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1 Introduction
1.1

Scope of Consent

Christchurch City Council (CCC) is applying for resource consent from Canterbury Regional Council
(ECan) for a discharge permit to discharge stormwater, termed the Comprehensive Stormwater
Network Discharge Consent (CSNDC). The scope of the resource consent application is to permit the
discharge of stormwater from the CCC stormwater network, including Te Pātaka o Rākaihautū/Banks
Peninsula (BP) settlements, into land and water within the boundaries of CCC administered area. The
area covered by this resource consent is shown on Figure 1, with the area to be covered by each
stormwater management plan (SMP) shown.
The discharge of stormwater from the CCC network throughout the district is an existing activity that is
currently consented through CRC000315 (the Interim Global Stormwater Consent), CRC120223 (the
South West Christchurch Stormwater Management Plan (SMP) consent) and CRC131249 (the
Pūharakekenui/Styx SMP consent).
The purpose of the CSNDC is to provide for the discharge of stormwater from the entire CCC network
under one comprehensive resource consent. The CSNDC would replace the existing resource
consents listed above.
This approach is seen as the best way to improve consistency in the management of stormwater
across the city, and provide more certainty for the wider community in the way that stormwater, and
any associated issues, will be managed. It will also simplify the administration of the resource consent
for both ECan and CCC by requiring only one set of consent conditions to operate under, for both
ECan and CCC.
This section includes a description of the structure of the resource consent and an explanation around
how the stormwater management plans will implement the conditions of the CSNDC. Objectives for
the management of the receiving environment are included along with the overall vision for the
CSNDC.

1.2

Structure of the Comprehensive Consent

The CSNDC will include a set of conditions to be complied with under the consent. The consent
conditions, which include requirements for management plans and an environmental monitoring
programme, will provide the framework for overall management of the stormwater network and will set
the parameters (such as water quality trigger levels etc.) under which the resource consent will be
implemented.
For clarity, Figure 2 shows the structure of the CSNDC in diagrammatical form.
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The CSNDC will also include catchment specific management plans for seven catchments and groups
of catchments throughout the district, as follows:


Outer Christchurch.



Pūharakekenui/Styx.



Ōtākaro/Avon.



Ihutai/Estuary and Coastal.



Huritini/Halswell.



Ōpāwaho/Heathcote.



Te Pātaka o Rākaihautū/Banks Peninsula.

The numbering of the catchments listed above corresponds to the numbering shown on Figure 2. The
colour coding of the catchments in Figure 2 corresponds to the progress that has been made on the
stormwater management plan for each, as follows:


Bright green catchments have completed management plans.



Medium blue catchments have partially completed management plans.



Light blue catchments are at the early stages of developing management plans.

Stormwater management plans will describe how the catchments are managed to achieve the
requirements of the conditions of the CSNDC and be updated at the intervals specified by the consent
conditions to bring about catchment management improvements. Once a management plan is
completed (or once a change is made to an existing management plan) the documentation will be
made available to the Stormwater Issues and Management (SWiM) Committee.

2

Figure 1: Area covered by the Comprehensive Stormwater Network Discharge Consent.
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Figure 2: Structure of the Comprehensive Stormwater Network Discharge Consent.
The SWiM Committee was set up under the Protocol for Surface Water Management. It is made up of
senior management level representatives from ECan and CCC and its purpose is to address policy
issues and resolve any major issues relating to the discharge of stormwater to surface water. The
SWiM Committee would review the management plan documentation, before inclusion as part of the
CSNDC.

1.3

Vision for the Comprehensive Consent

The springs, streams, rivers and lakes of Christchurch/Ōtautahi and Te Pātaka o Rākaihautū/Banks
Peninsula, as well as the harbours and coastal areas that surround the district, are important to the
wellbeing of our communities, and are some of the districts iconic and defining features. The size and
range of these surface and coastal water resources is exceptional, and includes:


Te Waihora/Lake Ellesmere and Te Roto o Wairewa/Lake Forsyth.



The Ōtākaro/Avon, Ōpāwaho/Heathcote, Puharakekenui/Styx, and part of the Huritini/Halswell
and Waimakariri rivers.
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Many tributaries and streams.



Springs.



Wetlands associated with the above including Ōruapaeroa/Travis Wetland and
Waikākāriki/Horseshoe Lake.



Te Ihutai, Akaroa and Whakaraupō/Whakaraupō/Lyttelton Harbours and Te Ara Whānui o
Makawhiua – Koukourārata/Port Levy.

These surface and coastal water resources are an important part of the culture and natural values of
the district, shaping the landscape and our heritage. They are of fundamental importance to Ngāi
Tahu, particularly associated with mahinga kai, highly valued by residents for recreation, and crucial to
the health of the environment in which we live. Surface water affects the state of the coastal
environment, including highly significant resources such as the Ihutai/Avon-Heathcote Estuary. On Te
Pātaka o Rākaihautū/Banks Peninsula some communities (e.g., Akaroa, Duvauchelle, Pigeon Bay,
Takamatua, Little River) derive their drinking water from surface water.
The CCC’s vision for surface water is that the surface water resources of Christchurch support the
social, cultural, economic and environmental wellbeing of residents, and are managed wisely for future
generations.
The CCC’s goals are outlined in the Christchurch Surface Water Strategy, 2009-2039 (CCC 2009),
and in summary are to:
1. Improve the water quality of our surface water resources.
2. Reduce the adverse effects of flooding.
3. Improve the ecosystem health of surface water resources.
4. Restore Tangata Whenua values associated with surface water resources.
5. Support a range of recreation activities on and around waterways.
6. Protect heritage values associated with surface water.
7. Protect and enhance the landscape values of surface water.
8. Support community involvement in surface water management.
9. Manage stormwater in an efficient manner that supports Goals 1 to 8.
To work towards achieving these goals, the Surface Water Strategy 2009 – 2039 (CCC, 2009)
includes an implementation programme which focuses on areas where CCC can make the most
difference and address the most pressing issues. It reflects a realistic expectation of what CCC can
put into action.
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The programme states that CCC will:
a) Minimise sources of pollutants.
b) Manage stormwater in line with policies stated in the Strategy.
c) Develop Integrated Catchment Management Plans (ICMPs) (now SMPs).
d) Review development standards.
e) Implement a community education programme.
f)

Undertake further investigations.

There are several key challenges. Both ECan and CCC are working toward reducing pollution events
and improving water quality. Although water quality has improved in some areas, in others it remains
poor. Urban development and industrial activities profoundly alter surface water resources through
increasing impervious surfaces (e.g., roofs and roads), leading to more stormwater run-off which
carries contaminants into waterways. Over time, climate change is expected to cause changes in the
amount of water and the nature of ecology in rivers and lakes. Sea level rise will cause salt-water
intrusion further upstream and increase the risk of flooding in parts of Christchurch, unless managed
appropriately. It is important that stormwater management approaches align with CCC’s wider
responsibilities for surface water management, as outlined above.

1.4

CSNDC Consent Objectives

1.4.1

Waterways

Receiving environment objectives for waterways can be summarised as:
1. Enhance ecological values.
2. Decrease sediment input to prevent adverse effects on water clarity and aquatic biota.
3. Reduce copper, lead and zinc levels in surface water to prevent adverse effects on aquatic
biota.
4. Reduce nutrient levels to limit excessive growth of macrophytes and filamentous algae.
5. Improve sediment quality to prevent adverse effects on aquatic biota.
6. Enhance tangata whenua values and provide for the values and interests of Ngai Tahu
associated with freshwater resources.
The objectives for waterways and the measures/targets that will be used for monitoring are set out
more fully in Table 3 attached to the proposed consent conditions.
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1.4.2

Groundwater

Objectives for groundwater are summarised as:
1. Meet Canterbury Natural Resources Regional Plan (NRRP) and proposed Land and Water
Regional Plan (pLWRP) groundwater quality criteria at public drinking wells and springs.
2. Maintain a high quality groundwater resource.
3. Design soil absorption basins and soakage systems to avoid contamination of deep confined
aquifers and land drainage problems caused by high groundwater levels.
4. Protect or enhance the water quality and quantity of springs that contribute to waterway
baseflows.
The objectives for groundwater and the measures/targets that will be used for monitoring are set out in
Table 5 attached to the proposed consent conditions.

1.4.3

Coastal

Receiving environment objectives for coastal waters can be summarised as:
1. Reduce sediment input to prevent adverse effects on water clarity and aquatic biota.
2. Decrease copper, lead and zinc levels in water to prevent adverse effects on aquatic biota.
3. Reduce phosphorus input to limit excessive growth of macrophytes and filamentous algae.
4. Enhance tangata whenua values and provide for the values and interests of Ngai Tahu
associated with coastal waters and resources.
The objectives for coastal waters and the measures that will be used for monitoring are set out more
fully in Table 4 attached to the proposed consent conditions.

1.5

Overview of Implementation

The CCC proposes to continue to discharge stormwater to surface water and into the land as
described in Section 2. Description of the Activity - Overview while progressively implementing the
mitigation measures described in Section 9 Mitigation Methods, and in stormwater management plans,
as they are approved.
The present day environmental effects of the activity are described in Section 8. These effects will be
mitigated as CCC acts in accordance with the Mitigation Methods of Section 9. By proceeding in this
manner, CCC will:
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Achieve the goals of this CSNDC for surface water, groundwater and coastal water in
Sections 1.3 and 1.4.



Mitigate the effects of the activity on the environment to a degree that is best estimated by the
Contaminant Load Models for the individual catchments.



Achieve its Surface Water Strategy goals.

Section 13 provides an overview of the implementation of SMPs and of the philolosophy of stormwater
management in each of the catchments in order to maintain or improve water quality overtime.

2 Description of the Activity (RMA)
2.1

Overview

Resource consent is being sought to discharge water and contaminants to land and water from the
stormwater network managed by CCC throughout Christchurch City and Te Pātaka o Rākaihautū
/Banks Peninsula settlements. This includes the following discharges:


Stormwater from roads, roofs and residential hard-stand areas.



Stormwater from construction areas (a phase of development of up to 5 ha where construction
is occurring), excluding construction areas located on sites which are on the ECan’s Listed
Land Use Register, or that the ECan identifies in writing as being contaminated or having a
high risk of being contaminated.



Existing and future industrial sites, unless specifically excluded from the resource consent by
CCC. Details of these sites to be excluded from the consent are provided in Schedule 1 which
is attached to the draft consent conditions. As industrial site audits occur, if any further sites
are to be excluded then they will be added to Schedule 1 attached to the resource consent.

Discharges from surface water management schemes located on sites which are on the Canterbury
Regional Council’s Listed Land Use Register, or that ECan identifies in writing to the consent holder as
being contaminated or having a high risk of being contaminated are excluded from the consent.
The discharge of stormwater will be managed in accordance with the consent conditions proposed in
Section 16.
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2.2

Resource Consent Requirements

2.2.1

Resource Management Act 1991

Under section 15(1) a resource consent is required for the discharge of stormwater to land or water,
unless the discharge is authorised by a national environmental standard, other regulations, or rules in
any relevant proposed or operative regional plans. There are no applicable national environmental
standards or other regulations that authorise the proposed discharges, and therefore the need or
otherwise to seek a resource consent is subject to the requirement of regional plan rules (i.e., are the
discharges permitted activities or is a resource consent required).
The regional plans relevant to this application are:


The NRRP (Chapter 4: Water Quality) which became fully operative in June 2011.



The proposed LWRP for which a ‘decisions version’ issued by ECan was notified on
18 January 2014 and for which the rules relating this activity are now operative.



The Waimakariri River Regional Plan (WRRP) incorporating Change 1 which was made
operative on 11 June 2011.



The Regional Coastal Plan for the Canterbury Area (RCP) which was made operative in 2005,
and was subsequently amended in 2012.

The rules in the LWRP that are relevant to the proposed activity are now beyond appeal. Pursuant to
Section 86(F) of the RMA the LWRP rules are therefore treated as operative, with the corresponding
rules in the NRRP treated as inoperative. The objectives and policies of the NRRP (as the operative
plan) are still applicable and have been considered as part of this application along with the objectives
and policies of the LWRP.
The rules applicable to CCC’s stormwater discharges to land and water are assessed below.

