment areas (‘Brownfield areas’).

Therefore the preparation of this SMP plays a role in implementing the UDS. In addition, two key planning
tools for implementing the UDS in relation to the Styx SMP Area are the CRPS, the PCRPS and the BAP,
which are discussed below.

2.3.4

Canterbury Regional Policy Statement

There is a proposed (2011) and operative (1998) Canterbury Regional Policy Statement (CRPS). The CRPS
sets out how natural and physical resources are to be sustainably managed in an integrated way. This
means providing for the needs of current and future generations, aiming to improve the quality of the
environment.
Of particular relevance to the Styx SMP is Plan Change 1 to the CRPS, which is currently under appeal in
the Environment Court. Plan Change 1 provides the direction for growth and development in Greater
Christchurch, and outlines areas for development in the Styx SMP area, including potential areas for
Greenfield development. Acknowledging that Plan Change 1 is still under appeal, it is important to note that
this SMP does not predetermine land use in the catchment, or assume that the land use changes proposed
in Plan Change 1 will occur. For assessment purposes, the contaminant load modelling has been based on
the land uses anticipated by Plan Change 1, and the SMP provides a flexible framework for the management
of stormwater for whatever land use changes actually occur.

2.3.5

The Belfast Area Plan

The Belfast area is approximately 1,349 ha of land which sits within the Styx SMP catchment. The Belfast
area is identified in the UDS and Plan Change 1 of the CRPS as a major growth area for Christchurch City.
The Belfast Area Plan (BAP) is one of the implementation methods for the growth strategies outlined in the
UDS and CRPS, and provides the framework for land use planning in the Belfast area. Belfast is signalled as
the second largest Greenfield development for Christchurch.
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2.3.6

Summary

In summary, the City Plan, UDS, CRPS and BAP set out the existing and proposed land uses for the Styx
SMP Area. In particular Plan Change 1 of the CRPS implements the proposed settlement patterns for the
area, and it has been used as the basis for developing the Styx SMP, with flexibility to provide stormwater
management for any future land use changes that occur, in addition to existing land uses.

3.0
3.1

DESCRIPTION OF THE STYX SMP AREA
Introduction

The physical values of the environment of the Styx SMP Area are described in this section. Summary
information from detailed technical reports on groundwater, surface water quality, aquatic ecology and
sediments is also included. The technical assessments have driven the waterway classification process
which is presented in Section 5.0.

3.2

Geology

The Styx SMP Area includes a range of geologic deposits that are typical of the alluvial and coastal strata of
the Christchurch area (PDP 2008). 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 (PDP 2008). 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 Pūharakekenui/Styx River 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
(PDP 2008).

3.3

Soils

Soils in the Styx SMP Area, as shown in Figure 5, are predominantly recent soils with an area of gley soil
around Redwood and extending to the north and south along Hills Road. There is an isolated area of
organic soils in the horticultural areas near Marshland Road. To the east of Marshland Road and extending
to the coastline, the soil type is predominantly yellow brown sand (YBS).
Soils are described as saline gley recent (SAGYRE) in vicinity of the Pūharakekenui/Styx River mouth
(Golder 2009b). Tonkin & Taylor (2007) comment that the soil map of Christchurch and the soil layer of the
Christchurch City Council Hazards Register show a distribution of soil types which correlates to the
underlying geology. They comment further that silt and clay soils extend across the area with soils
containing a notable organic content found in low-lying areas and soil cover over alluvium gravels being thin
to non-existent in the flood channel areas.
The soil properties within the Smacks Creek sub-catchment are suitable for a proposed treatment train
including soakage facilities to ground although 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:



Te Kakahi shallow and stony sandy loam



Taitapu deep fine sandy loam



Selwyn stony loamy sand



Waimakariri deep fine sandy loam
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3.4

Groundwater

3.4.1

Levels and flow patterns

Groundwater characteristics in the Styx SMP Area are described in detail in PDP (2008) and summarised
briefly in this section. The depth to the water table across the Styx SMP Area (Figure 6) is generally shallow,
as evidenced by the surface waterways within the catchment which are fed from springs. This reflects the
regional groundwater flow pattern across the Canterbury Plains, which has a vertically downwards
component on the inland plains, is predominantly lateral around the western margin of Christchurch City
(including the upper end of the Styx catchment (Figure 7)) and has a vertically upward component towards
the coast (PDP 2008).
PDP has advised that regularly measured groundwater level monitoring wells have not shown any long term
change in groundwater levels in the Styx 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
spike of around 0.75 m which recovered to around background levels within a few days. A subsequent
review in August 2011 by CRC concluded there is no clear evidence of any significant change in
groundwater pressures or properties as a result of the earthquakes (Peter Callander, PDP. Pers. Comm. 16
July 2012).

3.4.2

Springs

Groundwater 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
(PDP 2008). 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 (PDP 2008). The Styx SMP Area 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 (PDP 2008). The location of springs in
the Styx SMP Area is shown in Figure 8.
In particular, PDP (2008) noted that the following types of land development activities can impact on the
spring discharges:



local groundwater pumping to dewater a construction site;



the diversion of springs to alternative discharge locations;



stormwater management and discharge locations.

PDP has advised that most of the new springs reported to have occurred in Christchurch following the
2010 - 2011 earthquakes emerged around southern Christchurch near the margin with the Port Hills. A map
of spring locations show two new springs in the Redwood area which are within the Styx catchment area (as
shown in Figure 8). The two springs are located in an area of pre-existing springs and they are likely to
represent a relatively small change to the overall groundwater situation within the Styx SMP Area (Peter
Callander, PDP. Pers. Comm. 16 July 2012).

3.4.3

Groundwater use

The gravel aquifers of the Styx catchment provide a productive water resource that is used for abstraction
purposes by the construction of bores. Records from CRC show 1,755 bores within the Styx catchment
boundary, although 827 are recorded as being for testing or monitoring purposes (PDP 2008). The
remaining 928 bores are typically used for drinking water, stock water, irrigation and industrial purposes
(PDP 2008). Community supply bores and their protection zones are shown in Figure 9.
According to CRC records, there are 1,720 wells located within the study area and the dominant use is for
domestic supply. This high use demonstrates the value of a high quality groundwater supply in the area.
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3.4.4

Groundwater quality

Groundwater quality at depth is generally very good, although can be more variable at shallower depth due
to the impacts of land use activities (PDP 2008). 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 (PDP 2008).
With this exception, groundwater quality in the Styx 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 Kaputone Creek and Pūharakekenui/Styx River (PDP 2008).
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3.5
3.5.1

Surface Waterways
Streams and drainage channels

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. The Pūharakekenui/Styx River is approximately 23 km long
with a predominately low lying and relatively small catchment (~5,500 ha). The Pūharakekenui/Styx River
originates in the Harewood area and then meanders northwards through reserve, pasture, horticultural areas
and residential developments before discharging into the sea via Brooklands Lagoon and the Waimakariri
River (see Figure 2). The upper reaches, upstream of Sawyers Arms Rd are ephemeral.
The principal tributaries of the Pūharakekenui/Styx River are Smacks Creek and Kaputone Creek, which are
also spring-fed waterways. There are also a number of other smaller waterways, both natural and
constructed, which also drain the Pūharakekenui/Styx River catchment.
Kaputone Creek, the largest tributary of the Pūharakekenui/Styx River, is approximately 11 km long and has
a catchment of 68 ha, which includes a mixture of agricultural, residential, and industrial land use. Kaputone
Creek has its head waters 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 is a much shorter waterway (~ 2 km in length) and has its source upstream of Wilkinsons
Road. Wilsons Drain Catchment is a relatively small area to the north of the Pūharakekenui/Styx River
Catchment. Wilson Drain flows east from Belfast into the Otukaikino Creek/South Branch of the Waimakariri
River (Golder 2009c). In the Chaneys area, water drains into the Wilsons swamp system and eventually the
Waimakariri River via twin flap-gate culverts under the motorway or flows north to the railway culvert that
gives access to Kainga Drain (GHD 2007).
Horners Drain extends north from Winters Road and joins the Pūharakekenui/Styx River near the Kaputone
Creek confluence at Marshland Road. Its catchment is a complex network of interconnected drains
and ponding areas that flow northwards from the Cranford Basin area to the Pūharakekenui/Styx River.
Base flow in Horners Drain derives from numerous springs south of the site and interception of shallow
groundwater, but is augmented by stormwater runoff during rainfall events.
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 Avon River/Ōtakaro and/or north along Horners drain to the
Styx River.
The original alignment of the surface waterways within the Styx SMP Area are shown in Figure 10.
Further information on the surface waterways, including a description of the drains that are key components
of the existing stormwater network, is provided in Section 3.9 of this report and in Table 3 in the Blueprint
(Christchurch City Council 2012).

3.5.2

Surface water hydrology

The Pūharakekenui/Styx River and major tributaries are spring-fed, although they also receive varying
amounts of stormwater runoff following rainfall. There is a paucity of good flow data for the Styx SMP area
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 Pūharakekenui/Styx River and below the tide gates
at the mouth of the river.
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STORMWATER MANAGEMENT PLAN FOR THE STYX
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Water level in the Styx is measured at 15 minute intervals by a water level recorder located at Radcliffe
Road. Water level is also recorded in the Pūharakekenui/Styx River by Christchurch City Council at Lower
Styx Road, Harbour Road and downstream of the tide gates. The Radcliffe Road site is jointly operated by
CRC and Christchurch City Council and has been operational since 1992. The water level record for 20072011 is shown in Figure 11. Water levels in the Pūharakekenui/Styx River are strongly affected by weed
growth and accumulation in the river channel, particularly over the summer months. This can be clearly seen
by the gradual increase in water levels between January and May 2007 before weed cutting dropped the
water level significantly (Figure 11) (Golder 2009c). As the Pūharakekenui/Styx River is spring-fed, baseflow
conditions tend to dominate. Short duration high flow events due to rainfall runoff occur periodically
throughout the record. The July 2008 spike coincided with a 52 mm rainfall event (NIWA Cliflo Database
Christchurch Airport site).
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Figure 11: Water level in Pūharakekenui/Styx River measured at Radcliffe Road (Data source Christchurch City Council).

3.6
3.6.1

Surface Water Quality
Physico-chemical water quality

Previous reports
The majority of the Styx SMP Area water quality data has been collected as part of the Christchurch City
Council water quality monitoring programme which has been in operation since 1989. Christchurch City
Council routinely monitors water quality at eight sites within the Styx SMP Area: five sites are in the
Pūharakekenui/Styx River mainstem; two in Kaputone Creek; one in Smacks Creek. CRC also monitor
water quality in the Pūharakekenui/Styx River at Teapes Rd (also known as the Richards Bridge site).
Water quality data collected by Christchurch City Council between April 1989 and November 2006 was
summarised in Main (2008). Metals data, which has only been collected since 2007, was analysed in Golder
(2009a). Christchurch City Council has not conducted routine water quality monitoring in the Wilsons Drain
catchment however a Wilsons Drain monitoring site has been included in the Monitoring Programme.
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Water quality in the upper reaches of the Pūharakekenui/Styx River was described as having low levels of
dissolved oxygen and suspended solids, and cool temperatures, which are typical of a spring-fed waterway
(Main 2008). Nitrate concentrations were also relatively low, reflecting the close proximity of the Waimakariri
River which is the likely source of the spring-fed flow. Faecal indicator bacteria increased downstream in the
Pūharakekenui/Styx River mainstem, particularly at the Main North Road site, and then declined again with
increasing distance downstream.
Water quality in Kaputone Creek was described by Main (2008) as of generally high quality, although it was
noted that there were occasions when numbers of faecal indicator bacteria and ammoniacal nitrogen
concentrations were high. Water quality in Smacks Creek was 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 Kaputone Creek (Main 2008).
Overall, Main (2008) reported that waterways in the Pūharakekenui/Styx River catchment complied with
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 a no more than 0.002 g/m³ average annual
increase was not met in any of the waterways that had datasets suitable for comparison.

Recent data
Under the operative NRRP the Pūharakekenui/Styx River is classified as Spring-fed - Plains. Water quality
standards are set out in Table WQL5 and Table WQL16 (refer to Table 3 and Table 4 in Section 5.2.6).
Comparison of water quality data collected from 2007 – 2011 (Table 5) in the Pūharakekenui/Styx River,
Kaputone Creek and Smacks Creek with the relevant operative NRRP water quality standards shows the
following:



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.



Median water temperatures are well below the maximum standard of 20 °C at all sites.



All pH data recorded are within the range of 6.5 – 8.5.



Median DIN concentrations are all below the 1.5 g/m³ standard although the majority of sites have
maximum DIN concentrations above 1.5 g/m³.



Median DRP concentrations exceed the 0.016 g/m³ standard at five of the eight sites sampled;
concentrations are typically lower in the upper reaches of the Pūharakekenui/Styx River and increase
with increasing distance downstream.



Median E. coli numbers are below the 550 cfu/100mL standard at seven of the eight sites sampled
although elevated numbers are frequently recorded, particularly in the Kaputone Creek sites.

Christchurch City Council also undertook a trend analysis on water quality data collected from 2007 - 2012.
The following significant (p<0.005) trends were reported for sites in the Pūharakekenui/Styx River catchment:



E. coli – upward trend (19 – 20 %) in Pūharakekenui/Styx River at Gardiners Road and Richards
Bridge.



Turbidity – downward trend (19 – 41 %) at five of the eight sites.



Nitrate-nitrite nitrogen – upward trend (5 – 11 %) in Kaputone Creek; downward trend (9-13 %) in
Pūharakekenui/Styx River at Gardiners Road and Main North Road, and Smacks Creek at Gardiners
Road.
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DRP – upward trend (2 – 8 %) in Styx River/ Pūharakekenui at Marshland Road and Harbour Road,
and Kaputone Creek at Blakes Road.

Christchurch City Council has recently completed its water quality reporting for 2011-2012 (Christchurch City
Council 2012b). This report includes data collected in the Pūharakekenui/Styx River catchment (sites listed
in Table 5) as well as data collected from other rivers in the city. The 2011 - 2012 data is discussed in more
detail in the AEE (Golder 2012a).
Table 3: Water quality outcomes for Spring-fed – Plains waterways (from Table WQL5 in NRRP).
Indicators

Parameter

Standard

Value

Ecological Health

QMCI
Dissolved Oxygen
Saturation

Minimum

4.5 – 5

Minimum

70

%

Temperature

maximum
Maximum cover
of river bed
Maximum cover
of river bed
Maximum
biomass
Maximum cover
of river bed
Maximum cover
of river bed

20

°C

30

%

50

%

200

mg/m²

30

%

30 – 40

%

Macrophytes

Emergent macrophytes
Total macrophytes

Periphyton

Chlorophyll a
Filamentous algae >20 mm

Siltation

Fine sediment <0.0625 mm
diameter

Suitability
for
contact recreation

Unit

No value set

Table 4: Water quality standards for Spring-fed - Plains waterways (from Schedule WQL1 in NRRP).
Parameter
Standard
Value
Unit
Dissolved Organic Carbon (DOC)
Temperature
pH
Visual clarity
Colour
Dissolved Inorganic Nitrogen
(DIN)
Dissolved Reactive Phosphorus
(DRP)
E. coli

Toxicants1

Change shall be less than
Average change shall not
exceed
Shall be between
% change shall not
exceed
% change shall not
exceed

2.0

mg/L

2.0

°C

6.5 – 8.5
35
10

Munsell units

Shall be less than

1.5

mg/L

Shall be less than

0.016

mg/L

95% of samples shall be
less than
Shall not exceed the
concentration specified in
Table WQL17 for the
relevant level of protection

1

550

95 %

Note: Toxicants should be quantified as those that are very likely to be present in the discharge.
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3.6.2

Metals

Previous reports
The metals data collected by Christchurch City Council in the Pūharakekenui/Styx River catchment during
2007 and 2008 was analysed in Golder (2009a) where the following general statements were made:



Cadmium concentrations were all below detection limits except for one record where a concentration
of 0.3 g/m³ was recorded in the Pūharakekenui/Styx River at Gardiners Road.



Copper concentrations reported above detection limits were generally low although the detection limit
was not low enough to allow comparison of the data with relevant guidelines. A copper concentration
of 0.007 g/m³ was recorded on five consecutive occasions in Kaputone Creek at Belfast Road in 2007.
Copper concentrations in the range 0.003-0.005 g/m³ were recorded at six of the eight sampling sites in
July 2008.



The majority of lead concentrations were below detection limits but the concentrations that were above
detection limits were in the range 0.00071 to 0.025 g/m³.



Zinc concentrations were variable in the Pūharakekenui/Styx River catchment with median
concentrations ranging from 0.008 g/m³ to 0.02 g/m³.

Comparison of the three waterways sampled, namely Smacks Creek, Kaputone Creek and the
Pūharakekenui/Styx River, indicates that no individual waterway has noticeably higher concentrations of
metals than the others. The only noticeable pattern in the data set is that copper, lead and zinc
concentrations were all elevated (relative to the remainder of the data set) at most sampling sites in
July 2008. This coincided with elevated suspended solids concentrations at the same sites and thus the
increase in metal concentrations is most likely attributable to the suspended solids present.
The acid extractable metals data reported for the Pūharakekenui/Styx River catchment in Golder (2009a)
indicates that:



Metal concentrations are generally low.



Metal concentrations can be related to concentrations of suspended solids, as shown by zinc.



Key stormwater contaminants (copper, lead and zinc) are elevated on some occasions, most likely as a
result of stormwater discharges (and associated TSS).
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Table 5: Summary of physico-chemical water quality data 2007 - 2011.
Site

n

Dissolved
oxygen
saturation (%)

Smacks Creek at
Gardiners Road

60

Styx River at Gardiners
Road

60

Styx River at Main North
Road

60

Kaputone Creek at Blakes
Road

60

Kaputone Creek at Belfast
Road

60

Styx River at Marshlands
Road

60

Styx River at Richards
Bridge

39

Styx River at Harbour
Road

48

DOC1

Temperature
(°C)

(g/m³)

DIN

DRP

E. coli

(no units)

(g/m³)

(g/m³)

(cfu/100 mL)

64

0.8

13

6.9

0.65

0.013

86

(17 - 89)

(0.10 - 16)

(7.4 – 15)

(6.7 - 7.3)

(0.32 - 2.7)

(0.005 - 0.20)

(<1 – 3,000)

60

0.25

13

6.8

0.73

0.011

90

(47 - 78)

(0.10 - 2.9)

(11 - 15)

(6.6 - 7.5)

(0.04 - 2.3)

(0.002 - 0.64)

(9 – 2,200)

88

0.9

13

7.2

0.59

0.015

335

(72 - 100)

(0.50 - 3.7)

(8.5 - 15)

(6.9 - 7.6)

(0.28 - 1.3)

(0.005 - 0.18)

(<1 – 4,400)

73

1.2

15

7.2

1.1

0.020

495

(32 - 95)

(0.10 - 3.7)

(7.9 - 20)

(6.8 - 7.7)

(0.64 - 2.9)

(0.005 - 0.239)

(<1 – 9,200)

71

1.3

13

7.3

1.0

0.040

1,410

(52 - 82)

(0.50 - 5.5)

(8.4 - 16)

(3.0 - 7.6)

(0.23 - 3.4)

(0.02 - 0.57)

(<1 – 54,000)

79

1.2

12

7.4

0.59

0.026

305

(53 - 104)

(0.40 - 4.9)

(7.7 - 17)

(6.8 - 7.8)

(0.28 - 2.3)

(0.0015 - 0.22)

(20 – 16,000)

79

1.5

12

7.4

0.60

0.038

260

(57 - 90)

(0.60 - 4.9)

(9.1 - 15)

(7.1 - 7.7)

(0.38 - 2.3)

(0.0015 - 0.088)

(20 – 7,600)

79

1.9

12

7.4

0.60

0.038

110

(58 - 110)

(0.80 - 7.3)

(8.2 - 17)

(7.0 - 7.8)

(0.26 - 13)

(0.021 - 0.54)

(18 – 29,000)

1

Note: n = number of samples; n for dissolved organic carbon is 34 for all sites.
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Metals data for the Pūharakekenui/Styx River catchment recorded in 2007 and 2008 was compared to the
ANZECC (2000) trigger values (95 % level of protection) and USEPA (2006) water quality criteria in
Golder (2009). In summary:



The majority of the cadmium concentrations were below the USEPA (2006) chronic criterion and the
ANZECC (2000) trigger value.