2.2.2

Waimakariri River Regional Plan

Pursuant to Section 27 of the Canterbury Earthquake Recovery Act, 2011 (CER Act), the Earthquake
Recovery Minister used his powers to amend the regional plan that applies to the Pūharakekenui/Styx
River catchment. This made the Pūharakekenui/Styx River catchment subject to the water quality
rules in the NRRP. Water quality in the Pūharakekenui/Styx River catchment had previously been
managed under the Waimakariri River Regional Plan 2004. Having a single regional plan apply to the
whole north east Christchurch area was intended to simplify the planning and consenting process, to
facilitate the delivery of much needed housing and associated infrastructure for the Christchurch
recovery.
Notwithstanding the Minister’s amendments to the WRRP and NRRP, the water quantity provisions of
the WRRP are still applicable with respect to the Pūharakekenui/Styx River catchment.
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Therefore the WRRP is relevant to the Pūharakekenui/Styx River catchment, where Chapter 5 deals
with water quantity. Rule 5.2(b) is the relevant rule for the discharge of water into the Waimakariri
River or its tributaries or any wetland and provides for this as a discretionary activity:
“Within the area of the Waimakariri River Catchment “below Woodstock” defined in Figure 4 and
Map 1:
(b) the diversion of water from, or the discharge of water into the Waimakariri River or its
tributaries or any wetland;”
The relevant Environmental Results Anticipated by the implementation of the water quantity policies
and methods in the WRRP are listed at Section 5.4 as:
“(2)

Protection of the braided character of the Waimakariri River, where it exists “below
Woodstock”, and of groundwater recharge from the river.

(3)

Sufficient depth of water and sufficient flow to maintain the fisheries, wildlife, wetlands
and recreation associated with rivers in the catchment.

(4)

The reasonable needs of people for water including domestic, stock, irrigation and
industrial supply, and effluent disposal satisfied.

(5)

Lake level and river flow requirements for mahinga kai, wahi tapu and wahi taonga
satisfied.
Efficiency in the use of water.”

(6)

The detention and treatment of stormwater prior to discharge in the CSNDC will ensure that neither
the braided character of the Waimakariri River will be affected, nor the depth of water in the river for
fisheries, wildlife, recreation, or the reasonable needs of people for water supplies from the river. By
not affecting the river levels, mahinga kai, wāhi tapu and wāhi taonga requirements will not be
affected, and there will be no adverse effect of the efficiency of continued use of the water in the
Waimakariri River. The application is considered as a discretionary activity under the WRRP.

2.2.3

Proposed Canterbury Land and Water Regional Plan 2014

The pLWRP contains a number of rules with regard to the discharge of stormwater including Rules
5.95, 5.96 and 5.97 which control the discharge of stormwater into a river, lake, wetland, or artificial
watercourse or onto or into land where a contaminant may enter a river, lake, wetland, or artificial
watercourse.
The relevant rules for the discharge of stormwater from a reticulated network are Rules 5.93 and 5.94
of the pLWRP.

Rules 5.93 and 5.94 specifically provide for the discharge of stormwater from a

reticulated stormwater system onto or into land or into surface water. An assessment of the CSNDC
discharges against the conditions of Rules 5.93 is provided in Table 1.
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Activities which comply with all of the conditions of Rule 5.93 are restricted discretionary activities.
Activities which do not comply with the conditions of Rule 5.93 are non-complying activities in
accordance with Rule 5.94.

Table 1: Proposed Land and Water Regional Plan (decisions version) – Compliance with
Rule 5.93 The discharge of stormwater from a reticulated stormwater system onto or into land,
or into a surface water body.
Condition

Compliance with condition

1)

Complies.

2)

For a discharge that existed at 11 August
2012, an application for a discharge permit is
lodged prior to 30 June 2018, or at a later
date as agreed between the reticulated
stormwater system operator and the CRC;
and
A stormwater management plan has been
prepared to address the management of
stormwater in the catchment and is lodged
with the application; and

The application is to be lodged in 2015.

Does not comply.
This
resource
consent
application
is
accompanied by a stormwater management
plan prepared for the following catchments:
- Ōtākaro/Avon River
- Pūharakekenui/Styx River
- upper Ōpāwaho/Heathcote River
- Huritini/Halswell River
SMPs for other catchments will be provided in
accordance with timeframes proposed in the
draft conditions.

3)

The discharge will not cause a limit in
Schedule 8 to be exceeded.

Does not comply.
The receiving water quality does not, in all
instances, currently meet water quality
standards in Schedule 8. Implementation of
treatment facilities will ultimately provide for
continual improvement of the water quality and
increase the level of compliance with Schedule
8, although full compliance cannot be
demonstrated at this time.

The activity is classified as a non-complying activity, in accordance with Rule 5.94, given that not all of
the conditions of Rule 5.93 are able to be complied with.
Rule 5.93 includes a number of assessment matters. Each of these matters has been addressed in
the considerations within this application, and through assessment of the objectives and policies of the
NRRP and the LWRP, along with other relevant statutory and non-statutory documents, as well as
within the assessment of effects on the environment provided within this report.
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For completeness, a brief assessment of the CSNDC application against the matters for discretion is
set out below. The matters for discretion are:
1. “The quality of, compliance with and monitoring of the stormwater management plan prepared
to address the management of stormwater in the catchment and matters set out in guidance
documents prepared by the CRC, and
2. The rate and volume of discharge and the changes to the flow regime of a river or artificial
watercourse, flood frequency, including flooding of land or dwellings, erosion of river back and
channels; and
3. The concentration of contaminants and resulting actual and potential adverse environmental
effects, including cumulative effects on the receiving water quality of surface and groundwater,
aquatic ecosystems, Ngāi Tahu cultural values and other existing uses and users of the water,
including takes and discharges; and
4. Measures to:
(a) Reduce the volume and concentration of contaminants in the discharge; and
(b) Ensure the volume and rate of discharge do not exceed:
(i)

The capability of the soil and subsoil layers at the site to reduce contaminant
concentrations in the discharge; and

(ii)

The infiltration capacity of the soil and subsoil layers at the site; and

(c) Avoid the accumulation of toxic or persistent contaminants in the soil or subsoil layers;
and
(d) Minimise suspended sediment in stormwater from activities involving earthworks; and
5. The potential benefits of the activity to the applicant, the community and the environment; and
6. The need for measures to protect any human or animal drinking water sources.”
In summary, the stormwater management plans for each catchment are either prepared or in the
process of being prepared in order to provide more specific management objectives within each
catchment of the CSNDC. Water quantity matters and flood risk have been specifically taken into
account in Section 5 of this report. Contaminant modelling has been undertaken to demonstrate the
likely contaminant loads in the South West Christchurch, Pūharakekenui/Styx River, and Ōtākaro/Avon
catchments. Stormwater management techniques (such as settling and treatment prior to discharge
and setting limits on earthwork volumes), are proposed to minimise the potential for adverse effects on
the receiving environment to have an overall positive impact on water quality, aquatic ecology and
associated cultural values through comprehensive management across the city. The benefits of the
CSNDC have been discussed as providing a framework for the comprehensive management of
stormwater collection, treatment and discharge in Christchurch to be undertaken with ongoing
monitoring, feedback and consultation with the community. Human drinking water sources are not
expected to be adversely affected by the granting of the CSNDC.
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Sub-regional Section 9 of the LWRP corresponds with the Christchurch – West Melton Zone under the
Canterbury Water Management Strategy (CWMS). Sub-regional section 11 of the LWRP corresponds
with the Selwyn Waihora Zone under the CWMS. The policies and rules contained in the sub-regional
sections are generally concerned with water allocation limits with little focus on managing stormwater
discharges.
Nevertheless sub-regional Section 9 does include Rule 9.5.9 that provides for the discharge of
stormwater into a river, lake, wetland or artificial watercourse in the Ōtākaro/Avon or
Ōpāwaho/Heathcote catchments as a discretionary activity where it is not either: authorised by a
consented stormwater management plan; or into a reticulated stormwater system. In this case the
proposal is for the discharge of stormwater from a reticulated network as a comprehensive consent
application under the relevant provisions of the LWRP, discussed above. In that regard the
application is being assessed as a non-complying activity, and therefore the matters considered and
assessed in this application are also relevant in terms of Rule 9.5.9 of sub-regional section 9 of the
LWRP.

2.2.4

Regional Coastal Plan for the Canterbury Region 2012

Rules 7.1(b) and 7.1(f) of the CRP specifically provides for the discharge of stormwater into water, or
onto or into land in the Coastal Marine Area as a permitted activity. An assessment of the CSNDC
discharges against the conditions of Rules 7.1(b) and 7.1(f) are provided in Table 2. These are the
only rules in the CRP that are specifically relevant to the discharge of stormwater.
Rules 7.2 to 7.6 provide for discharges as discretionary or non-complying activities depending on the
nature of the discharge and the level of compliance with other rules in the CRP. Rule 7.7 sets out
prohibited activities with regard to the discharge of sewage, and is not relevant to this application.
Table 2: Regional Coastal Plan – Compliance with Rule 7.1(b) and 7.1(f) - the discharge of
stormwater into water, or onto or into land in the Coastal Marine Area.
Condition
(b)

(i)

(ii)

Compliance with condition

The discharge of stormwater into water, or onto or into land in the Coastal Marine Area is a
Permitted Activity, provided that the discharge, disregarding the effect of any natural
perturbations that may affect the receiving water:
shall not result in any scouring or erosion of Complies.
the foreshore or seabed that is not erased by
wind, tidal or wave action within 24 hours; There are no known instances of scouring or
and
erosion that is not erased by wind, tidal or
wave action within 24 hours.
shall not give rise to any of the following Does not comply
effects in the Coastal Marine Area, in any
direction from the point of the discharge, At this stage there are insufficient monitoring
and further than the greater of 100 metres, data to ascertain compliance or nonor 100 times the average internal diameter compliance.
of the outfall pipe being used, or 100 times
the internal diameter of the outfall pipe
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Condition

1.
2.

3.

(iii)

Compliance with condition

being used, or 100 times the width of the
open culvert or drain being used:
The production of suspended materials; or
Within the areas classified as Coastal AE
water of Coastal CR water: a change in
colour of the receiving water by greater
than ten points, as measured using the
Munsell Scale, or a reduction in the visual
clarity of the receiving water by greater
than 50 %;
Within any other area: a change in the
colour of the receiving water by greater
than five points, as measured using the
Munsell Scale, or a reduction in visual
clarity of the receiving water by greater
than 20 %; and
shall not give rise to any of the following
effects in the Coastal Marine Area, in any
direction from the point of the discharge,
and further than the greater of 20 metres,
or 20 times the average internal diameter
of the outfall pipe being used, or 20 times
the average width of the open culvert of
drain being used:
1. The production of conspicuous oil or
grease films, scums or foams, or
floatable materials; or
2. Any emission of objectionable odour; or
3. Any reduction in the concentration of
dissolved oxygen in the receiving water
to less than 80 % of saturation; or
4. Any change by more than 3° Celsius in
the natural temperature of the receiving
water or any change that causes it to
exceed 25° Celsius; or
5. Other than in the Operational Area of a
Port,
any
increases
in
the
concentrations
of
the
dissolved
fractions of the following metals in the
receiving water, measured after filtering
a sample through an acid-washed 0.45
micron filter, to more than the following
concentrations:
Arsenic
50 mg per cubic metre
Cadmium 2 mg per cubic metre
Chromium 50 mg per cubic metre
Copper
5 mg per cubic metre
Lead
5 mg per cubic metre
Nickel
15 mg per cubic metre
Zinc
50 mg per cubic metre
6. Other than in the Operational Area of a
Port, any increase in the BOD5 of the
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Does not comply.
At this stage there are insufficient monitoring
data to ascertain compliance or noncompliance.

Condition

Compliance with condition

receiving water measured after filtration
through a GF/C filter, to more than 2 g
per cubic metre.
7. In the Operational Area of a Port, the
capability of causing significant adverse
effects on aquatic life or the capability
of causing a significant loss of
indigenous biological diversity.
The discharge of stormwater into water or onto or into land in the Coastal Marine Area as
run-off through a pipe, channel, drain, culvert or other collection system from a road where
the road, its batters or retaining walls abut the Coastal Marine Area, is a Permitted Activity,
provided that the discharge shall not result in:
any scouring or erosion of the foreshore or Complies.
seabed that is not erased by wind, tidal or
There are no known instances of scouring or
wave action within 24 hours; or
erosion that is not erased by wind, tidal or
wave action within 24 hours.
any deposition of sediment or other Complies.
suspended material on the foreshore or
seabed that is not erased by wind, tidal or There are no known instances of deposition
wave action within 24 hours.
of sediment or other suspended material on
the foreshore or seabed that is not erased by
wind, tidal or wave action within 24 hours.