The maximum copper concentration, recorded in Kaputone Creek, exceeded both the USEPA (2006)
chronic criterion and the ANZECC (2000) trigger value.



Lead concentrations that were above detection limits exceeded the USEPA (2006) chronic criterion and
ANZECC (2000) trigger value.



Mercury concentrations were all below both the USEPA (2006) chronic criterion and ANZECC (2000)
trigger value.



Median zinc concentrations at all sampling sites were below USEPA (2006) chronic criterion.

Recent data
Copper, lead and zinc concentrations recorded in the Styx River/ Pūharakekenui catchment between 2007
and 2007 are summarised in Table 6. The data shows the following:



Median copper concentrations were at or around analytical detection limits at all sites.



Median lead concentrations were all below analytical detection limits.



Median zinc concentrations were more variable than copper and lead with the higher median zinc
concentrations recorded in the middle reaches of the Styx River/ Pūharakekenui where urban land use
predominates.

Christchurch City Council (2012b) has recently analysed the metals data collected in the Styx River/
Pūharakekenui catchment between May and December 2011 and compared it to hardness modified trigger
values calculated in accordance with the algorithms set out in ANZECC (2000). The 2011 data is discussed
in more detail in the AEE (Golder 2012a).

3.6.3

Industrial contaminants

Main (2008) reported that data for organochlorine pesticides, organophosphorus pesticides, and herbicides
and fungicides was available for the Teapes Road (Richards Bridge) site in the Pūharakekenui/Styx River
catchment. It was noted that all of the data available complied with the toxicant concentrations specified in
Table WQL 17 in the NRRP for the 95 % protection level.
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Table 6: Summary of metal concentrations in water 2007-2011.
Site

n

Total copper (g/m³)

Smacks Creek at Gardiners Road

60

Styx River at Gardiners Road

60

Styx River at Main North Road

60

Kaputone Creek at Blakes Road

60

Kaputone Creek at Belfast Road

60

Styx River at Marshlands Road

60

Styx River at Richards Bridge

39

Styx River at Harbour Road

48

Total zinc (g/m³)

0.001

<0.0017

0.004

(<0.001 - 0.37)

(<0.0002 - 0.0067)

(<0.001 - 0.041)

0.001

<0.0017

0.004

(<0.001 - 0.005)

(<0.0002 - 0.0046)

(<0.001 - 0.04)

0.001

<0.0017

0.006

(<0.001 - 0.005)

(<0.0002 - 0.013)

(<0.001 - 0.032)

0.001

<0.0017

0.013

(<0.001 - 0.004)

(<0.0002 - 0.0089)

(<0.001 - 0.24)

0.0014

<0.0017

0.012

(<0.001 - 0.0085)

(<0.001 - 0.006)

(0.001 - 0.059)

0.0014

<0.0017

0.009

(<0.001 - 0.013)

(<0.0002 - 0.011)

(<0.001 - 0.095)

<0.0015

<0.0017

0.005

(<0.001 - 0.0039)

(<0.0002 - 0.025)

(<0.001 - 0.036)

<0.0015

<0.0017

0.005

(<0.001 - 0.003)

(<0.0002 - 0.003)

(<0.001 - 0.03)

Note: n = number of samples.
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3.7

Sediment Quality

3.7.1

Introduction

The quality of freshwater sediments in drains and streams generally reflects land use activities, adjacent
activities and the influence of materials placed directly into the stream. In particular, urban runoff typically
results in increases in the concentration of common metals such as copper, lead and zinc and PAHs in
stream sediments (Golder 2011). Stream sediments can provide an historical indication of water quality.
Contaminated stream sediments inhibit the presence and health of benthic biota that would otherwise inhabit
these sediments (Golder 2011).
A survey of sediment quality in the Styx SMP Area is discussed in detail in (Golder 2009b). This survey
involved the collection of samples at 22 sites in the Styx SMP Area and assessed the physical
characteristics of the sediments along with metal and PAH concentrations.
The physical characteristics of the sediments collected in the Styx SMP Area were variable but showed
texture dominated by mud (silt and clay) or fine sand (Golder 2009b).

3.7.2

Metals

Examination of the environmentally significant metals used in our society shows that copper, lead and zinc
are the dominant metals (both past and present use) (Kennedy & Sutherland 2008).
The survey of sediments from the Pūharakekenui/Styx River and Wilsons Drain catchments has shown that
the concentrations of metals were:



Variable between sites ranging from a less than two fold variation in nickel concentrations through to an
almost twenty fold variation in cadmium, copper, lead and zinc.



Generally lower in the mainstem of the Pūharakekenui/Styx River compared with those recorded in
Kaputone Creek and urban drains (Kruses Drain, un-named drain, Horners Drain).



Elevated (particularly cadmium and zinc) in the sediments of several sites compared to previously
reported soil concentrations suggesting enrichment of the sediments with anthropogenic sources, most
likely derived from stormwater.



Above the background range in fine particles for local sediments (particularly cadmium, lead and zinc)
by up to 20 times, indicating that metal concentrations in sediments of the Styx SMP Area are enriched
by other factors to a greater extent than sediment texture.



Generally lower in sediments from rural land compared to those from urban land with the exception of
nickel concentrations which were greater from sites in rural land use areas and chromium which were
similar for rural and urban land use area sites.

The concentration of metals in sediments from the Styx SMP Area were generally lower in rural areas
compared with other rural catchments in Christchurch and Rangiora with the exception of copper and lead,
and in urban areas comparable to results from urban and residential areas in the Heathcote River and
Halswell River catchments (particularly copper, zinc and lead).
A comparison of metal concentrations in the sediments of the Pūharakekenui/Styx River and Wilsons Drain
catchments with the ANZECC (2000) guidelines showed that (see Figure 12):



Lead and zinc were the only metals to exceed the guidelines.



Six sites recorded lead concentrations in excess of the ISQG-low.



Zinc exceeded the ISQG-low at ten sites with five of these sites also exceeding the ISQG-high.



Only three of the nine sites sampled in the Pūharakekenui/Styx River mainstem recorded metal
concentrations in excess of any guidelines.
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All three sites sampled in the 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.

Overall, metal concentrations are elevated at some locations but are similar to those measured in sediments
from streams in other local urban areas. Metal concentrations, particularly zinc and lead are sufficiently
elevated in some parts of the Styx SMP Area that they could be causing an adverse effect on the instream
ecology. However, Golder (2009b) noted that at 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.

3.7.3

Polycyclic aromatic hydrocarbons

Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous within urban environments and are derived from
many sources. PAHs are present in urban runoff and in the runoff from motorways and roads. PAH
concentrations in road surface dusts in New Zealand have been reported to be around 1.46 mg/kg
(Waitakere City – Kennedy & Gadd 2003).
PAH concentrations in sediments within the Styx SMP Area were above the detection limit in only 8 of the 18
samples analysed. Sediments from the lower reaches of the Pūharakekenui/Styx River had relatively low
PAH concentrations which were similar to, or lower than, those measured in the Halswell River. PAH
concentrations in the sediments from sites below rural areas (e.g., Rhodes Drain and Winters Road Drain)
were generally lower than those measured in the rural catchment of the Heathcote River and similar or lower
than those measured in the Halswell River (Golder 2009b).
A comparison of the PAH concentrations in the sediments of the Pūharakekenui/Styx River and Wilsons
Drain catchments with the ANZECC (2000) guidelines showed that:



Only samples from the Pūharakekenui/Styx River at Marshlands Road and Wilsons Drain recorded
individual PAH compounds at concentrations above the ISQG-low.



Phenanthrene was the only compound that exceeded the guidelines at both sites.



The concentration of low molecular weight PAHs was in excess of the ISQG-low at both sites and the
sample from the Pūharakekenui/Styx River also exceeded the ISQG-low for high molecular weight
PAHs.



There were no exceedances of the ISQG-high for either individual PAH compounds or PAH groups.

Overall, PAH concentrations are elevated at a limited number of sites in the Styx SMP Area and are similar
to those measured in sediments from streams in other local urban areas. However, PAH 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.
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3.8
3.8.1

Freshwater Ecology
Introduction

Recent freshwater ecology investigations of waterways in the Styx SMP Area are presented in detail in Boffa
Miskell (2007) and Golder (2009c). The investigations assessed the ecology of the Pūharakekenui/Styx
River and Wilsons Drain catchments, with more detailed sampling undertaken in the Belfast Area Plan area.
The following sections summarise the riparian and instream habitat, macroinvertebrate communities, fish
fauna and ecological values of the Styx SMP Area waterways.

3.8.2

Habitat

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. Most sites are dominated by run habitat and soft bed
sediments. 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) reported in
Golder (2009c) was better in the Pūharakekenui/Styx River catchment sites than in the Avon or Heathcote
rivers.
Golder (2009c) also reported that overall the Pūharakekenui/Styx River has higher instream habitat scores
(i.e., habitat is of greater quality) than Kaputone Creek or the drains, and that overall stream habitat
conditions in the Pūharakekenui/Styx River catchment could be generally described as low to moderate (see
Figure 13).

3.8.3

Macrophytes and periphyton

Golder (2009c) reported the findings of a visual qualitative assessment of the percentage of streambed
macrophyte and periphyton coverage, and composition, made at each site during the 2009 ecological
survey. Macrophyte cover (submerged, floating and emergent) ranged from 0 % to 70 %, as shown in
Figure 14. Emergent macrophytes did not exceed 50% cover of the water surface of the wetted channel at
any of the sites. Mechanical macrophyte clearance was occurring in the Pūharakekenui/Styx River at the
time of the 2009 survey. The mechanical removal of macrophytes from waterways can have an adverse
effect on aquatic organisms as the process can remove fish (especially eels) and macroinvertebrates due to
the direct removal or disturbance of habitat (e.g., bed sediments and macrophytes).
Overall, periphyton cover was minimal at most sampling sites. Thick diatom mats (>3 mm) were not
recorded at any of the sites, and nuisance growths (>30 % cover) of long filamentous algae (>2 mm) were
only recorded at one site. Greater periphyton cover is often associated with factors such as elevated nutrient
concentrations, little shading, slower water velocities, and infrequent floods.

3.8.4

Macroinvertebrates

The most widespread and common macroinvertebrate taxa within the Styx SMP Area are typically taxa
tolerant of a wide range of habitat and water quality conditions and include molluscs (especially,
Potamopyrgus antipodarum, Physella, Sphaerium novae-zealandiae), oligochaetes worms, diptera
(especially chironomidae midge larvae), and amphipods (especially, Paracalliope fluviatilus). Sensitive
Ephemeroptera Plecoptera Tricoptera (EPT) taxa are typically rare within the catchment and are only found
in relatively high abundances at a small number of sites (see Figure 15). 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 (see Figure 16). A Koura
(freshwater crayfish) was identified at Styx Mill Reserve.
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3.8.5

Fish

Results from previous studies, the New Zealand Freshwater Fish Database (NZFFD) and the survey
undertaken in April 2009 (Golder 2009c) indicate that fish communities in the Pūharakekenui/Styx River
catchment are relatively diverse but are characterised by shortfin eels, longfin eels, common bullies and
brown trout. Results from the 2009 survey and previous 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
Pūharakekenui/Styx River 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 Pūharakekenui/Styx River catchment. The
only recognised nationally threatened fish species found in the Pūharakekenui/Styx River catchment was the
longfin eel and although they appear to be relatively common (they were identified at several sites in the
2009 survey), their presence within the catchment is significant and important due to their declining
populations nationally. The number of fish taxa recorded in the Styx SMP Area in the April 2009 survey is
shown in Figure 17.

3.8.6

Summary of aquatic ecological values

The aquatic ecological values of sites in the Styx SMP Area were determined using a similar approach to
that adopted by EOS et al. (2005) and Golder (2008) to classify waterways for the South-West Christchurch
SMP and Rangiora (Stage One) SMP projects. In slight variance from South-West Christchurch and
Rangiora (Stage One), inanga spawning significance was combined with trout spawning significance as a
value. Golder (2009c) used these values for ranking waterways in the Pūharakekenui/Styx River catchment
to retain consistency with other studies in the Christchurch area (e.g., South West, and the Rangiora Three
Brooks).
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
Pūharakekenui/Styx River at the Styx Mill Reserve also ranked relatively high due to the presence of Koura.
Moderate ecological value sites in the Pūharakekenui/Styx River were limited to upstream of the confluence
with Smacks Creek and upstream of the tide gates near Kainga Road. These upper Pūharakekenui/Styx
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 Pūharakekenui/Styx River
near Kainga Road is recognised as inanga spawning habitat and had relatively high macroinvertebrate taxa
richness. Two reaches of the 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.
All of the drain sites and the remaining sections of the Pūharakekenui/Styx River, Kaputone Creek and
Smacks Creek 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.
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3.9

Major Structures

There are a several major structures in the Styx SMP Area which are relevant to stormwater management
and flood risk. These include the Pūharakekenui/Styx River tide-gates, 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 major structures are shown in Figure 18 and key surface
waterways are shown in Figure 2.
The Pūharakekenui/Styx River tide gates are large double-hinged gates which cross the Pūharakekenui/Styx
River. They were installed by CRC and are located in the Waimakariri River stop bank northwest of
Brooklands. They are designed to isolate the lower Styx floodplain from tidal inflow up the
Pūharakekenui/Styx River from Brooklands Lagoon. According to the Christchurch City Council the tide
gates operate efficiently and are in good condition. Christchurch City Council calculates that the tide-gates
have the capacity to discharge a large volume of floodwater with minimal head loss in the structure.
Modelling indicates that the design storm duration for maximum depth and extent of ponding in the lower
Styx 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 m 3. 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 Avon/Ōtakaro and Styx rivers. Land gradients are such
that water can be diverted from Cranford Basin catchment to the Pūharakekenui/Styx River or to the Avon
River/Ōtakaro. 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 Avon River/Ōtakaro. The
levels are such that it would be possible to create a channel from the 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 Avon
River/Ōtakaro and Pūharakekenui/Styx River catchments and has the potential to provide detention to
protect downstream Avon/Ōtakaro and/or Styx/Pūharakekenui rivers from flooding effects as well as retrofitting 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. In 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.
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.
The SMP process provides a vehicle whereby such options can be canvassed and is the reason why the
Cranford Basin catchment is being considered as part of the Styx SMP.
Horners Drain extends north from Winters Road and joins the Pūharakekenui/Styx River near the 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 Christchurch City Council is working with the
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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 Avon River/Ōtakaro and/or north along Horners drain to the
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 Avon River/Ōtakaro 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.

4.0
4.1

LAND USE IN THE STYX SMP AREA
Introduction

In accordance with Section 4.7.3.2 of the NRRP, this section describes land uses in the catchment. It
includes a description of existing land use and possible future land use change. It also lists new industrial
activities which are listed in Schedule WQL9 of the NRRP and documents sites that may be contaminated as
a result of historic or current activities.

4.2

Historic Landscape

The river terraces and floodplains associated with the Pūharakekenui/Styx River reflect an earlier location of
the Waimakariri River. The Black Map of 1856 (Figure 10) indicates that the Pūharakekenui/Styx River and
its tributaries were surrounded by extensive wetlands and sand dunes (Christchurch City Council 2000). The
salt marsh at the mouth of the Pūharakekenui/Styx River is an example of what was once present along
much of the local coastline (Christchurch City Council 2000).
Although the Pūharakekenui/Styx River landscape has been extensively modified as a result of farming
practices and more recently urbanisation, it is still regarded by local runanga and the wider community as an
important natural asset within the northern part of Christchurch City (www.thestyx.org.nz). However, much of
the river is hidden within private property and is only visible from road crossings.
The Styx Mill and Janet Stewart Reserves provide an example of landscape restoration and enhancement
that could occur over much of the length of the Pūharakekenui/Styx River and tributaries (Christchurch City
Council 2000). An aerial view of the Styx Mill Reserve is shown in Figure 19.
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4.3

Existing Land Use

Land use within the Styx SMP Area is predominantly rural although there are urban areas adjacent to Main
North Road between Redwood and Belfast. Rural land use comprises 62 % of the Pūharakekenui/Styx
River catchment as determined by Renard et al. (2004). Rural land is predominantly pasture but also
forestry and agroforestry as shown in Figure 20. Urban land use covers 34 % (22 % residential,
4 % industrial, 4 % amenity, 4 % transport) of the Pūharakekenui/Styx River catchment.
New residential areas represent an increasing proportion of the total urban area, such as at the source of the
Kaputone Creek in the north of the Styx Mill basin. Undeveloped and natural areas are extremely limited
with only 3.6 % of the catchment area remaining undeveloped. The undeveloped area is mainly on the
banks of the Pūharakekenui/Styx River and in the Styx Mill Basin Reserve. Grass and grass-like plants
make up 48 % of the vegetated areas within the Pūharakekenui/Styx River catchment. A large part of the
river is bounded on at least one side by willows. Only 3.6 % of the catchment is covered by native trees and
shrubs. Native vegetation is mostly found within reserves, or land managed by the Christchurch City Council
(e.g., Styx Mill Reserve and Janet Stewart Reserve). It is likely that private gardens, street plantings and
parks would also contain some native vegetation.

4.4

Industrial Land Use

The environmental management practices at existing and new industrial sites within the Styx 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 this land is still vacant. The
development scenario adopted for the Blueprint 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.
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 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 other sites has continued to discharge untreated to Kaputone Creek. The existing
agricultural industries have scaled down their operations in the last decade and there has been improved
stormwater site control.
The Blueprint 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 Christchurch City Council network will need to be of a quality that
does not inhibit Christchurch City Council’s ability to meet the receiving environment objectives. Some onsite treatment will almost always be necessary to pre-treat runoff. Sites that are unable to achieve this
standard will be required to apply to CRC 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.
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Figure 19: Styx Mill Reserve (photo supplied by Christchurch City Council).
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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 Styx catchment.
Christchurch City Council are interested in working closely with CRC in identifying key sites that both
organisations can further promote and enforce appropriate practices and source control where required.
This can be achieved through Christchurch City Council supporting CRC’s existing Pollution Prevention
Guide programme by providing additional resources. In addition, Christchurch City Council will work with
CRC to identify higher risk industrial sites, and conditions of the SMP consent will ensure industrial
stormwater discharges into the Christchurch City Council stormwater network are managed appropriately.

4.5

Potentially Contaminated Sites

PDP (2006 and 2009) conducted an investigation to identify areas of land within the Belfast area (including
the Pūharakekenui/Styx River and Kaputone Creek catchments) that may have been contaminated by
activities undertaken on them in the past. Potentially contaminated sites were identified through
interrogation of Christchurch City Council’s databases, CRC’s Listed Land Use Register (LLUR), discharge
consents issued by CRC, inspection of historic and current aerial photographs and drive-by assessments for
confirmation of certain land uses. The Ministry for the Environment’s Hazardous Activities and Industries List
(HAIL) was used as a basis for identification of sites that could be contaminated because of hazardous
substance use, storage or disposal.
Nineteen HAIL activities types were identified in the study area. Storage tanks comprised the largest
number of sites within any one HAIL activity. Other major HAIL activities were landfills, a gun club and
associated shot fall zone, market gardens, orchards and glasshouses, timber treatment sites and sawmill
sites and, potentially, sheep dips. Other issues of relevance, but not specifically included as HAIL activities
are septic tanks and their associated disposal fields/soak pits, offal pits, and activities at the Silver Fern
Farms Limited freezing works.
It is important to note that the information presented in PDP (2009) was compiled from various reports,
documents and databases obtained from Christchurch City Council and CRC. Although some drive-by
assessments were conducted, no site visits were undertaken to verify the information presented in the
report.
Further site specific investigations are triggered when applications are lodged for subdivision consents or
building permits. Where contaminated soil is identified, it can be managed to allow land redevelopment to
occur by removal, controlling the types of activities that can occur and/or by placing barriers that eliminate
potential exposure pathways. The contaminating activities in the Belfast area identified by PDP (2009) are
shown in Figure 21.
Christchurch City Council and CRC are collaborating to address potentially contaminated sites within the
SMP Area, including the undertaking of an industrial site audit programme and industrial contaminant
monitoring where this is considered necessary. Christchurch City Council anticipates that the collaboration
to address potential contamination issues with industrial sites will be ongoing.