(f)

(i)

(ii)

The discharge of stormwater which complies with all of the conditions of Rules 7.1(b) and (f) is a
permitted activity. The discharge of stormwater cannot be determined as complying with the
conditions of Rules 7.1(b) and (f). The activity is therefore classified as a non-complying activity under
Rule 7.5.

3 Description of Receiving Environments
The receiving environments of Ōtautahi/Christchurch and Te Pātaka o Rākaihautū/Banks Peninsula
range from the highly permeable gravel zones in the west to the meandering rivers of the flat lands to
the harbours of the Peninsula. This section will describe the following key elements of the receiving
environments:


Geography and land use.



Soils.



Groundwater.

15



Surface water quality.



Waterway ecology.



Coastal ecology.



Flood risk.

Each SMP project area report will describe its receiving environment in detail. The intention here is to
provide a high level overview of the entire area covered by the comprehensive consent rather than to
describe the characteristics in full.

3.1

Typical Geography and Land Use

The Christchurch City Council stormwater management area can be split into three main geographic
and land use areas, the coastal plains (flat lands) around the city, the settled hill areas to the south of
the city, and Te Pātaka o Rākaihautū/Banks Peninsula (Figure 3).
The flat lands are bounded by the Waimakariri River to the north, the coast to the east, the Port Hills
to the south, and the city boundary (with Selwyn District Council) to the west. The majority of the flat
lands are urban, with some rural zoned land on the periphery.
Prior to European settlement the flat lands were characterised by swamp and grasslands. This flat,
low-lying area was intersected by the three main waterways draining to the east, the Ōtākaro/Avon,
the Pūharakekenui/Styx and the Ōpāwaho/Heathcote. A fourth, the Huritini/Halswell River, drains to
the south in Lake Ellesmere.
Prior to European settlement the flat lands were characterised by a complex network of springs,
swamps, grasslands and lowland podocarp forest patches (Figure 3). This flat, low-lying area was
intersected by the three main waterways draining to the east, the Ōtākaro/Avon, the
Pūharakekenui/Styx and the Ōpāwaho/Heathcote. A fourth, the Huritini/Halswell River, drains to the
south into Te Waihora/Lake Ellesmere. Ngāi Tahu, and before them Ngāti Mamoe and Waitaha,
maintained both permanent and temporary settlements on the flat land area and utilised natural
resources from the waterways, wetlands and forests that existed there. These sites within the flat
lands provided resources and links between the larger Ngāi Tahu settlements at Kaiapoi and Taumutu
to the north and south, as well as Rāpaki, Koukourārata, Ōnuku and Wairewa on Te Pātaka o
Rākaihautū/Banks Peninsula.
European settlement of the area resulted in draining of most of the swamp areas and establishment of
the surface waterways to their present location. It also impacted on both the quality and the hydrology
of the waterways. Waterway quality in many areas is compromised by contaminants from urban runoff, and the legacy of building a city in a low-lying swampy area means that many areas are
susceptible to flooding.
16

Figure 3: Waterways, swamps and vegetation in Christchurch in 1856 (Black map).
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The principal land use zones in the flat lands and hill areas are shown in Figure 4 and Figure 5.
The hill areas around Christchurch are those settled areas on the northern side of the Port Hills
stretching from Te Onepoto/Taylors Mistake in the east to Kennedy’s Bush in the west, and include
suburbs such as Raekura/Redcliffs, Cashmere, Matukutakotako/Sumner and Westmorland. These
areas discharge to four main receiving environments: the Ihutai/Avon-Heathcote Estuary, Pegasus
Bay, the Ōpāwaho/Heathcote River and the Huritini/Halswell River. In many places the hill waterways
flow through flat valleys upstream of these receiving environments.
Most hill waterways are ephemeral, forming a distinctive characteristic of the hill areas. While most
springs are located on the flat land below the hills, there are some springs located on the slopes.
From a stormwater management perspective, the key features of the hill areas around Christchurch
are:


Steep terrain.



Highly erosive soils.



Higher rainfall.



Flood sensitive downstream valleys.

Steep terrain makes control of run-off difficult, and increases its erosive potential. It also reduces the
number of options available to manage stormwater as many methods cannot be implemented on
sloped terrain.
Te Pātaka o Rākaihautū/Banks Peninsula protrudes into the Pacific Ocean from the low-lying
Canterbury Plains / Kā Pākihi Whakatekateka o Waitaha. It was formed through volcanic action, and
was an island isolated from the mainland until the alluvial plains expanded to reach it. It is
characterised by steep hillsides and valleys and a number of harbours and bays. Although parts of it
are quite isolated, it also contains one of New Zealand’s busiest ports, Lyttelton, located within
Whakaraupō/Lyttelton Harbour.
Prior to European settlement, the Peninsula was largely covered by indigenous forests, which were
progressively cleared, mainly for agriculture. Some forest patches remain, particularly in valleys and
within a number of reserves and indigenous vegetation is also re-establishing in many places.
Te Pātaka o Rākaihautū / Banks Peninsula is an area of immense significance to Ngāi Tahu Whānui,
with a long history of tribal migration, settlement and occupation that continues to the present day.
Key Ngāi Tahu settlements on the peninsula include those where the main Papatipu marae are
located today, including at Rāpaki (within Whakaraupō/Lyttelton Harbour), Koukourārata (Port Levy),
Onuku (Akaroa) and Wairewa (Little River/Lake Forsyth). Numerous other settlements and mahinga
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kai areas remain significant across the peninsula, particularly within Whakaraupō/Lyttelton Harbour,
Te Ara Whānui o Makawhiua/Port Levy, Akaroa Harbour and the Te Roto o Wairewa/Lake Forsyth
catchment.
Many settlements are at least in part located on the slopes of hills. These areas share the same
characteristics and stormwater management challenges as the hill areas around
Ōtautahi/Christchurch, such as steep terrain and highly erosive soils. Other settlements are located
(in part or in full) on the flat margins between the hills and the shoreline and face different issues (such
as lowland flooding). Little River is the only sizeable inland settled area.
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Figure 4: Principal geographic and land use areas of Christchurch.
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Figure 5: Principal land use zones in the flat lands and hill areas.
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3.2

Soils

Soils within the flat lands cover the range of drainage categories, from well drained in the west to very
poorly drained in pockets around Marshland, Ōruapaeroa/Travis Wetland, St Albans and Cranford
Basin (Figure 6).
The soil drainage category, in combination with depth to groundwater, dictates whether stormwater
discharge to ground is possible, and what impact there is on ground and surface waters. It also
determines the run-off characteristics, with imperfectly to very poorly drained soils having much higher
run-off than more free draining soils.
The soils of the Port Hills are generally comprised of thin layers of volcanic colluvium, with a coating of
the wind-deposited yellow-brown silt, known as loess. Loess occurs predominantly on the lower
slopes, but also occurs as outwash materials layered with organic inclusions in the gullies and
outwash fans. Loess is highly vulnerable to erosion and tunnelling, and careful stormwater
management is required to control this. Uncontrolled erosion allows sediment to wash into the rivers
during heavy rainfall storm events and causes the hill waterways and downstream rivers to become
muddy-brown in colour.
Soils on Te Pātaka o Rākaihautū/Banks Peninsula have not been classified for drainage to the same
extent as those on the flat lands. However, with the exception of Poranui/Birdlings Flat (Figure 7) and
some of the valleys close to the coast, most areas are defined by steep hillsides with poorly draining
loess topsoils.
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Figure 6: Soil drainage categories in the flat lands and hill areas around Christchurch.
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Figure 7: Te Pātaka o Rākaihautū /Banks Peninsula Soil Drainage Class.
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3.3

Groundwater Resources and Quality

The flat lands groundwater reserves are held in a succession of alternating gravel and marine
deposits. Christchurch city water supply is provided by deep aquifers, but there are also a number of
users of shallow groundwater. The use of groundwater in the flat lands is managed by the Canterbury
Regional Council, while the Christchurch-West Melton Zone Committee also has input via the zone
implementation plans (ZIPs). The majority of the flat lands lie within the Christchurch Groundwater
Protection Zone (Figure 8).
Within the flat lands groundwater depth is highly varied (Figure 9). West of Avonhead the groundwater
is deep. Depth decreases toward the east, with some areas, e.g., Ōruapaeroa/Travis Wetland, having
groundwater at the surface. Figure 9 shows that the flat lands consist of a mix of coastal confined
aquifers (generally in the east and along the base of the hills) and semi- or un-confined aquifers
(toward the west).
Figure 9 also shows the location of known springs within the flat lands. All four main rivers within the
flat lands, as well as many of the tributaries, are spring fed. Springs are an important part of
maintaining the ecological flow in waterways during times of low rainfall. Springs or waipuna and their
associated wetland areas are also of cultural significance to Ngāi Tahu, who advocate for their
protection and enhancement and in particular oppose direct discharge to these areas.
Springs or waipuna and their associated natural wetland areas are also of cultural significance to
Ngāi Tahu, who advocate for their protection and enhancement and in particular oppose direct
discharge to these areas.
Stormwater interaction with groundwater can result in localised groundwater mounding and
degradation of the quality of shallow groundwater. Disposal of stormwater to ground generally occurs
where the depth to groundwater is in excess of 2 m. These areas generally lie over free draining
gravels (although silt lenses can inhibit drainage in some locations).
In Te Pātaka o Rākaihautū/Banks Peninsula shallow aquifer systems are confined to the coastal
margins, particularly in the valley floors as shown in Figure 10. A number of springs exist throughout
the peninsula, and wetland areas exist in some of the coastal margins, though these are largely
estuarine wetlands rather than freshwater wetlands.
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Figure 8: Groundwater protection zones.
26

Figure 9: Groundwater, springs and wetlands within the flat lands and hill areas surrounding Christchurch.
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Figure 10: Groundwater, springs and wetlands within Te Pātaka o Rākaihautū /Banks Peninsula.
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3.4

Description of Stormwater Discharge Network

The Christchurch City Council stormwater network consists of the following assets:
Asset Group

Quantity

Waterways

158 km
12.1 km stopbanks
11.3 km retaining walls

Waterway Structures
9.4 km bank stabilisation
11 structures
112 km earth channels
33.9 km timber lined
Utility Waterways
2 km rock lined
22.9 km concrete lined
860 km pipes
Piped Reticulation
22,724 nodes
Pump Stations

37 stations

Detention &
Treatment

427 structures and features
17 permanent, 2 project rainfall monitoring sites
16 permanent, 6 project water level sites

Hydrometric
17 permanent, 14 project groundwater monitoring sites
1 sea level monitoring site

The table above is the best information available at the time of writing. The information has been
taken from the Flood Protection & Control Works and Stormwater Drainage Activity Management
Plans (2013 -16) which cover both the City and Te Pātaka o Rākaihautū/Banks Peninsula and from
data supplied by the Corporate Data Team. However, there is doubt as to whether the numbers listed
include all assets found on the Te Pātaka o Rākaihautū/Banks Peninsula and are a true
representation of the asset portfolio.
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These asset groups are:
Waterways
These include the main open river and tributary channels, their bed and banks. It also includes the
riparian planting which serves for land drainage purposes.
Waterway structures
Structures associated with the open waterways, such as stopbanks, flood gates, weirs, retaining walls,
bank stabilisation and water level control structures such as sluice gates and stopboards.
Lined/unlined channels (Utility)
Utility waterways which exist for the purposes of stormwater conveyance, land drainage and
groundwater level control. The majority are artificial drains dug by the early settler or the Christchurch
Drainage Board and a few are heavily modified natural waterways. The water ways are either unlined
with earth banks or lined with timber, concrete or rock.
Piped Reticulation
This group includes the pipes and nodes which make up the reticulation network. Their purpose is to
collect and transport water to treatment and disposal.
Pump Stations
The pump stations exist to control water levels, to provide groundwater control or to assist with the
removal of stormwater from low lying areas. The stations include the pump pipe work, mechanical and
electrical equipment, structures, instrumentation and control equipment.
Detention & Treatment
These assets are constructed for the purpose of reducing peak flows to the waterway system as well
as improving water quality and providing landscape diversity. The group includes detention basins,
soakage basins, swales and sedimentation basins and the attributes making up the structure such as
banks/bunds, the basin lining, plantings and associated structures.
Figure 11 shows the existing and proposed detention and treatment assets throughout the flat lands of
Christchurch.
Hydrometric
This group of assets includes the monitoring sites and associated structures and the instruments used
to directly gather key data, including rain gauges, groundwater boreholes, telemetry equipment, stilling
wells and data loggers.
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3.5
3.5.1

Description of Surface Waterways
Pūharakekenui/Styx SMP Waterways

The Pūharakekenui/Styx River (Figure 12) is one of the four main spring-fed rivers in Christchurch,
and is located on the northern urban edge of Christchurch City. The river is approximately 23 km long
with a predominately low lying and relatively small catchment of approximately 59 km². 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. The catchment contains a number of constructed
drains, natural springs and ponding areas. Waterways within the urban area are typically piped, or are
boxed drains such as Kruses Drain. Those waterways that are primarily rural are generally more
natural, though modified by human activity.
The Pūharakekenui/Styx SMP Area includes the Pūharakekenui/Styx River, Wilsons Drain and
Cranford Basin catchments, with the Pūharakekenui/Styx River being the largest at approximately
5,917 ha. The principal waterways in the Pūharakekenui/Styx River Catchment are the
Pūharakekenui/Styx River, Kaputone Creek and Smacks Creek. The Pūharakekenui/Styx River is of
cultural significance to local Ngāi Tahu hapū Ngāi Tūāhuriri, being a source of mahinga kai as well as
a place of numerous settlements, including the remaining Māori Reserve 862 near Te Riu o Te Aika
Kawa/Brooklands Lagoon.
Kaputone Creek, the largest tributary of the Pūharakekenui/Styx River, is approximately 11 km long
and has a catchment of 543 ha, which includes a mixture of agriculture, residential and industrial land
uses. Its headwaters are located west of State Highway 74, near Northwood and it has previously
been known to run dry in these upper reaches. Smacks Creek is a much shorter waterway of
approximately 2.5 km in length and has its source upstream of Wilkinsons Road.
Wilsons Drain has a relatively small catchment to the north of the Pūharakekenui/Styx River. Wilsons
Drain is an artificial lined waterway that flows east from Belfast into the Ōtūkaikino Reserve (previously
Wilsons Swamp). At Chaneys, the Ōtūkaikino wetland drains via twin flap-gate culverts under the
motorway to the Waimakariri River South Branch. The Kainga Stream has tributaries west of the
railway culvert near Empire Road and then to the lower Pūharakekenui/Styx River at Brooklands.
Other drains in the catchment are Horners Drain and Kruses Drain. Bullers Drain is in the
Ōtākaro/Avon River catchment connecting Cranford Basin to Dudley Creek diversion.
As the Pūharakekenui/Styx River and its major tributaries are spring-fed, baseflow conditions tend to
dominate, however they also receive varying amounts of stormwater runoff following rainfall. Water
levels in the river are strongly affected by weed growth and density in the river channel, particularly
over the summer months, and there is a paucity of good hydrology data for the Pūharakekenui/Styx
SMP Area due partly to weed growth affecting water level monitoring.
32

Cranford Basin sits as a sub-catchment between the Ōtākaro/Avon River and Pūharakekenui/Styx
River, and water can be diverted from the basin to either waterway.
With the exception of the discharge to the Ōtūkaikino Creek via Wilsons Drain, the receiving
waterways for stormwater in the Pūharakekenui/Styx SMP are all classified under the NRRP as
Spring-fed – Plains.
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Figure 12: Pūharakekenui/Styx River SMP Area.
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3.5.2

Ōtākaro/Avon SMP Waterways

The Ōtākaro/Avon River (Figure 13) is a defining feature of Christchurch. It has high cultural and
amenity values and is inseparable from the City’s identity. Beginning as springs in the Avonhead area,
it flows through the heart of the city before discharging into the Ihutai/Avon-Heathcote Estuary. The
Ōtākaro/Avon River holds great significance for Ngāi Tahu, particularly Ngāi Tūāhuriri. It was a major
commercial vein, transport route, source of mahinga kai (food-gathering site), and the place beside
which they lived and traded. Numerous settlement and mahinga kai sites are spread from the source
known as Hereora to Te Kai a Te Karoro at the mouth within Te Ihutai/Estuary.
The Ōtākaro/Avon surface water network is extensive comprising many spring-fed streams with, in the
west, high amenity value and generally good water quality. East of the CBD, stream amenity values
are often low and water quality is fair to poor. The Ōtākaro/Avon River and its tributaries are the
receiving waters for stormwater discharges from the very extensive piped drainage network.
The past 150 years have seen extensive modification of the Ōtākaro/Avon River and its catchment.
Draining of swamps (the ‘lungs’ of any river), extensive urbanisation, and discharges from vehicles
and commercial / industrial areas has caused water quality in the river and its tributaries degrade
significantly.
The Ōtākaro/Avon SMP study area measures 8,918 ha and includes a small area of
Pūharakekenui/Styx catchment headwaters north-east of the airport. The catchment is already largely
urban with few opportunities for growth, apart from urban intensification. As a consequence of the
activities and land uses in the catchment, the existing water quality in the river and streams is fair to
poor.
The Ōtākaro/Avon River has spring-fed dry weather flows which multiply many times during rainfall.
3

Minimum dry weather flow at the city centre is approximately 1.7 m /s. Stream channels were formed
in over-bank deposits of the Waimakariri River by the larger spring flows that occurred in preEuropean times when groundwater levels were higher. Upper tributaries such as Waimairi, Wairarapa
and Wai-iti Streams are of steeper gradient and retain underlying gravel beds (although the river bed
is now often blanketed with fine sediment of urban origin). Eastern tributaries like St Albans and
Dudley Creeks are more likely to be flowing through silt, sand and peat strata.
Upper tributaries, west of Mona Vale, are natural looking meandering streams flowing between
grassed or planted margins through well-kept residential areas. Trees provide frequent shade.
Channels in many places retain a wide, shallow trapezoidal profile. Banks have frequently been
stabilised with walls of timber or other materials and it is not uncommon for filling to encroach into
much of the original channel. Streams are a feature of neighbourhoods and properties valued by
owners. The landscape of the riparian land is often integrated into the adjacent backyard and used as
outdoor living space. The streams have been modified in various ways over time by the owners to
35

enhance their visual, landscape and recreational value. These modifications generally reduce the
width of stream channels so that over time the flood capacity has generally decreased.
Middle catchment tributaries such as Dudley and St Albans Creeks and Shirley Stream were formed in
coastal backswamps when the sea level was higher than today. Consequently the middle catchments
are flatter in gradient and more poorly drained. These waterways flow through more densely
populated neighbourhoods nearer the city centre and are more affected by pressure of development.
Much of their length is contained within a timber lining of approximately square cross section. They
are commonly referred to as ‘boxed drains’. Enclosure and diversion of waterways was carried out to
suit residential building preferences. Land development together with low bridges and culverts now
greatly impedes flood passage. A programme of waterway enhancement commenced in 1994 to
restore a natural character to lined waterways during the lining renewal cycle. No. 2 Drain through
Shirley Golf Course is one such example.
Lower catchment areas such as Burwood, Avondale and Wainoni are low-lying, flat and poorly drained
suburbs with high groundwater levels. Filling for development and the demands for drainage have
resulted in the piping of waterways and pumping to assist drainage. Some waterways have been
piped, while others including Brittans Drain in Linwood were concrete-lined to improve hydraulic
efficiency. They barely provide a minimum level-of-service in the face of rising sea level and land
subsidence during the 2010 and 2011 Ōtautahi/Christchurch earthquakes.
North of the Ōtākaro/Avon River, New Brighton and Parklands areas are old coastal sand dunes which
were without natural surface drainage patterns, despite a high water table. The major outlet to the
river from Ōruapaeroa/Travis Wetland, Corsers Stream, is a recent waterway excavated to permit
development between the wetland and New Brighton Road.
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Figure 13: Ōtākaro/Avon SMP Area.
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3.5.3

Ōpāwaho/Heathcote SMP Waterways

The Ōpāwaho/Heathcote River (Figure 14) differs from other Ōtautahi/Christchurch rivers in many
respects. Unusually for a hill-sourced river, the Ōpāwaho/Heathcote River skirts the hills for much of
its length. It was formed in this location by south trending, over-bank deposits from the Waimakariri
River, while occasional (Waimakariri) flood spillage through the Islington Channel helped to flush away
loess deposits washed from the hills. The headwaters of the Ōpāwaho/Heathcote River are
considered to be in the Hei Hei area, as Paparua Stream. This stream was probably fed from spring
flows at one time, but groundwater is no longer high enough for this to occur. Paparua Stream now
receives the terminal flow from a water race at Delamain Drive.
The Ōpāwaho/Heathcote River is of cultural significance to Ngāi Tahu, particularly Ngāi Tūāhuriri,
being another key mahinga kai as well as being associated with numerous settlements, including
Ōpāwaho (located near modern day Opawa), an ‘outpost’ pā linking Kaiapoi and Rāpaki and giving
the river its name. The upper tributaries of the river around Wigram are known as Te Heru o
Kahukura, while the middle section around Spreydon and is known as Waimōkihi. The southern
tributary of Cashmere Stream originally flowed from an extensive wetland known as Ōtāwhito and
renowned as a mahinga kai area, the remnant of which is Hendersons Basin.
The catchment of the Ōpāwaho/Heathcote River is 1,023 ha comprised of 70 % plains and 30 % Port
Hills valleys. Northern, dry plains tributaries (Paparua Stream, Hayton Stream, Awatea Stream,
Curletts Stream) have been much realigned, modified or piped with urban development. The
Cashmere Stream, emerging from swampier ground, is spring and groundwater fed and flows
continuously. Although straightened west of Penruddock Rise Cashmere Stream retains many natural
fauna and values. Port Hills waterways are normally dry. Rural hill catchments can be slow to
respond to rainfall until a large soil moisture store – equivalent to 25 - 30 mm of rain – has been filled.
Middle catchment waterways (Ballintines Drain, Wilderness Drain, Jacksons Creek) have mostly been
lined or piped to facilitate urban development. The capacity of tributaries is limited, and widespread
surface flooding can occur, infrequently, on the flat floodplains. In contrast the main river channel has
a narrow floodplain scarcely wider than the river-side roads, which is inundated frequently. The
narrow river corridor was created by a dynamic balance between sediment transported down the
floodplain from the Waimakariri (in pre-european times) and the transportation capacity of the river
channel, which was situated at the bottom end of the floodplain.
Runoff from the loess covered hills carries sediment from surface erosion, under-runners and slips,
such that the Ōpāwaho/Heathcote River is often discoloured. It seems likely that this has been the
situation since early Polynesian times when the forest cover was burnt
(T Partridge, pers comm). Hill waterways are very erosion-prone and for this reason are mostly piped
or lined within built-up areas.
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The river today is deeper, by approximately a metre, and wider than originally but overtops its banks
frequently and in places rather deeply. Early development within the river corridor occurred without full
understanding of potential flood levels, and frequent major floods from the 1940s to the 1980s
prompted a flood relief scheme whose components are still being implemented.
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Figure 14: Ōpāwaho/Heathcote River SMP Area.
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3.5.4

Huritini/Halswell SMP Waterways

Waterways in the Huritini/Halswell SMP area are the tributaries of the Huritini/Halswell River, Knights
and Nottingham Streams, and some drains but exclude the river itself (Figure 15). The natural
waterways begin as ephemeral channels, leading to permanent waterways further downstream when
groundwater surface intersects the stream bed, emerging as springs. Knights Stream starts to flowi at
McCarthys Road where it is fed by a water race, and then by a number of springs further downstream.
The Huritini/Halswell River is significant to Ngāi Tahu as a key tributary of Te Waihora/Lake Ellesmere,
as well as an area of traditional settlement and mahinga kai. Te Tauawa-a-Maka/Nottingham Stream
was a particularly important area for gathering tuna, waterfowl, aruhe (bracken fern), tutu and koareare
(edible part of raupō/bulrush).
Pre-development, the headwaters of the Huritini/Halswell River shared an indistinct common
catchment boundary with the Ōpāwaho/Heathcote River. Drainage was by infiltration through the
permeable gravel subsoil to groundwater except during times of heavy rainfall. The current and future
common catchment boundary has been determined by urban growth. During the development of
Hornby in the 1960s, the Christchurch Drainage Board diverted Awatea Stream from the
Huritini/Halswell to the Ōpāwaho/Heathcote catchment near Owaka/Awatea Road intersection to
reduce flooding in the Nottingham Stream catchment. The 153 ha Halswell Retention Basin industrial
catchment, previously dry plains, discharges into Montgomerys Drain which is the current headwater
of Knights Stream. However, that drain will be diverted into Owaka soil adsorption basin and Wilmers
Pit detention basin (in the Ōpāwaho/Heathcote catchment) as part of the Christchurch Southern
Motorway Stage 2 works.
Owaka Road between the Ōpāwaho/Heathcote River and the Upper Huritini/Halswell River is the
approximate location of an historic Ngāi Tahu waka portage route that provided inland waterway
access between the two catchments and providing a link to Te Waihora/Lake Ellesmere and the
settlement of Taumutu.