4.6

Future Land Use

Following the Canterbury earthquakes, new development areas Prestons and Highfield were brought within
the Municipal Urban Limits (MUL) of Chapter 12A of the CRPS. This added a further area of up to 270 ha
available for urban development. Another 328 ha of similar land south of the Styx River, between Hills Road
and Bottle Lake Forest, has not been included in the area of potential urban development over the next 35
years in the SMP.
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4.7
4.7.1

Future Land Use Issues
Cranford Basin and Northern Arterial Motorway extension

As outlined in the Blueprint (Section 5.2) Cranford Basin has the potential to provide significant
environmental benefits as a stormwater treatment and detention area. It sits in a sub-catchment between
the Avon River/Ōtakaro and Pūharakekenui/Styx River catchment. Due to the way the land slopes, water
could be diverted to the Avon River/Ōtakaro or Pūharakekenui/Styx River. The existing basin has a pumping
station at the lowest part which takes water from the Dudley Creek Diversion and pumps it to the Avon
River/Ōtakaro. The basin has the potential to provide detention to protect both the Avon River/Ōtakaro and
Pūharakekenui/Styx River from flooding effects, as well as the potential for retro-fitting of stormwater
treatment from its own catchment.
It is proposed to extend the Northern Arterial motorway through the basin between Cranford Street and QEII
Drive, and additional stormwater treatment, detention facilities and compensatory storage will be required to
mitigate the effects of the motorway extension.
To date, competing interests and the proximity of the Cranford Basin to the centre of Christchurch have
made it difficult for Christchurch City Council to finalise a plan for Cranford Basin. A stormwater
management strategy for Cranford Basin is presented in Section 4.3.7(c) of the Blueprint. Stormwater
discharges from the Basin are included in this resource consent application.

4.7.2

Brooklands earthquake effects and flooding

Parts of the Styx SMP Area were significantly affected by the Canterbury earthquakes. This included
damage to water supply, wastewater and surface water infrastructure in a number of areas, and extensive
damage to other infrastructure, private land and properties, particularly in the Brooklands area. The banks of
the lower reaches of the Pūharakekenui/Styx River and local drains were also damaged, as outlined in more
detail in the Blueprint (Section 5.3). There is also evidence of general settlement of land in the Brooklands
area in the range of 100 mm to 300 mm which has raised concerns about the vulnerability of the area to
storm and tidal flooding. Initial repairs have been undertaken, with further repairs still necessary, with
significant costs estimated to provide flood protection for the Brooklands area.
The extensive house damage and need for area-wide land remediation has resulted in the Government
decision to retreat from the Brooklands area, and include it in the ‘red zone’. This reduces the need to
further enhance flood protection works along the lower tidal reach of the Pūharakekenui/Styx River. It also,
to some extent, lessens the risk of flood damage from a possible moderate increase in flood level in the
Pūharakekenui/Styx River at Brooklands from increased development upstream.
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5.0
5.1

RECEIVING ENVIRONMENT OBJECTIVES
Approach

The approach for defining receiving environment objectives within the Styx SMP Area has been based on
statutory and non-statutory documents (described in Section 5.2). In addition, a significant amount of
technical information has been collected including stream sediment and water quality data, measurement of
baseflows and identification of springs, hydrological and hydraulic modelling and ecological surveys.
Investigation and assessment of infiltration rates of surface and subsurface soil and groundwater have also
been conducted. The knowledge obtained from these assessments has been used to build an
understanding of the receiving environments and to define objectives for them.
Investigations have identified the Styx SMP Area receiving environment as being modified as a result of
urbanisation and agricultural activities. These activities have resulted in some degradation to surface
waterways and the water quality within. The receiving environment objectives have been developed to
prevent further degradation of surface water quality and ecological values in the short term and to improve
water quality and ecological values over the life of this SMP. The objectives with respect to ecological
values are based on providing improved habitat and water quality and remove barriers for the enhancement
or return of ecological systems. However it is recognised that rehabilitation of historically degraded
waterways is a complex process and the objectives cannot guarantee re-colonisation and restoration of
historical ecological values.
Receiving environment objectives relating to water quantity controls have been based on the
recommendations of the hydrologic and hydraulic modelling undertaken by GHD (2007) and subsequent
post-earthquake remodelling in 2011 (GHD 2012).
The SMP objectives in this chapter (refer Sections 5.3, 5.5 and 5.6) are statements of intent for which action
plans and time frames have yet to be defined. They are based on the planning framework which exists for
SMPs and the technical investigations described in this report. The SMP is a living document and the
objectives may change over time. It is anticipated that CRC and Christchurch City Council will work together
to achieve these objectives.

5.2

Relevant Plans and Documents

5.2.1

Overview

There are a number of statutory and non-statutory documents which provide policy guidance on receiving
environment objectives for the Styx SMP Area including the following key documents:



National Policy Statement for Freshwater Management (MfE 2011);



Te Rūnanga o Ngāi Tahu Freshwater Policy Statement (Te Rūnanga o Ngāi Tahu 1999);



Canterbury Water Management Strategy (CRC 2011);



Canterbury Regional Policy Statement (CRC 1998 and CRC 2011);



The Natural Resources Regional Plan, Chapter 4: Water Quality (NRRP) (CRC 2011);



Waimakariri River Regional Plan (CRC 2004);



The Styx Vision 2000-2040 (Christchurch City Council 2000);



The Belfast Area Plan (Christchurch City Council 2010); and



Surface Water Strategy (Christchurch City Council 2009).
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The relevant provisions of these documents have been taken into account when determining the receiving
environment objectives for the Styx SMP, and are summarised below.

5.2.2

National Policy Statement for Freshwater Management

The National Policy Statement for Freshwater Management (Freshwater NPS) (MfE 2011) took effect
on 1 July 2011 and sets out the objectives and policies for freshwater management under the RMA.
The Freshwater NPS contains objectives and policies which support the integrated management of fresh
water. Objective C1 aims to improve integrated management of fresh water and the use and development of
land in whole catchments, including the interactions between fresh water, land, associated ecosystems and
the coastal environment.
The supporting policies require councils to manage fresh water and land use and development in
catchments in an integrated and sustainable way, so as to avoid, remedy or mitigate adverse effects,
including cumulative effects. Policy C2 requires regional councils to provide for the integrated management
of the effects of the use and development of land on fresh water, including encouraging the co-ordination
and sequencing of regional and/or urban growth, land use and development and the provision of
infrastructure.
The involvement of tāngata whenua in freshwater management is also provided for by the Freshwater NPS.
Objective D1 aims to provide for the involvement of iwi and hapū, and to ensure that tāngata whenua values
and interests are identified and reflected in the management of fresh water including associated ecosystems,
and decision-making regarding freshwater planning, including on how all other objectives of the NPS are
given effect to.
The proposed management of stormwater in the Styx SMP area, through an integrated catchment
management plan is consistent with the approach required under the Freshwater NPS.

5.2.3

Te Rūnanga o Ngāi Tahu Freshwater Policy Statement

The Te Rūnanga o Ngāi Tahu Freshwater Policy Statement (Te Rūnanga o Ngāi Tahu 1999) is a recognised
iwi planning document developed by Ngāi Tahu for the purposes of the RMA. The Te Rūnanga o Ngāi Tahu
Freshwater Policy Statement sets out tribal policies with respect to Ngāi Tahu in terms of recognising
freshwater resources as a taonga left by ancestors to provide and sustain life, and that it be available for
future generations in the same or better quality.
The Te Rūnanga o Ngāi Tahu Freshwater Policy Statement also recognises and supports the premise of
integrated management of waterways. There are a number of objectives and policies which are relevant
when considering the receiving environment objectives in the Styx SMP Area. These are summarised as
follows:



Objective 6.1 – To afford total protection to waters that are of particular significance to Ngāi Tahu.

 Policy 1 is for Ngāi Tahu to identify sites for immediate protection where appropriate, and intends
for councils to be advised by papatipu rūnanga of waterbodies or parts of waterbodies where this is
necessary. There are no statutory acknowledgement areas within the Styx SMP area, although the
cultural significance of the Pūharakekenui/Styx River and tributaries is acknowledged.



Objective 6.2 - Restore, maintain and protect the mauri of freshwater resources.

 Policy 2 is concerned with ensuring the availability of sufficient quantities of water of appropriate
quality to restore, maintain and protect the mauri of a waterbody.

 Policy 3 requires the adoption of catchment management plans as a means of achieving integrated
management.

 Policy 4 seeks to protect the opportunities for Ngāi Tahu’s uses of freshwater resources in the
future. The Styx SMP is a catchment management plan with design of facilities to specifically
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ensure that existing flows of waterbodies are maintained, and that the ability for use of the water
resources are maintained or enhanced into the future.



Objective 6.3 - To maintain vital, healthy mahinga kai populations and habitats capable of sustaining
harvesting activity.

 Policy 2 seeks to restore and enhance the mahinga kai values of rivers.
 Policy 3 is to ensure that activities in the upper catchments have no adverse effect on those
resources in the lower catchments.

 Policy 4 seeks to restore access to freshwater resources for cultural activities including the harvest
of mahinga kai.
The treatment systems proposed should ensure that the water quality in the receiving waterways is not
adversely affected both in the upper and lower reaches of the catchment, providing in the SMP for
maintenance and in some cases the enhancement of water quality. It is not anticipated that the mahinga kai
resources will decrease as a result of the SMP, and in some cases water quality and riparian enhancement
may lead to increased mahinga kai harvest opportunities.
The consultation to date, and ongoing collaboration between the Christchurch City Council, and local
rūnanga will provide the basis for collaborative management initiatives where appropriate.

5.2.4

Canterbury Water Management Strategy

The vision of the Canterbury Water Management Strategy (CWMS) (CRC 2011) is:
To enable present and future generations to gain the greatest social, economic, recreational and
cultural benefits from our water resources within an environmentally sustainable framework.
The CWMS acknowledges that in order to achieve the vision, the way in which people use water resources
needs to change. It is primarily concerned with the allocation of water for uses such as community supplies,
stock water, irrigation, and electricity generation, but also acknowledges uses to ensure sustainable
management, recreation and amenity values, access, and commercial use. It supports integrated
management in achieving its goals, and has developed water management ‘zones’ to enable the
management of abstraction from surface and groundwater systems. The Styx SMP area falls within the
Christchurch – West Melton Zone.
Implementation of the strategy includes various goals on both a zone and a regional level. Relevant to the
Styx River, these include environmental restoration and development, land uses, infrastructure, water quality
and quantity, provision for recreation and amenity, natural character, customary use and ensuring that Iwi
Management Plans are taken into account in water management planning.

5.2.5

Canterbury Regional Policy Statement

As outlined earlier in this report, there is a proposed (2011) and operative (1998) Canterbury Regional Policy
Statement (CRPS) which provide an overview of the resource management issues of Canterbury.

CRPS (1998)
The CRPS has a number of objectives and policies that are relevant to the receiving environment objectives
that have been developed for the Styx SMP. These objectives and policies relate to the following key
considerations:



The relationship of tāngata whenua with resources including enabling tāngata whenua to exercise their
relationship, culture and traditions with their ancestral lands, water, sites, wāhi tapu and other taonga,
and to take into account the principles of the Treaty of Waitangi;



Landscape, ecology and heritage including the protection or enhancement of wetlands. The creation of
artificial wetland areas in suitable places, either to provide natural habitats or as a means of dealing
with discharges of contaminants is also supported;
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The importance of water quality including management of point and non-point source discharges so that
adverse effects of discharges on existing water quality are avoided, remedied or mitigated;



Enable people to benefit from the use of water while safeguarding a number of values such as drinking
water and mahinga kai, life supporting capacity, aquatic ecosystems, natural character, and amenity
values; and



Sustain water bodies in their natural state as far as possible, and to improve degraded water bodies.
Under this policy, priority was given to improving a number of degraded water bodies in Canterbury,
including the Waimakariri River and Catchment, which includes the majority of the Styx SMP area.

In terms of the Styx SMP Area, the majority of the objectives and policies in Proposed Plan Change 1 are not
directly relevant to the discharge of stormwater, but they are relevant in determining the level of development
for which the stormwater network must provide.
Of more direct relevance to the Styx stormwater discharges is Objective 3 which recognises urban growth
limitations, and requires urban growth to be provided for and managed while protecting a range of resources,
including:



The natural and physical environment from adverse effects of overloaded strategic infrastructure;



The quantity and quality of water in groundwater aquifers and surface water bodies;



Indigenous biodiversity; and



People and property from unacceptable risk from natural hazards.

Policy 7 requires Greenfields development to be in accordance with urban design best practice, and to
provide for a number of matters, including appropriate stormwater management facilities to protect surface
and groundwater quality and avoid down-stream flooding.

Proposed CRPS (2011)
The proposed CRPS was notified on 18 June 2011 (CRC 2011). The PRCPS is nearly operative, with
decisions on submissions being released in July 2012. The appeal period for these decisions closes in
August 2012. The PCRPS gives an overview of the significant resource management issues facing the
region, and sets out objectives, policies and methods to resolve those issues and achieve the integrated
management of the natural and physical resources of Canterbury. Of relevance to the receiving environment
objectives in the Styx SMP Area is Chapter 7 which deals with water quantity and quality issues.
Objective 7.2.1 promotes the sustainable management of fresh water to enable people and communities to
provide for their economic and social well-being provided that:



The life supporting capacity/mauri of the water is safe-guarded;



Natural character values are preserved; and



Requirements for community and stockwater supplies and customary uses are provided for.

Objective 7.2.3 provides for the integrated management of water resources, within and across catchments.
Policy 7.3.6 sets out the requirements in relation to fresh water quality in the region. It requires the setting of
water quality standards for surface water and groundwater and the management of activities which may
affect water quality to maintain water quality at, or above, the minimum standard set for each waterway.

5.2.6

Natural Resources Regional Plan

On 23 May 2012, pursuant to Section 27 of the Canterbury Earthquake Recovery Act 2011 (CERA Act), the
Minister used his powers to amend the regional plan that applies to the Styx River/ Pūharakekenui
catchment. This made the Styx River catchment subject to the water quality rules in the NRRP, whereas
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water quality in the Styx River catchment had previously been managed under the Waimakariri River
Regional Plan 2004 (WRRP).
Chapter 4 of the NRRP became operative on 11 June 2011, and it contains water quality objectives and
policies which are relevant to stormwater discharges in the Styx SMP Area. It includes a general objective
for groundwater quality in the Canterbury Region, and an objective specific to groundwater quality in
Christchurch.
The Styx SMP Area is located within the Christchurch Groundwater Protection Zone. The NRRP contains
objectives and policies to protect groundwater in this zone. Objective WQL4 of the NRRP seeks to maintain
or enhance Christchurch groundwater in its current high quality, and to remediate as far as practicable
groundwater subject to existing localised contamination.
The majority of the Styx SMP Area is within Groundwater Protection Zone 3, which is classified as an area of
low vulnerability to groundwater contamination. Smaller areas of the Styx SMP Area, to the west, are
located within Christchurch Groundwater Protection Zones 1 and 2, which have higher vulnerability to
groundwater protection (with Zone 1 being the most vulnerable).
For all three zones, the associated policies seek to manage the adverse effects of activities in this zone so
that there is no significant increase in groundwater contamination. As discussed later in the report, it is
recognised that the Styx SMP Area has been identified as being vulnerable to groundwater contamination,
and consequently discharge to surface water is proposed for the majority of the area, with no new
stormwater discharges to ground.
The relevant surface water quality objectives and policies in Chapter 4 refer to water quality outcomes and
standards. For waterways that are not in a natural state, the relevant water quality outcomes and standards
are set out in Table WQL5 and Schedule 1 of the NRRP respectively. The Styx SMP Area includes
waterways mapped as ‘Spring-fed – plains’ waterways. According to Table WQL5, ‘Spring-fed – plains’
waterways are to be managed for the following purposes:
1)

Maintain or improve aquatic ecosystems of indigenous flora and fauna

2)

Protect significant habitat of salmonids (trout or salmon)

3)

Maintain amenity values

4)

Safe guard Ngāi Tahu cultural values

5)

Maintain or improve water quality for stock drinking-water supply

6)

Maintain or improve the functioning and health of estuaries and coastal lakes

The Table WQL5 water quality outcomes are primarily measured by indicators of ecological health rather
than prescriptive water quality standards as shown in Table 3. Schedule WQL1 contains water quality
standards as shown in Table 4
Objective WQL1.1(2)(b) provides that in rivers where one or more of the outcomes in Table WQL5 are not
being achieved, the objective is to progressively improve the existing quality of the water and the bed. More
specifically Policy WQL1(1)(b) requires that before allowing a point source discharge of water into surface
water or onto land where it may enter surface water:
(i)

the mixing of the waters as a result of the discharge avoids significant adverse effects on
Ngāi Tahu cultural values; and

(ii)

the discharge of water will not facilitate the movement of fish or unwanted organisms into
catchments where they are not already present.
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5.2.7

Waimakariri River Regional Plan

The Pūharakekenui/Styx River is a tributary of the Waimakariri River. The Waimakariri River Regional Plan
(WRRP) (CRC 2004) became operative in 2004, and it sets out the issues, objectives and policies for the
management of surface waterways and hydraulically connected groundwater in the Waimakariri River
catchment.
Objectives in the WRRP recognise the values of the waterways in the catchment, and the benefits that
people obtain from the waterways, including cultural, social, recreational, economic and health benefits. The
objectives and associated policies seek to protect the values of the waterways in relation to both water
quantity and quality.
Notwithstanding the Minister’s amendments to the WRRP and the NRRP under Section 27 of the CERA Act,
to make the Styx River catchment subject to the water quality rules in the NRRP rather than the WRRP, the
water quantity rules of the WRRP still apply to that area of the Styx SMP area that falls within the ‘Catchment
6
below Woodstock’ on Figure 4 of the WRRP . This is addressed in the Statutory Assessment in the AEE
(Golder 2012a).

5.2.8

Styx Vision 2000-2040

In 2001, Christchurch City Council adopted the Styx Vision 2000 - 2040 (Christchurch City Council 2000)
which was developed in consultation with the community. Five interrelated visions were developed for the
Pūharakekenui/Styx River and associated tributaries and wetlands:



Vision 1 - To achieve a viable spring-fed river ecosystem to complement the other representative
protected ecosystems of Christchurch;



Vision 2 - To create a source to sea experience through the development of an urban national reserve;



Vision 3 - To develop a living laboratory that focuses on both learning and research;



Vision 4 - To establish the Styx as a place to be through maintaining and enhancing the special
character and identity of the area; and



Vision 5 - To foster partnerships through raising the quality of relationships as we move forward
together.

Under the five interrelated visions for the Pūharakekenui/Styx River catchment key actions were identified.
Some of these key actions, particularly those under Vision 1 (to achieve a “viable spring-fed river
ecosystem”) have been used as guidance in developing receiving environment objectives for the Styx SMP
such as:



Protect, maintain and restore natural drainage patterns;



Identify and protect springs;



Protect and enhance water quality;



Protect remnant indigenous vegetation; and



Protect natural landforms.

5.2.9

The Belfast Area Plan

The Belfast Area Plan includes a Vision and goals to achieve the Vision. This includes development goals,
and the following two goals which are relevant to stormwater management in the Styx SMP Area:

6

Canterbury Regional Council Waimakariri River Regional Plan, October 2004, ISBN 1-86937-502-5, page 17.
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Goal 01 - Water Environment

 Retain, protect and enhance the waterway environments that contribute to the natural character of
the Styx/Pūharakekenui and Otukaikino River systems.