41

Figure 15: Upper Huritini/Halswell River SMP Area.
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3.5.5

Outer Ōtautahi/Christchurch SMP Waterways

The only permanent surface water within the Outer Ōtautahi/Christchurch SMP area flows within the
myriad of channels that comprise Ōtūkaikino Creek which lies between Johns Road and the
Waimakariri River (Figure 16). Elsewhere runoff drains vertically through gravelly subsoil to
groundwater.
The Ōtūkaikino Creek is a drainage network fed by springs of shallow groundwater emanating from
the Waimakariri River. Prior to construction of the Waimakariri River stopbank, the drainage network
provided overflow capacity for the river and was known as the South Branch of the Waimakariri River.
The only settlements within the SMP area are Clearwater Resort north of Johns Road and Templeton,
a residential suburb north of SH1 on Ōtautahi/Christchurch's western fringe.

3.5.6

Coastal SMP Waterways

Coastal waterways are ephemeral waterways of the Port Hills (Figure 17). They drain dry grassy
valleys which in many cases have residential areas on their lower slopes and floodplain. As hillsides
are inherently unstable and tend to be over-grazed the runoff can carry sediment from slips and
erosion.
In pre-European times these waterways probably terminated in small lagoons, which are now filled-in.
Raekura/Redcliffs and Matukutakotako/Sumner waterways exit their valleys beneath a main road that
is protected by a sea wall. When the capacity of these conduits is insufficient during a storm the
excess water becomes trapped behind sea walls.
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Figure 16: Outer Ōtautahi/Christchurch SMP Area.
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Figure 17: Estuary and Coastal SMP Area.
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3.5.7

Te Pātaka o Rākaihautū/Banks Peninsula SMP Waterways

Much of Te Pātaka o Rākaihautū/Banks Peninsula shares the characteristics of hill areas around
Ōtautahi/Christchurch, such as steep terrain and highly erosive soils. Te Pātaka o Rākaihautū/Banks
Peninsula streams (Figure 18) are a mixture of both spring-fed and rain-fed systems, with the same
steep gradients but more variable length. Toward the east Te Pātaka o Rākaihautū/Banks Peninsula
has a thinner loess mantle than the Port Hills and its hills are higher and receive more rainfall:
consequently more rain is stored as groundwater in the rock, to emerge as spring flow. Exposed rock
appears to be more available to form bed cobbles in the longer streams and rivers. Their streambeds
also tend to have a larger overall substrate (cobble) size than Ōtautahi/Christchurch streams.
Streams flow down each sizeable valley to the sea, many having a large spring fed baseflow
component. Watercourses vary in size, ranging from small ephemeral gullies to permanently flowing
rivers such as the Okuti. Most parts of Te Pātaka o Rākaihautū/Banks Peninsula experience higher
annual rainfall and higher intensities than the flat lands. This effect increases markedly with elevation.
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Figure 18: Te Pātaka o Rākaihautū/Banks Peninsula SMP Area.
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3.6
3.6.1

Surface Water Quality
Introduction

Except in the west, the majority of stormwater within the flat lands area, discharges to surface water.
Management of stormwater within the flat lands is therefore an important component in the restoration
of the health of the waterways.
The surface water quality of all main flat land rivers is compromised by urban and/or rural activities.
There are some tributaries like the Ōtūkaikino where water quality remains high, although these too
are under pressure from urbanisation, rural intensification and transport networks. The poor water
quality of the main rivers means that recreational activities are limited, mahinga kai values are
compromised, and the ecological health is generally poor.
A recent report prepared by Christchurch City Council (Margetts and Marshall, 2015) summarises the
surface water quality results obtained from monthly water samples collected during the period January
to December 2014. A total of 44 sites across the five major river catchments of Ōtautahi/Christchurch
City (the Ōtākaro/Avon, Ōpāwaho/Heathcote, Huritini/Halswell, Pūharakekenui/Styx and Ōtūkaikino),
Linwood Canal and Halswell Retention Basin were sampled and analysed for a range of different
parameters. Those parameters specifically discussed in this report include typical stormwater
contaminants such as metals (copper, lead and zinc), pH, conductivity, total suspended solids (TSS),
turbidity, dissolved oxygen, temperature, biochemical oxygen demand (BOD) and Escherichia coli
(E. coli, as an indicator of pathogens). Indicators of nutrient enrichment more commonly associated
with rural landuse (such as nitrogen and phosphorous) are not discussed in detail, but are mentioned
where a key component of the catchment water quality characteristics.
The overarching conclusion drawn from the results, supports the Urban Stream Syndrome phenomena
(Walsh et al. 2005) whereby lower water quality is recorded in urban areas (e.g., Ōtākaro/Avon and
Ōpāwaho/Heathcote catchments) and generally better water quality is recorded in rural areas
(e.g., Ōtukaikino catchment).
The following sections provide a brief overview of the surface water quality characteristics within each
of the catchments mentioned above and is based on the information in the aforementioned Margetts
and Marshall (2015) report. Rivers within Te Pātaka o Rākaihautū/Banks Peninsula were not part of
the monitoring programme referred to above and no quantitative data is included within the following
sections.

3.6.2

Waterway Classification

In the previous Styx and South-West SMPs, waterways were classified (i.e., Class 1 - 4) according to
their ecological, water quality and cultural values. This was anticipated to allow targeted management
of waterways, with mitigation measures tailored to the specific class of a waterway (i.e., more
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measures for highly valued waterways). However, these classifications became difficult to define, map
and implement. The CSNDC proposes a different approach that CCC considers will be easier to
implement and will still achieve the intent of the old classification system. This new approach also
aligns with the classifications in the pLWRP, resulting in less confusion due to more than one
classification system.
Specifically, with respect to mitigation measures, CCC is not proposing to treat the various waterways
differently. Stormwater will be mitigated in catchments regardless of whether these include waterways
of lower or higher value. For the receiving environment targets/measures in the proposed consent
conditions, CCC has determined these based on the pLWRP waterway classifications, which have
higher targets for higher quality habitats; any waterways not classified by the pLWRP have been
highlighted in the Environmental Monitoring Programme and pLWRP classifications proposed based
on similarity to other classified waterways. Each individual SMP, in conjunction with the consent
conditions (particularly responses to monitoring), will identify specific areas of prioritisation for
stormwater treatment and restoration activities.

3.6.3

Ōtākaro/Avon River

The Ōtākaro/Avon River catchment recorded the third poorest water quality of the five catchments
assessed over the 2014 sampling period. Thirteen sites are monitored within this predominantly urban
catchment, of which the Ōtākaro/Avon River at Bridge Street and Horseshoe Lake Discharge sites
exhibited the poorest water quality. Sites that were consistently outside of the guidelines levels and/or
recorded substantially different one-off events compared to other sites (for a wide range of
parameters) included Dudley Creek, Addington brook and Horseshoe Lake Discharge sites.
In relation to individual dissolved metal parameters, the Ōtākaro/Avon River catchment recorded
considerably higher concentrations of zinc than other catchments (except Ōpāwaho/Heathcote River
catchment). Dissolved zinc levels in the Ōtākaro/Avon River were considerably higher than nearly all
other catchments (except Ōpāwaho/Heathcote River catchment) and at some sites was comparable to
the two Halswell Retention Basin sites. This is of note as it would be expected that the Retention
Basins would have higher concentrations due to the non-dilute nature of the stormwater entering the
basin, compared to the dilution expected within the receiving environment. The Ōtākaro/Avon River at
Carlton Mill Corner, Addington Brook and Dudley Creek sites in the Ōtākaro/Avon River catchment all
exceeded the guideline value for dissolved zinc on a number of individual sampling events. The
Dudley Creek site also recorded consistently higher levels of dissolved lead than the other sites,
however remained below the respective receiving water guidelines during the monitoring period.
Highly variable conductivity was recorded within the Ōtākaro/Avon River catchment, however this was
generally highest at the tidally influence sites, with salinity being the cause of the high levels, rather
than contaminants. Although the majority of sites show a temporal trend remaining steady, a 25 %
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increase in conductivity was recorded at Ōtākaro/Avon River at Bridge Street site which is the most
downstream site monitored in the catchment and therefore most tidally influenced.
At five sites within the Ōtākaro/Avon River catchment, pH was recorded as being below guideline
levels. This occurred for only one sampling event at each of the Wairarapa Stream, Waimairi Stream,
Ōtākaro/Avon River at Mona Vale, Ōtākaro/Avon River at Seaview Bridge and Ōtākaro/Avon River at
Bridge Street sites.
There was a general increase in TSS downstream within the Ōtākaro/Avon River catchment. As for
TSS, turbidity was higher in the Ōtākaro/Avon River catchment, with levels generally increasing in
downstream sites. For both of these parameters, this trend may be due to re-suspension of sediment
driven by tidal movement at the more downstream sites. Median turbidity concentrations were above
the guideline value for Dudley Creek and Ōtākaro/Avon River at Bridge Street sites, of which only the
latter is tidally influenced.
Median dissolved oxygen levels were below the minimum guideline at the Horseshoe Lake Discharge
site, with the lowest dissolved oxygen of all sites. In addition, E.coli levels were higher at the
Horseshoe Lake Discharge site and much higher at the Dudley Creek site compared to other sites in
the Ōtākaro/Avon River catchment. In contrast, these two sites had the lowest levels of nitrogen of all
sites monitored over the 2014 monitoring period.
Temperature was typically more stable in the upper reaches of the Ōtākaro/Avon River, compared to
the lower reaches, which recorded wider variability exhibited by higher and lower temperatures.
Several sites within the Ōtākaro/Avon River catchment recorded high biological oxygen demand levels
on one-off sampling events.

3.6.4

Ōpāwaho/Heathcote River

The Ōpāwaho/Heathcote River catchment recorded the poorest water quality of the catchments
assessed over the 2014 sampling period, with higher concentrations of zinc, TSS, BOD, ammonia and
nitrogen. Fourteen sites are monitored within this predominantly urban catchment, of which the
Haytons Stream at Retention Basin site exhibited the poorest water quality of all sites. The main
contaminants of concern at this site were TSS, turbidity, BOD and phosphorous. Sites that were
consistently outside of the guidelines levels and/or recorded substantially different one-off events
compared to other sites (for a wide range of parameters) included Haytons Stream at Retention Basin
site and Curletts Road Stream Upstream of Ōpāwaho/Heathcote River.
In relation to individual dissolved metal parameters, zinc exhibited the highest concentrations within
the Ōpāwaho/Heathcote River catchment. Dissolved zinc levels in the catchment were considerably
higher than nearly all other catchments (except Ōtākaro/Avon River catchment) and at some sites was
comparable to the two Halswell Retention Basin sites. As mentioned above, this is of note as it would
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be expected that the Retention Basins would have higher concentrations due to the non-dilute nature
of the stormwater entering the basin, compared to the dilution expected within the receiving
environment. The Haytons Stream at Retention Basin, Curletts Road Stream at Motorway and
Ōpāwaho/Heathcote River at Catherine Street in the Ōpāwaho/Heathcote catchment; all exceeded the
guideline value for dissolved zinc on a number of individual sampling events with the Curletts Road
Stream at Motorway site recording highly variable dissolved zinc concentrations over the monitoring
period. The Curletts Road Stream at Motorway site was the only site to record a median dissolved
copper concentration above the respective guideline level. However one of the highest recorded
concentrations was at the Ōpāwaho/Heathcote River at Tunnel Road site and was not associated with
a rainfall event, when it might be expected that concentrations would be elevated. The
Ōpāwaho/Heathcote River at Ferrymead Bridge site recorded consistently higher levels of dissolved
lead than the other sites, however remained below the respective receiving water guidelines during the
monitoring period. The highest recorded level of dissolved lead at all sites was recorded at Ferrymead
Bridge and was not associated with a rainfall event.
The Ōpāwaho/Heathcote River catchment recorded higher TSS than other catchments, with a general
increase in TSS downstream within this catchment. The lower reaches of the Ōpāwaho/Heathcote
had the highest levels of TSS of all sites, which may be due to re-suspension of sediment driven by
tidal movement. The Ōpāwaho/Heathcote River at Ferrymead Bridge site was the only site across the
study where the median TSS values exceeded the respective guideline value. The
Ōpāwaho/Heathcote River at Tunnel Road site exceeded the TSS guideline value on a number of
occasions during the sampling period. As for TSS, turbidity was higher in the Ōpāwaho/Heathcote
River catchment, with levels generally increasing in downstream sites which are tidally influenced.
Median turbidity concentrations were above the respective guideline value for Haytons Stream at
Retention Basin, Ōpāwaho/Heathcote River at Ferrymead Bridge and Tunnel Road sites.
The Ōpāwaho/Heathcote River catchment had highly variably conductivity, however this was generally
highest at the tidally influence sites, with salinity being the cause of the high levels, rather than
contaminants. Median dissolved oxygen levels were below the minimum guideline at the
Ōpāwaho/Heathcote River at Templetons Road and both Cashmere Stream sites. The
Ōpāwaho/Heathcote River catchment recorded higher BOD levels across more sites than other
catchments; however the Haytons Stream at Retention Basin was the only site that recorded a median
BOD level that exceeded the respective guideline level.
Although the Ōpāwaho/Heathcote River catchment recorded the poorest water quality overall, some
sites had sufficiently good water quality that the Ōpāwaho/Heathcote River catchment was also
considered to have the third best water quality of the catchments monitored. This was based on the
number of times a site within a catchment had either the highest or lowest concentration of a
contaminant. The Cashmere Stream at Sutherlands Road site recorded less variation in temperature
than other sites, an indication of a relatively stable environment. Levels of E.coli at the Cashmere
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Stream at Sutherlands Road site were particularly low compared to all sites across all catchments,
however, on one occasion the Cashmere Stream at Worsleys Road site recorded E. coli above the
upper detention limit (of 24,000 CFU/100ml), that was not associated with rainfall. Although the
majority of sites show a temporal trend remaining steady, a 146 %, 28 % and 26 % decrease in zinc,
copper and turbidity, respectively, was recorded at the Curletts Road Stream Upstream of
Ōpāwaho/Heathcote River site.