Goal 02 - Ecology

 Maintain and enhance the quality and quantity of Belfast’s natural values and local ecosystems
through the protection, enhancement and restoration of local geology and soils, water and wetlands
and flora and fauna.

5.2.10

Surface Water Strategy

The Christchurch City Council Surface Water Strategy (Christchurch City Council 2009) sets out the
Christchurch City Council’s surface water management goals from 2009 to 2039. Its purpose is to direct the
Christchurch City Council’s decision-making relating to surface water. It sets out a vision, goals and
objectives. The nine goals of the Surface Water Strategy are:
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.

Stormwater management is acknowledged as the cornerstone to achieving the goals and objectives of the
Surface Water Strategy. The Surface Water Strategy outlines Christchurch City Council’s approach to SMPs
and states that Christchurch City Council is committed to developing SMPs for all catchments. It notes that
once an SMP is completed and the associated resource consents granted, Christchurch City Council will
have a responsibility to meet the objectives of the SMP and conditions of consent. The Styx SMP Area is
one of the catchments outlined in the Surface Water Management Strategy and the preparation of this Styx
SMP is consistent with the provisions of the Surface Water Management Strategy.

5.3

Groundwater Quality

The majority of stormwater discharges within the Styx SMP Area are to surface water. However discharge to
ground via two small existing infiltration basins does occur in the Upper-Kaputone sub-catchment. These
basins only service a small residential catchment and discharges were approved at the time they were
installed. The basins meet current best practice design criteria.
PDP carried out an assessment of groundwater for the Belfast Area Plan and Styx SMP Catchment area
(PDP 2008) and their report contains a detailed description of groundwater in the area, and the issues to be
addressed in relation to urban growth and stormwater management. Their assessment showed that there is
a relatively small area in the west which would be suitable for stormwater soakage systems discharging to
ground. In the remaining parts of the Styx SMP Area ground permeability and seasonally high shallow
groundwater levels mean that stormwater soakage systems are not appropriate. They also noted that 25%
of the land lies in a zone within which CRC is discouraging land use intensification to avoid aquifer
contamination (through the provisions in the NRRP for the Christchurch Groundwater Protection Zone,
discussed in 5.2.6 of this report).
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5.4

Surface Waterway Classification

Surface waterways in the Styx SMP Area are broadly classified as Spring-fed – Plains under the NRRP.
Recent ecological surveys, in particular, indicate that some sections of waterways in the Styx SMP Area
have high ecological values while many waterways are highly modified as a result of urbanisation and
agricultural land use. Initially, waterways in the Styx SMP Area were further classified for management
purposes however these have now been aligned with the proposed Land and Water Regional Plan (LWRP)
waterway classifications. In the Styx SMP Area, this means that the majority of waterways are classed as
‘Regional Plans’ (refer Figure 22) which means that the waterways in the Styx River catchment fall under the
Waimakariri River Regional Plan (WRRP). The NRRP and WRRP were amended to allow the waterways in
the Styx River catchment to be addressed by the NRRP rather than the WRRP. It is assumed that in due
course, the same will apply to the LWRP.
It is acknowledged that the NRRP and LWRP do not include classification of utility waterways and drains.
With respect to mitigation measures, CCC is not proposing to treat the various waterways differently, and
stormwater will be mitigated in catchments regardless of whether these include waterways of lower or higher
values
For the receiving environment targets/measures in the proposed CSNDC consent conditions, CCC has
determined these based on the LWRP waterway classifications, which have higher targets for higher quality
habitats; any waterways not classified by the LWRP have been highlighted in the Environmental Monitoring
Programme and LWRP classifications proposed based on similarity to other classified waterways.

June 2015
Report No. 1378107576-011-R-Rev0

55

Information contained in this drawing is the copyright of Golder Associates (NZ) Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright.

© Golder Associates (NZ) Ltd.

N

Legend
Styx SMP area
Spring-fed plains
Spring-fed plains urban
Regional plans
0

0.5

1

1.5

2

2.5
Kilometres

1. Base map supplied by Christchurch City Council.
2. DRAWN BY: SG REVIEWED BY: XX

DRAFT
S:\Graphics\Projects-numbered\2013\13781x\07xxx\1378107_576_CCC_AvonSMP\Jun15_Styx

TITLE

|

WATERWAY AND RECEIVING ENVIRONMENT CLASSIFICATIONS

JUNE 2015
PROJECT

| 1378107576

22

STORMWATER MANAGEMENT PLAN FOR THE STYX
RIVER/PŪHARAKEKENUI AREA

5.5

Surface Water Quality and Ecological Objectives

The objectives have been developed to prevent further degradation of surface water quality and ecological
values in the short-term and to improve water quality and ecological values during the implementation of the
SMP (Golder 2011). The objectives, with respect to ecological values, are based on providing improved
habitat and water quality and removing barriers for the enhancement or return of ecological systems.
However it is recognised that re-colonisation of historically degraded waterways is a complex process and
the objectives cannot guarantee re-colonisation and restoration of historical ecological values.
Christchurch City Council will use reasonable endeavours to achieve the following surface
water quality and ecological objectives:

Class 1 and Class 2 Receiving Waterways








Protect and otherwise enhance ecological values
Recognise and provide for Ngāi Tahu’s association with freshwater resources
No adverse ecological impacts from construction activities
Improve water quality towards the national guidelines for copper, lead and zinc
Reduce nutrient concentrations
Improve sediment quality towards the national guidelines

Class 3 Network Waterways




Protect and otherwise enhance ecological values
Ensure Class 1 and 2 waterways downstream are not compromised

Class 4 Network Waterways


5.6

Ensure Class 1 and 2 waterways downstream are not compromised

Surface Water Quantity Objectives

Receiving environment objectives relating to water quantity controls have taken into consideration the results
of the hydrological analysis undertaken by GHD (2007, 2009 and 2012). GHD identified significant floodplain
areas in the Styx SMP Area for 5 year and 50 year ARI rainfall events.
The Water Environment goal adopted in the BAP was “To retain, protect and enhance the water and riparian
environments which together contribute to the natural character of the Styx / Puharakekenui and Otukaikino
River systems.”
This goal was supported by 11 objectives:
1)

Develop a Blueprint for a naturalised and integrated surface water network of sedimentation and
detention basins, wet ponds, swales and wetlands to treat and manage stormwater runoff from existing
and new urban developments.
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2)

Ensure that subdivision and development is consistent with the Blueprint.

3)

Ensure that subdivision and development does not result in the degradation of the receiving water
environment, including the protection of groundwater resources.

4)

Establish stormwater management facilities before building development within the local catchment.

5)

Use detention basins to reduce flood risk and manage downstream flows during flooding.

6)

Avoid the diversion of groundwater away from existing springs and maintain base flows in waterways.

7)

Create a buffer zone around existing springs and incorporate the spring and buffer zone into the
naturalised stormwater network.

8)

Maximise pervious surfaces in new urban developments, including the road network, to reduce the
amount and rate of stormwater runoff.

9)

Establish buffers around stormwater management facilities, and riparian margins along waterways to
stabilise banks and provide space for planting, habitats, and public and maintenance access.

10) Establish a connected multi-value surface water system providing public open space, recreation
facilities, walkways and cycleways.
11) Promote multi-value / low impact urban design surface water management practices, in particular
encourage on-site retention and re-use.
The post-earthquake decisions to abandon the developments at Brooklands means that small increases in
flood levels in the larger lower Styx floodplain will have very minor adverse effects. The SMP proposes
therefore to provide a high level of water quality treatment but only partial upper catchment detention so that
the development is possible of a greater area of suitable land in the upper catchment. Fortunately, the Styx
river mainstream is fairly deeply incised in the upper catchment and thus has sufficient conveyance capacity
to manage the increased flows to the lower floodplain.
Specific water quantity objectives for the Blueprint have been developed for each of the four
waterway classes within the BAP framework:

Class 1 Receiving Waterways





Partially mitigate water quantity effects of development. Generally confine flood levels within river
banks.
Protect springs that provide baseflow
Protect existing baseflow conditions

Class 2 Receiving Waterways






Partially mitigate water quantity effects of development. Generally confine flood levels within river
banks.
Protect springs that provide baseflow
Protect existing baseflow conditions

Class 3 and Class 4 Network Waterways



Maintain level of service
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5.7

Waterway Enhancement

Goal 7 of the Christchurch Surface Water Strategy (Christchurch City Council 2009) is to “protect and
enhance the landscape values of surface water.” The goal will be achieved by meeting the following three
objectives:
Objective 7.1 – Protect the outstanding natural landscapes and features of surface water.
Objective 7.2 – Enhance the natural character and visual amenity of waterways.
Objective 7.3 – Ensure surface water management enhances the ‘Garden City’ image of Christchurch.
Funding for waterway enhancement is co-ordinated through the Long Term Plan (Christchurch City Council
2009). Christchurch City Council is currently working on a programme for natural waterways restoration and
enhancements that will then be prioritised for funding. It is anticipated that any waterways within the Styx
SMP Area targeted for restoration or enhancement would be documented by this process. Examples of
waterways that have been the target of enhancement projects are listed in Table 7.
Table 7: Examples of previous waterway enhancement activities in the Styx SMP Area.
Site

Enhancement activities

Pūharakekenui/Styx River

Cavendish Stream
Styx Drain (Papanui)/Styx Mill
Ponds
Gibsons Waterway
Rhodes Main Waterway
Kruses Drain
Smacks Creek

Radcliffe Road Drain

Sheppards Stream

6.0

Ongoing riparian planting and willow removal in some sections of the
river, consistent with the Styx Vision 2000 - 2040. Example, Styx Mill
Conservation Reserve.
Lower reaches of this stream have been realigned and the channel
naturalised from a lined drain. Riparian planting along the realigned
channel.
Riparian planting established around Styx Mill Ponds within Styx Mill
Conservation Reserve. Naturalised channel with riparian planting
between the ponds.
Naturalisation of this timber lined drain downstream of Lower Styx
Road and planting of native vegetation within Janet Stewart Reserve.
Some sections of Rhodes Main Drain have been enhanced, including
removal of timber lining and meandering of the channel alignment.
Kruses Drain has been enhanced in some sections, including the
removal of existing channel linings, replacement with rock lining and
riparian planting.
Riparian planting and willow removal, development of esplanade
reserves.
Naturalised channel created from timber lined drain adjacent to
Radcliffe Road. Riparian vegetation planted. Drain more recently
diverted through new naturalised channel within Styx River Reserve,
with ongoing planting planned.
Realignment of waterway through Sheppards Stream Reserve.
Ongoing planting of native vegetation in reserve area.

CONTAMINANT LOADS ASSESSMENT

A key aspect of integrated catchment management is the management of stormwater contaminants over
time. Modelling the generation of contaminants in the Styx SMP Area 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.
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Golder (2011) reports the results of the contaminant load modelling assessment for the Styx SMP Area.
Contaminant loads and water quality predictions were calculated for the following nodes within the Styx SMP
Area:



Styx River at Gardiners Road;



Smacks Creek;



Styx River at Main North Road;



Horners Drain;



Kaputone Creek at Belfast Road;



Styx River at Marshland Road;



Styx River at tide-gates; and



Wilsons Drain.

The model assessed two development scenarios:



Existing development as at 2003; and



Future development (2057) based on the RPS Proposed Change 1.

The model assessed three mitigation options:



Option 1 – Dry sedimentation ponds;



Option 2 – Dry sedimentation ponds with wetlands (as described in the Blueprint); 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 Pūharakekenui/Styx
River. However, in the upper reaches of the Pūharakekenui/Styx 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 Blueprint (Option 2) is the
appropriate option for implementation because it will provide an appropriate level of contaminant removal
that will enable Christchurch City 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 Blueprint) wet ponds are proposed in the Blueprint because of site
constraints.

7.0
7.1

MONITORING
Introduction

A Monitoring Programme (Golder 2012b) for the Styx SMP has been developed as a result of discussions
between Christchurch City Council and CRC. The rationale behind a standalone Monitoring Programme was
to allow Christchurch City Council some degree of flexibility (e.g., in the location of some monitoring sites)
while satisfying CRC that the Monitoring Programme is robust enough to determine compliance with
stormwater discharge consent conditions.
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The Monitoring Programme can also be reviewed and updated, subject to relevant approvals, without
necessitating a review of the SMP or resource consent. The initial Monitoring Programme will be submitted
with the resource consent application.

7.2

Purpose of Monitoring Programme

The purpose of the Monitoring Programme is to determine whether the receiving environment objectives are
being met, and if they are not, provide a means for further investigation and/or remedial works to ensure that
all reasonable and practicable steps are being taken to work towards achievement of the receiving
environment objectives.

7.3

Monitoring

The Monitoring Programme includes monitoring of the following parameters:



Surface water quality;



Stream sediment quality;



Aquatic ecology; and



Soil quality.

Specific parameters, frequency of monitoring and trigger levels are described in detail in the Monitoring
Programme (Golder 2012b).

7.4

Reporting

The results of annual monitoring will be summarised and assessed against receiving environment objectives
of the Styx SMP. The report will contain at least the following information:



Description of the type and locations of monitoring carried out;



Description of methodologies and approaches for each type of monitoring;



Summary of monitoring results;



Comparison of monitoring results to previous monitoring results and discussion of any observed trends;



Assessment of monitoring results against receiving environment objectives;



Identify receiving environment objectives not being met and either:

 Summarise further investigation carried out to identify the reason for not meeting the receiving
environments objectives and make recommendations to address the issues (including an SMP
review); or

 Identify investigation in progress.



Provide conclusions on the monitoring and recommendations to adjust the monitoring or review the
SMP.
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7.5

Further Investigations

In the event that monitoring identifies that receiving environment objectives are not being met, additional
monitoring (i.e., surface water quality, ecological, flow monitoring, sediment and soil quality) would be
conducted to determine the source and recommend corrected actions or changes to mitigation or
management approaches. In the event that changes to mitigation or management approaches are
recommended an SMP review will be carried out.
The proposed approach would be for Christchurch City Council to notify CRC of such a review, and for ongoing consultation to occur throughout the process. The area wide discharge consent is also expected to
provide conditions of consent that trigger a review in certain situations. Christchurch City Council would seek
approval from CRC for the outcomes of the review, either in principle or by way of consent variation.

8.0

IMPLEMENTATION

This section outlines the programme of works for implementation of the SMP, including setting priorities to
implement the SMP and maintenance of the network. As noted in the NRRP (Section 4.7.3.2) any
programme beyond three years will be indicative.
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 Christchurch City Council in due course. Christchurch City 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. The present LTP budget does provide for retro-fitting stormwater
treatment to the Styx centre commercial developments at the southern end of Belfast.

9.0

REQUIREMENTS FOR SITES NOT CONNECTED TO OFF-SITE
STORMWATER FACILITIES DOWNSTREAM

The following section has been prepared in June 2015 to update the requirements for sites not connected to
off-site stormwater facilities downstream. It should be read in conjunction with Section 4 of Part B of the
Styx SMP (Christchurch City Council 2012a).

Existing Business Zones



Stormwater treatment must be provided to cover the total site impervious area (except coated roofs)
2
when a Business site is being re-developed with greater than 150 m increase in hardstand area
(including car parks) and/or a removal of sealed surfacing down to basecourse and replacement of at
least 150 m2 for 50 % or more of the existing hardstand area.



Stormwater runoff from coated roofs may discharge without treatment directly to ground where ground
conditions are suitable, or directly to the stormwater pipeline in the street. Attenuation to the level
specified for each catchment must be provided.
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All treated or clean stormwater runoff from Business sites should be conveyed to the stormwater
pipeline in the street, if one exists. This will keep ‘clean’ or treated runoff separate from untreated runoff
and avoid treatment for a second time in any street treatment device.



Site runoff from uncoated roofs, copper roofs, copper guttering, car parks and hardstand areas should
be conveyed to a first flush treatment device on-site. Discharge above the first flush should bypass the
treatment device and be conveyed to the street pipeline.



Treatment devices in the road reserve need capacity to treat street runoff which may include runoff from
some Business sites.



Where no stormwater pipeline exists in the street, site runoff will need to be conveyed to the side
channel in the street. Council will exercise discretion as to whether the circumstances require that the
first flush should be pumped from the treatment device to the side channel if gravity fall on-site is
insufficient and disposal by infiltration is not feasible. For minor developments such as small car
parking areas after all options have been investigated, dispensation may need to be given to allow
discharge without treatment directly to the street.



Discharge from car parks in Business Zones should be attenuated with buffer storage provided so that
runoff from short duration high intensity storms does not overwhelm side channels and stormwater
piping in the street.



An on-site treatment device can be selected from the Toolbox Treatment Hierarchy (Table 3 in the Avon
SMP) or from the Council's approved list of proprietary devices. If a device not on this list is preferred,
evidence will need to be provided to the Council prior to approval to demonstrate that it can meet
stormwater quality standards in the long-term.

Existing Living Zones



The General Conditions (Table 2) shall apply.



In neighbourhoods where the cumulative effect of individual small site intensification may be significant
and on-site mitigation is not provided, consideration should be given to retrofitting rain gardens in the
street to perform both stormwater treatment and runoff attenuation functions.

Zone Changes to Existing Urban Zones



For large sites where the zoning is changed to Living to allow dense residential re-development, first
flush treatment and full detention consistent with the catchment SMP is required for the total site.

Roading Projects



When the impervious area (including paths) increases, first flush treatment and attenuation for
stormwater runoff from an area equal to or greater than the increase in impervious area shall be
provided prior to discharge to the stormwater network.



When the area of new roading is greater than 150 m and excavation penetrates to or into the
basecourse, first flush treatment for all stormwater runoff from the entire contributing upstream
catchment shall be provided prior to discharge to the stormwater network.

2

Proprietary Treatment Devices



To ensure good levels of contaminant removal over a wide range of contaminants are achieved,
Council may require filter cartridges to be filled with a ZPG filter media (i.e., a mixture of zeolite, perlite
and granulated activated carbon).
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APPENDIX A
Report Limitations
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Report Limitations
This Report/Document has been provided by Golder Associates (NZ) Limited (“Golder”) subject to the
following limitations:
i)

This Report/Document has been prepared for the particular purpose outlined in Golder’s proposal and
no responsibility is accepted for the use of this Report/Document, in whole or in part, in other contexts
or for any other purpose.

ii)

The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in the Report/Document. If a service is not
expressly indicated, do not assume it has been provided. If a matter is not addressed, do not assume
that any determination has been made by Golder in regards to it.

iii)

Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between investigatory
locations, and there may be special conditions pertaining to the site which have not been revealed by
the investigation and which have not therefore been taken into account in the Report/Document.
Accordingly, if information in addition to that contained in this report is sought, additional studies and
actions may be required.

iv)

The passage of time affects the information and assessment provided in this Report/Document.
Golder’s opinions are based upon information that existed at the time of the production of the
Report/Document. The Services provided allowed Golder to form no more than an opinion of the actual
conditions of the site at the time the site was visited and cannot be used to assess the effect of any
subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.

v)

Any assessments, designs and advice made in this Report/Document are based on the conditions
indicated from published sources and the investigation described. No warranty is included, either
express or implied, that the actual conditions will conform exactly to the assessments contained in this
Report/Document.

vi)

Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

vii) The Client acknowledges that Golder may have retained subconsultants affiliated with Golder to provide
Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and
work done by all of its subconsultants and subcontractors. The Client agrees that it will only assert
claims against and seek to recover losses, damages or other liabilities from Golder and not Golder’s
affiliated companies. To the maximum extent allowed by law, the Client acknowledges and agrees it
will not have any legal recourse, and waives any expense, loss, claim, demand, or cause of action,
against Golder’s affiliated companies, and their employees, officers and directors.
viii) This Report/Document is provided for sole use by the Client and is confidential to it. No responsibility
whatsoever for the contents of this Report/Document will be accepted to any person other than the
Client. Any use which a third party makes of this Report/Document, or any reliance on or decisions to
be made based on it, is the responsibility of such third parties. Golder accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on this
Report/Document.
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