3.6.5

Huritini/Halswell River

Five sites were monitored within the Huritini/Halswell River catchment over the 2014 monitoring
period, including two within the Halswell Retention Basin. Within the Huritini/Halswell River catchment
river sites, there was no particular stand out urban contaminant in relation to the other catchments,
although this catchment did have higher concentrations of nitrogen. Only one site was consistently
outside of the guidelines levels and/or recorded substantially different one-off events compared to
other sites (for a wide range of parameters) which was Knights Stream at Sabys Road, which also
exhibited a 30 % increase in nitrogen. The Huritini/Halswell River catchment does not exhibit the
same level of urban contaminants as the other river catchments. This is likely due to much of the
urban development being recent and having appropriate stormwater mitigation facilities installed as
part of the development.
Halswell Retention Basin
The Halswell Retention Basin is a stormwater retention device within the Huritini/Halswell River
catchment and is monitored at two sites (inlet and outlet). The results obtained from the Basin sites
are not directly comparable to the river sites as the basin is a stormwater device, rather than receiving
surface waters. As such, concentrations are expected to be higher given the predominantly undiluted
stormwater entering the basins, compared to the diluted stormwater flows within the rivers. As
expected, the Basin sites recorded much higher levels of a number of parameters (including copper,
lead, BOD, ammonia, phosphorus and E. coli) than the river sites.
Levels of TSS at the Halswell Retention Basin sites were similar to the highest levels recorded in the
river sites and the outlet appeared to have recorded lower levels than the inlet, which is promising in
terms of the functionality of the basin in improving water quality. The Basin sites recorded more
variation in temperature with generally higher and lower values recorded. The Halswell Retention
Basin Inlet site recorded substantially higher E. coli values than the river sites; however the outlet
recorded similar levels to the river sites.
The Basin sites recorded substantially higher BOD concentrations than the river sites, however a
decreasing trend in BOD was observed at both the inlet and the outlet indicating an improvement in
the quality of stormwater entering the basin over this time period. Comparisons between the inlet and
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outlet concentrations are indicative only and more detailed monitoring of the movement of stormwater
through the basin is required to accurately determine the level of treatment being achieved.

3.6.6

Pūharakekenui/Styx River

Eight sites were monitored within the Pūharakekenui/Styx River catchment over the 2014 monitoring
period. Within the Pūharakekenui/Styx River catchment there was no particular stand out urban
contaminant in relation to other catchments, although this catchment did have lower conductivity than
other catchments. The Pūharakekenui/Styx River catchment was recorded as having both the second
best water quality and the second worst water quality at a catchment scale based on the number of
times a site had either the highest or lowest concentration of a contaminant. Sites that were
consistently outside of the guidelines levels and/or recorded substantially different one-off events
compared to other sites (for a wide range of parameters) included: Kaputone Creek at Blakes Road
and Kaputone Creek at Belfast Road.
Kaputone Creek at Belfast Road was unique among all sites in all catchments, in that it did not record
a single event below the guideline level for E. coli, indicating ongoing inputs of faecal contamination.
Pūharakekenui/Styx River at Marshland Road Bridge and Kaputone Creek at Blakes Road and at
Belfast Road both recorded E. coli above the upper detection limit, although this was during rainfall.
At four sites within the Pūharakekenui/Styx River catchment pH was recorded as being below
guideline levels, with the lowest being 5.5 at the Kaputone Creek sites. This occurred for only one
sampling event at each of Pūharakekenui/Styx River at Gardiners Road, Pūharakekenui/Styx River at
Main North Road, Kaputone Creek at Blakes Road and Kaputone Creek at Belfast Road sites.
Median dissolved oxygen levels were below the minimum guideline at the Pūharakekenui/Styx River at
Gardiners Road and Smacks Creek at Gardiners Road sites. In contrast, the Pūharakekenui/Styx
River at Gardiners Road recorded less variation in temperature than other sites indicating a relatively
stable environment.

3.6.7

Ōtukaikino/Waimakariri River South Branch

The Ōtukaikino/Waimakariri River catchment recorded the best water quality of the catchments
assessed over the 2014 sampling period, with lower levels of phosphorous and conductivity than other
catchments. A 25 % decrease in turbidity was recorded in the Ōtukaikino/Waimakariri River
catchment at the Groynes Inlet site.
Three sites were monitored in 2014, including a new site in the located at Ōtukaikino Creek at Omaka
Scout Camp which was not monitored during autumn and winter. This site recorded the best water
quality of all sites, which is likely a result of the limited sampling period. For example, the Omaka
Scout Camp site recorded less variation in temperature than other sites however was not sampled in
winter, which may influence this trend.
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Only one site was consistently outside of the guidelines levels and/or recorded substantially different
one-off events compared to other sites (for pH, BOD and E. coli) which was Wilsons Stream site. The
site was the only one of those monitored where pH exceeded the guideline level (indicating alkalinity).
During rainfall, the Wilson Stream site also recorded E. coli above the upper detection limit, although
this was during rainfall.

3.6.8

Linwood Canal

The Linwood Canal (City Outfall Drain) was recorded as having the worst water quality at a site scale.
The site scored the lowest for turbidity, total suspended solids and dissolved oxygen, which may have
been influenced by tidal movements at the site. Specifically, the median turbidity was over guideline
values and median dissolved oxygen was below the minimum guideline. Dissolved zinc
concentrations at Linwood Canal also exceeded the respective guideline on a number of occasions.

3.6.9

Te Pātaka o Rākaihautū/Banks Peninsula

Water quality in the Te Pātaka o Rākaihautū/Banks Peninsula waterways varies depending on the
activities taking place within the catchment. Where original vegetation still exists, or revegetation has
taken place, the water quality and ecological values can be high. Waterways without the protection of
vegetation often have poor water quality (particularly where farming takes place upstream). The
impact of the settlements on waterway values is not well studied, although some waterways have
been so modified that they now have no ecological value (e.g., brick barrels in Lyttelton). Proximity to
the coastal environment is a defining characteristic of nearly all the settlements. The coastal
environment includes deep harbours, shallow estuaries, small bays and beaches, and rocky coastline.
The majority of stormwater from settlements discharges untreated into the sea either directly or via
short lengths of waterway.
Unlike Ōtautahi/Christchurch, watercourses in Te Pātaka o Rākaihautū/Banks Peninsula are managed
either by ECan or by private landowners. This means that management of the watercourses needs to
be carefully co-ordinated between the relevant parties.

3.7

Ecological Health and Value of Surface Waterways

3.7.1

Introduction

There are a number of waterways within the CSNDC area that currently, or will in the future, receive
stormwater from the CCC stormwater network. This section provides a brief overview of the ecological
health and value of these waterways within the following main catchments:


Ōtākaro/Avon River.



Ōpāwaho/Heathcote River.
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Huritini/Halswell River.



Pūharakekenui/Styx River.



Ōtukaikino/Waimakariri River South Branch.



Hill Areas Facing Ōtautahi/Christchurch.



Te Pātaka o Rākaihautū/Banks Peninsula.

Fuller information on the ecological status of waterways within these catchments will be detailed in
their catchment-specific Stormwater Management Plans.

3.7.2

Ōtākaro/Avon River

The most recent ecological assessment of the Ōtākaro/Avon River and its tributaries, reveal that
waterways within this catchment are generally in poor ecological health, and are typical of waterways
in moderately urbanised catchments (Blakely 2014). Quantitative Macroinvertebrate Community Index
(QMCI) scores – an index of macroinvertebrate community and overall stream health – for nearly 50 %
of the 29 sites were below the minimum LWRP guideline score for ‘spring-fed – plains – urban’
waterways of 3.5 (Environment Canterbury 2012). Scores below this value are indicative of severe
pollution (Stark & Maxted 2007). The upper Ōtākaro/Avon River, Waimairi Stream, and the
Ōtākaro/Avon River in the vicinity of Victoria Park and Kilmore Street, exhibited the highest ecological
health in the catchment. The non-wadeable reaches of the Ōtākaro/Avon River, from Fitzgerald
Avenue Bridge to Pages Road Bridge, recorded low ecological health (James & McMurtrie 2012).
Tributary waterways, such as Addington Brook, Riccarton Main Drain, Saint Albans Creek and Dudley
Creek, also recorded some of the poorest ecological values in the catchment. In general, the
macroinvertebrate community of the Ōtākaro/Avon River catchment was dominated by pollutiontolerant snails, crustaceans, oligochaete worms and chironomid midge larvae. Sensitive clean-water
macroinvertebrate taxa (EPT; Ephemeroptera [mayflies], Plecoptera [stoneflies] and Trichoptera
[caddisflies]) were poorly represented, with only pollution-tolerant caddisfly taxa recorded, and
mayflies and stoneflies absent from all sites (Blakely 2014). Poor water quality, sediment inputs and
poor in-stream and riparian habitat are the likely determinants of the low ecological health at many of
the sites surveyed (Blakely 2014).
Considering the poor ecological health of these waterways, the Ōtākaro/Avon River catchment has a
reasonably diverse fish fauna. Three of the seven fish species recorded during the most recent survey
were ‘At Risk–Declining’, including bluegill bully, inanga and longfin eel (Blakely 2014; Goodman et
al. 2014). In addition, inanga, the most important of the five whitebait species, has known spawning
sites in the lower Ōtākaro/Avon catchment (Taylor & Blair 2011). The largest of these spawning sites
are immediately upstream of Avondale Bridge, and further downstream in the vicinity of Amelia
Rodgers reserve (Taylor & Blair 2011). Seismic activity following the September 2010 and February
2011 earthquakes has led to considerable habitat damage at a number of these spawning sites,
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particularly at Lake Kate Sheppard (Taylor & Blair 2011). In other areas, poor vegetation maintenance
and encroachment of suitable spawning vegetation by invasive plants, such as yellow-flag iris and
reed canary grass, has led to a decline in inanga spawning habitat quality (Taylor & Blair 2011). Trout
spawning also occurs in some of the faster-flowing, gravel-dominated reaches of the Ōtākaro/Avon
River and a number of its tributaries, primarily Waimairi and Wairarapa streams (Taylor et al. 2012).

3.7.3

Ōpāwaho/Heathcote River

Similar to the Ōtākaro/Avon River catchment, the most recent ecological assessment of the
Ōpāwaho/Heathcote River and its tributaries suggest that waterways within this catchment are
generally in poor ecological health (James 2010). QMCI scores for all 10 of the sites surveyed were in
the ‘poor’ ecological health category (James 2010), indicating probable severe pollution (Stark &
Maxted 2007). Two of the eight sites within the Ōpāwaho/Heathcote River that are classified as
‘spring-fed – plains – urban’ waterways were below the pLWRP minimum QMCI score of 3.5.
Similarly, the QMCI scores from both sites on Cashmere Stream were below the pLWRP minimum
QMCI score of 4 for their respective waterway type of Te Pātaka o Rākaihautū/Banks Peninsula.
Cashmere Stream recorded the highest ecological value in the catchment, particularly in its upper
reaches. Interestingly, Cashmere Stream is one of few waterways in Ōtautahi/Christchurch that has
freshwater crayfish (kōura) and freshwater mussel (kākahi) populations (McMurtrie & James 2013). A
single freshwater crayfish has also been recorded from the upper Ōpāwaho/Heathcote River (Taylor &
Blair 2012). The current conservation status of both of these invertebrate species is ‘At Risk–
Declining’ (Grainger et al. 2014). Jacksons Creek, another tributary of the Ōpāwaho/Heathcote River,
had the lowest ecological value of any of the sites. The upper Ōpāwaho/Heathcote River, upstream of
the confluence of Cashmere Stream, also had one of the lowest ecological values in the catchment in
terms of macroinvertebrate communities (James 2010). The macroinvertebrate community of the
Ōpāwaho/Heathcote River catchment is, in general, dominated by pollution-tolerant taxa typical of
urban waterways (James 2010). Sensitive clean-water macroinvertebrate taxa (EPT) were only
represented by caddisflies in low abundances, with mayflies and stoneflies absent from all sites
(James 2010). Poor water quality and a decline in in-stream habitat quality are likely the main drivers
of the poor ecological health of these waterways (James 2010).
The Ōpāwaho/Heathcote River catchment, similar to the Ōtākaro/Avon, has a reasonably diverse fish
fauna (Taylor & Blair 2012). Three of the eight fish species recorded during the most recent fish
survey are considered ‘At Risk-Declining’, including bluegill bully, inanga and longfin eel (Taylor & Blair
2012; Goodman et al. 2014). Inanga spawning is known from the lower reaches of the
Ōpāwaho/Heathcote River, mainly from immediately downstream of Opawa Road Bridge (Taylor &
Blair 2011). However, many of the known spawning habitats have been adversely affected by seismic
activity and weed encroachment (Taylor & Blair 2011). Trout spawning has also been recorded from
the upper Ōpāwaho/Heathcote River. The most recent trout spawning survey revealed that most
redds were found in the reach from Colombo Street Bridge upstream to Rose Street (Taylor & Blair
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2012). Redd numbers have remained reasonably stable over time within this catchment (Taylor &
Blair 2012).

3.7.4

Huritini/Halswell River

The latest ecological assessment of the Huritini/Halswell River and its tributaries revealed that all of
the sites surveyed on these waterways recorded QMCI scores within the ‘poor’ ecological health
category (James 2011), indicating severe pollution (Stark & Maxted 2007). In addition, the QMCI
scores were all below the pLWRP minimum QMCI score of 4.5 for this waterway type (‘spring-fed –
plains’). The Huritini/Halswell River mainstem had lower ecological values than its tributaries.
Although categorised as ‘poor’, sites on Knights Stream and Cases Drain had the highest ecological
value of all the nine sites surveyed (James 2011). Similar to the Ōtākaro/Avon and
Ōpāwaho/Heathcote catchments, the macroinvertebrate communities of Huritini/Halswell waterways
were dominated by pollution-tolerant taxa that are typical of degraded aquatic habitat (James 2011).
No mayflies or stoneflies were recorded (James 2011). Unfortunately, the freshwater crayfish (kōura)
populations that were recorded from Quaifes Drain in a 2004 survey were not recorded during a more
recent 2011 survey, mainly as a result of seismic-mediated sedimentation of the streambed (Taylor &
Blair 2012). Freshwater mussel (kākahi) populations have also been recorded from the
Huritini/Halswell River (James 2011).
The Huritini/Halswell River catchment has a reasonably diverse fish community, with seven species
recorded during the most recent survey (Taylor & Blair 2012). Two species recorded from the
catchment are classified as ‘At Risk-Declining’, the longfin eel and inanga (Taylor & Blair 2012;
Goodman et al. 2014). No inanga spawning habitat has been recorded previously within this
catchment. Brown trout spawning habitat has always been limited within the Huritini/Halswell River
catchment, as few waterways contain suitable trout spawning gravels (Taylor & Good 2006, and
references therein). However, the spawning habitat (and redds) that was previously recorded from
Knights Stream and Marshs Road Drain has declined in quality over time due to increased
sedimentation, to a point where no redds were recorded from these waterways during the most recent
trout spawning survey (Taylor & Chapman 2007). However, one possible trout redd was observed
during this 2007 survey from the Huritini/Halswell River mainstem, immediately upstream of Wroots
Road Bridge (Taylor & Chapman 2007).

3.7.5

Pūharakekenui/Styx River

Of Ōtautahi/Christchurch’s five main river catchments, the Pūharakekenui/Styx River is considered to
have the second highest ecological value behind the Ōtukaikino River catchment (James 2013).
QMCI scores from the most recent ecological survey revealed that ecological health was highest in the
upper reaches of the Pūharakekenui/Styx River, upstream of the Main North Road Bridge. In
particular, reaches within the Styx Mill Conservation Reserve had some of the highest quality aquatic
habitat. In contrast, the tributaries – such as Smacks Creek, Kaputone Creek and Horners Drain –
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and the lower reaches of the Pūharakekenui/Styx River downstream of Marshland Road Bridge, had
QMCI scores in the ‘poor’ ecological health category, indicating probable severe pollution (Stark &
Maxted 2007). The upper reaches of the Pūharakekenui/Styx River have sensitive EPT
macroinvertebrate taxa that are generally absent from other waterways in Ōtautahi/Christchurch, such
as mayflies (James 2013). Similar to the Ōpāwaho/Heathcote catchment, both freshwater crayfish
(kōura) and freshwater mussel (kākahi) are present in the Pūharakekenui/Styx River (James 2013).
The lack of urbanization in the catchment is likely the main factor underlying its higher ecological
status, in comparison with other catchments in Ōtautahi/Christchurch.
The Pūharakekenui/Styx River also has a reasonably diverse fish fauna, with eight species recorded
during the most recent survey (James 2013). Two of these eight species are considered ‘At RiskDeclining’ (inanga and longfin eel) and one is considered ‘Threatened-Nationally Vulnerable’ (lamprey)
(Goodman et al. 2014). Inanga spawning has been recorded from the lower Pūharakekenui/Styx
River; however, the extent of suitable spawning habitat is limited to a short reach between the tide
gates and Kainga Road (Taylor 2005a). Trout spawning was recorded from nine separate reaches of
the upper Pūharakekenui/Styx River during the most recent spawning survey of Pūharakekenui/Styx
River catchment (Taylor & Malcolm 2010). These reaches were all recorded from upstream of Main
North Road, and all reaches apart from one were located on the Pūharakekenui/Styx River mainstem.
Trout spawning was not recorded from Kaputone Creek (Taylor & Malcolm 2010).

3.7.6

Ōtukaikino/Waimakariri River South Branch

The Ōtukaikino River (CCC official name: Waimakariri River South Branch) is considered to have the
highest ecological value of all Ōtautahi/Christchurch waterways, with sensitive EPT macroinvertebrate
taxa present which are absent from other more degraded Ōtautahi/Christchurch waterways, such as
mayflies and stoneflies (James 2012). QMCI scores from the latest survey of nine sites within this
catchment reveal that most sites were in the ‘fair’ or ‘good’ ecological health categories (James 2012),
indicating probable moderate pollution and possible mild pollution, respectively (Stark & Maxted 2007).
Interestingly, over 40 % of the macroinvertebrate individuals recorded were sensitive EPT taxa
(James 2012). Ecological values in terms of macroinvertebrate communities were generally highest in
Kaikanui Creek and the Ōtukaikino River mainstem, and lowest from a number of sites on Ōtukaikino
Creek. Similar to the Pūharakekenui/Styx catchment, a lack of catchment urbanization is likely the
main determinant of the higher ecological value, in comparison with other catchments in
Ōtautahi/Christchurch.
Eight fish species were recorded in the latest fish survey in 2011 (Taylor & Blair 2013). One of these
is classified as ‘At Risk-Declining’ (longfin eel) and one is classified as Threatened-Nationally
Vulnerable’ (lamprey) (Goodman et al. 2014). No inanga spawning sites are known within this river
catchment. In addition, numerous waterways within the Ōtukaikino River catchment are heavily used
for trout as spawning habitat (Taylor & Blair 2013). In particular, large numbers of redds were
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recorded from the Ōtukaikino River mainstem, Ōtukaikino Creek, Plantation Stream and Stillwater
Creek during a 2012 trout spawning survey (Taylor & Blair 2013). Redd numbers have, however,
declined somewhat between an earlier survey in 2002–03 and the more recent 2012 survey, despite
no apparent decline in the quality or quantity of available trout spawning habitat (Taylor & Blair 2013).

3.7.7

Te Pātaka o Rākaihautū/Banks Peninsula

Te Pātaka o Rākaihautū/Banks Peninsula streams are generally quite different from lowland spring-fed
waterways found on the Kā Pākihi Whakatekateka o Waitaha/Canterbury Plains. Waterways in Te
Pātaka o Rākaihautū/Banks Peninsula are a mixture of spring-fed and rain-fed systems, are shorter in
length and have a much higher gradient, and their streambeds also tend to have a larger overall
substrate size, again reflecting stream gradient. The most recent ecological data available for Te
Pātaka o Rākaihautū/Banks Peninsula streams situated near settlements suggest that most
waterways have high ecological value (Christchurch City Council, 2015; Banks Peninsula Sites of
Ecological Significance study, unpublished raw data). These ecological surveys were undertaken from
14 different waterways from 2011 to 2015. The QMCI data from these surveys suggest that most
streams are within the ‘good’ ecological health category. The highest QMCI score was recorded from
Hukahuka Turoa Stream near Little River (QMCI score of 7.1, representing ‘excellent’ ecological
health). The only stream to record a QMCI score within the ‘poor’ ecological health category was
Walnut Stream within Akaroa township (QMCI score of 3.9). Many of these streams also support
threatened and regionally endemic aquatic invertebrate species: the net-winged midge larvae
Neocurupira chiltoni (At Risk-Naturally Uncommon), a water beetle Orchymontia banksiana
(Threatened-Nationally Endangered), a mayfly Nesameletus vulcanus (Threatened-Nationally
Vulnerable), a stonefly Zelandobius wardi (At Risk-Naturally Uncommon), and the caddisflies
Costachorema peninsulae (Threatened-Nationally Vulnerable), and Hydrobiosis styx (ThreatenedNationally Vulnerable) (Grainger et al. 2014). Grehan and Balguerie streams that flow through Akaroa
township both support all six of these threatened and endemic aquatic invertebrate species. Sensitive
clean-water macroinvertebrate taxa (EPT) were also common in many streams, with on average 23 to
61% of invertebrate taxa recorded across the 14 sites being EPT taxa. Although many waterways
have high ecological value, the principal determinants of aquatic habitat quality in Bank Peninsula
streams are hydrology-related (i.e., extended periods of low flow), poor bank stability, land-use effects
and sedimentation of the streambed (Gray 2013).
Fish communities found in Te Pātaka o Rākaihautū/Banks Peninsula waterways are generally quite
diverse. Fish species commonly recorded include longfin and shortfin eels, torrentfish, lamprey, and
bluegill, common, upland and redfin bully (Christchurch City Council, 2015; Banks Peninsula Sites of
Ecological Significance study, unpublished raw data). In addition, whitebait species such as banded
kokopu, koaro and inanga are also reasonably common in certain waterways (Christchurch City
Council, 2015; Banks Peninsula Sites of Ecological Significance study, unpublished raw data). A
number of these fish species are uncommon from lowland Canterbury waterways, and many are
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currently classified as “At Risk–Declining” with respect to their conservation status (Goodman et al.
2014). The increased forest cover in certain Te Pātaka o Rākaihautū/Banks Peninsula catchments, in
comparison with other lowland Canterbury waterways, is one of the primary reasons why species such
as koaro and banded kokopu are present in these waterways (Gray 2013). The most recent inanga
spawning surveys show that many of the waterways in Te Pātaka o Rākaihautū/Banks Peninsula have
high-quality inanga spawning habitat Christchurch City Council, 2015; Banks Peninsula Sites of
Ecological Significance study, unpublished raw data). The largest extent of inanga spawning habitat
was recorded from the Kaituna River, about 1 km upstream of the Christchurch Akaroa Road (Taylor &
Marshall 2014). Opara Stream (in Okains Bay) and Le Bons Stream (in Le Bons Bay) also have a
large extent of inanga spawning habitat (Christchurch City Council, 2015; Banks Peninsula Sites of
Ecological Significance study, unpublished raw data). Although there have been relatively few trout
spawning surveys in the catchment, the most recent survey in 2005 recorded trout redds from the
middle and upper reaches of the Kaituna River, which flows into Lake Ellesmere/Te Waihora (Taylor &
Good 2006).

3.8

Lakes

3.8.1

Te Roto o Wairewa/Lake Forsyth

Te Roto o Wairewa/Lake Forsyth is situated in the lower part of the Little River Valley in the southwest
corner of Te Pātaka o Rākaihautū/Banks Peninsula. The Takiritawai River, formed by the confluence
of the Okana and Okuti rivers, discharges into the head of the lake via a small delta. Other small
creeks discharge into either side of the lake from the steep hill country, which rises to over 700 m. The
total catchment area of the lake is 111.1 km². The Christchurch-Akaroa Road (State Highway 75) and
the Christchurch-Little River Rail Trail, developed along the former railway line, run along the northern
boundary of the lake. Poranui/Birdlings Flat settlement is located on the beach to the west of the lake
mouth.
The lake is a reserve vested in the Department of Conservation (DoC) and has a length of 7.6 km.
The main body is 4.2 km long and has a greatest width of 1.3 km, and a 3.4 km long narrow throat
section crosses historically accumulated coastal sediment to the beach. A canal and groyne connect
to the lake at the eastern seaward end of the lake.
The historical, cultural, spiritual and traditional association of tangata whenua to Te Roto o Wairewa/
Lake Forsyth and its surrounds have been recognised by the Crown. Lands on the shores of the lake
have been transferred back to Ngāi Tahu and the lake itself is a Statutory Acknowledgement Area
under the Ngāi Tahu Claims Settlement Act 1988. For those who whakapapa to Wairewa Rūnanga
and also the wider Ngāi Tahu whānui, Te Roto o Wairewa is an integral part of their identity. The lake
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is one of the lakes referred to in the tradition of ‘Nga Puna Wai Karikari o Rākaihautū’, which tells how
the principal lakes of Te Wai Pounamu (South Island) were dug by the rangatira (chief) Rākaihautū.
Wairewa (water uplifted) has always been about mahinga kai - it is how the indigenous people of the
area gained their mana and identity. The descendants of Rākaihautū have used the lake ever since it
was formed. The Wairewa eels are famous for their flavour and Ngāi Tahu gather at the lake annually
each autumn to take the tuna as they migrate out to sea
Te Roto o Wairewa/Lake Forsyth is the ultimate receiving environment for stormwater discharges from
the networked settlement at Little River although there are no direct network discharges of stormwater
into Te Roto o Wairewa/Lake Forsyth.

3.8.2

Te Waihora/Lake Ellesmere

Te Waihora/Lake Ellesmere is a large (189 km2), shallow (average depth 1.4 m), wind-swept brackish
coastal lagoon south of Te Pātaka o Rākaihautū/Banks Peninsula. Te Waihora/Lake Ellesmere is
separated from the sea by the Kaitorete Spit. The lake is triangular in shape being approximately
24 km in length along the Kaitorete Spit and 12 km in length along the northern and western edge of
the lake (Hardy & Taylor 1989).
Te Waihora/Lake Ellesmere receives inflows from surface runoff, spring-fed tributaries, groundwater
percolation and seawater inflows (Te Rununga o Ngai Tahu & DoC 2004). Most tributaries transport
elevated concentrations of nitrogen and phosphorus into Te Waihora/Lake Ellesmere. Over time, this
has resulted in elevated concentrations of nutrients in the lake, a eutrophic appearance and declining
value as a fishery.
Te Waihora/Lake Ellesmere is an area of cultural, natural, historic, recreational and commercial
importance to many people. The outstanding values of the lake are recognised in a National Water
Conservation Order as: habitat for wildlife, indigenous wetland vegetation and fish; and as being of
significance in accordance with tikanga Māori in respect of Ngāi Tahu history, mahinga kai and
customary fisheries. Internationally Te Waihora/Lake Ellesmere is significant for its birdlife abundance
and diversity. To Ngāi Tahu, as Kaitiaki, Te Waihora/Lake Ellesmere represents a major mahinga kai
and an important source of mana.
Te Waihora/Lake Ellesmere has no permanent outlet to streams or the sea. However, high lake levels
have historically caused Te Waihora/Lake Ellesmere to breach the Kaitorete Spit and discharge into
the sea. The lake is now artificially opened to the sea when lake levels rise, to prevent flooding of
adjacent farmland (Taylor 1996). This occurs three to four times per year, typically in winter and
spring (Taylor 1996) and has potential to influence the water quality. During lake opening, the main
direction of flow is from the lake into the sea, however, there is some inflow from the sea into the lake,
when the lake level has lowered to sea level.
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Te Waihora/Lake Ellesmere is the ultimate receiving environment for stormwater discharges that enter
the Huritini/Halswell River although there are no direct network discharges of stormwater into Te
Waihora/Lake Ellesmere.

3.9
3.9.1

Coastal Ecology
Ihutai/Avon-Heathcote Estuary

The Ihutai/Avon-Heathcote Estuary is the largest semi-enclosed shallow estuary in Canterbury with an
area of 8 km2 (Bond et al. 2005). The estuary is largely intertidal, with large intertidal banks that are
muddy at the river mouths and gradually change to sand towards the outlet (Estcourt 1967).
Mudflats and sand flats are home to numerous fauna including crabs, mud snails, cockles, pipis and
small marine worms (Bolton-Ritchie 2013b). These animals provide a valuable food source for the
estuary’s thriving bird population, with the estuary supporting 5 – 6 % of the South Island pied
oystercatcher population (Bond et al. 2005; Owen 1992). The estuary also supports some 16 fish
species, with the most numerous being yellow-eyed mullet, common smelt and sand flounder (Woods
et al. 2014). Adult inanga (a whitebait species) also utilise the estuary as a migration route to the river
mouths where they spawn amongst tidally-inundated grasses (Taylor & McMurtie 2004).
Salt marsh areas occur around the margins of the estuary and contain a variety of species including
raupo, oioi and sea rush (Estcourt 1967; Jupp et al. 2007; Owen 1992). A number of algae species
are present within the estuary, with many areas of the estuary becoming covered by a dense carpet of
Ulva or Gracilaria in summer (Barr et al. 2012; Estcourt 1967).
Historically the estuary has been classified as eutrophic (Barr et al. 2012; Deely 1993; Hutt 2012);
meaning the water had become enriched by nutrients (particularly nitrogen and/or phosphorus) which
can cause accelerated growth of aquatic plants such as cyanobacteria and algae. This enrichment
was in part due to a wastewater treatment area for the city of Ōtautahi/Christchurch that is located on
the western side of the estuary and until 2010 discharged treated wastewater directly into the estuary
(Barr et al. 2012). This treated wastewater is now discharged into Pegasus Bay via a 3 km offshore
pipeline (Bond et al 2005). With this new wastewater diversion the estuary is showing signs of
recovery from eutrophication (Hutt 2012), with an overall reduction in the coverage of the algae Ulva
and Gracilaria (NIWA 2014).
Te Ihutai is an area of immense cultural significance to Ngāi Tahu, an in particular local hapū Ngāi
Tūāhuriri. It was a major mahinga kai and settlement area with numerous pā and kāinga around its
edge. The species traditionally gathered there included tuna (eels); kanakana (lamprey), inanga,
pātiki (flounders), tūaki (cockles) and pipi.
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The catchment of Ihutai/Avon-Heathcote Estuary is dominated by urban areas with stormwater quality
entering the estuary strongly influenced by this land use (Bartram 2014). Urbanisation has negatively
impacted the estuary with monitoring showing increases in faecal contamination, heavy metals,
nutrient levels (Bond et al. 2005) and sedimentation. These increases can come from a number of
sources such as stormwater, wastewater overflows and from wildlife such as waterfowl living within
and around waterways (Bartram 2014; Bolton-Richie 2013b). The estuary is a popular recreation spot,
and faecal contamination of the estuary can make people unwell both through direct contact with the
water and through the consumption of filter feeding shellfish such as cockles and pipis (Bolton-Richie
2013b). Likewise heavy metals can accumulate in shellfish and fish species within the estuary,
potentially impacting human health upon consumption (McMurtie 2012).

3.9.2

Whakaraupō/Lyttelton Harbour

Whakaraupō/Lyttelton Harbour is a narrow embayment of 15 km long, located on the northern coast of
the Te Pātaka o Rākaihautū/Banks Peninsula (Inglis et al. 2008). The coastal ecosystems of the
harbour include expansive tidal mudflats, sandy beaches in sheltered bays, intertidal rock platforms
and rock-walled harbour heads. Coarse sediment containing large amounts of crushed shells extends
through the middle of the harbour; while the remaining parts of the harbour are predominantly muddy
(Inglis et al. 2008).
The extensive areas of intertidal mudflats that occupy the western end of the harbour are recognised
as an Area of Significant Natural Value (ASNV) (ECan 2005). These saltmarshes and tidal flats
support a range of wading bird and waterfowl species such as the bar-tailed godwit, South Island pied
oystercatcher and pied stilt (ECan 2012; LPC 2014). The upper reaches of the harbour are also
recognised as important habitats for fish species such as sole, red cod and flounder (Sneddon 2014),
and contain significant beds of cockles (Hart et al. 2008). The area surrounding Ripapa Island is also
an ASNV.
Whakaraupō is considered a mahinga kai by local Ngāi Tahu hapū Ngāti Wheke, who uphold
customary rights to gather food from the harbour and advocate for it to be managed for this purpose.
Ngāti Wheke are based at their traditional kāinga of Rāpaki and established the first mātaitai
customary fishing reserve there in New Zealand in 1999.
Within Whakaraupō/Lyttelton Harbour is the Port of Ōhinehou/Lyttelton; one of New Zealand’s busiest
shipping ports. The operations area of the port contains biota communities within the sub-tidal benthic
soft sediment and intertidal rocky shores that contain a variety of species including the non-indigenous
mollusc Theora lubrica in the soft sediments (Inglis et al. 2008) and paua along the reclamation wall.
The benthic soft sediment communities are continuously disturbed by maintenance dredging of the
port and navigation channel (Inglis et al. 2008). The artificial structures of the port are colonised by a
variety of species including the invasive kelp Undaria pinnatifida, which was identified within the port in
1991, and has since spread throughout the harbour (Inglis et al. 2008). The invasive Mediterranean
63

fan worm was detected in the port in 2008 with considerable densities of both adult and juvenile
present, however densities have since drastically decreased with no individuals detected during a
survey in 2014 (Floerl et al. 2014).
The catchment of Whakaraupō/Lyttelton Harbour is dominated by land covered in pasture grasses,
with historical deforestation leading to significant and on-going soil erosion and an accumulation of
fine sediment within the harbour (ECan 2008). Urbanisation of areas of the catchment, such as the
township of Ōhinehou/Lyttelton, can often result in an increase in wastewater and stormwater inputs
entering the harbour (Bolton-Ritchie 2011). Stormwater and wastewater flowing into the harbour via
run-off or through streams and stormwater have the potential to carry with them sediment loads, heavy
metals, nutrients and faecal contamination. The port itself occasionally has spillages of fuel and cargo
which can affect water quality (Bolton-Ritchie 2011).

3.9.3

Akaroa Harbour

The Akaroa Harbour is located on the southern side of the Te Pātaka o Rākaihautū/Banks Peninsula ,
and is 17 km long (Woods et al. 2014). The shoreline of the harbour grades from gently sloping
mudflats in the upper harbour, to increasing steep rocky shores, to rugged shores and vertical cliffs at
the head of the harbour (Bolton-Ritchie 2013a; Fenwick 2004). The upper harbour has large intertidal
flats that are home to Zostera sp. which are an important part of the intertidal community as they
provide habitat and a source of food for a range of animals such as gastropods and crustaceans
(Bolton-Ritchie 2005). The intertidal flats also contain populations of cockles which are an important
food source for wading birds, flounders and predatory molluscs, as well as a for human consumption
(Bolton-Ritchie 2005).
There are several ASNV within Akaroa harbour; these are the tidal flats of the upper harbour, the area
surrounding Onawe Island, and the area at the mouth of the harbour from Nikau Palm Gully to Akaroa
(ECan 2005). The latter also forms the Akaroa Marine Reserve. Akaroa harbour is ranked as
nationally important (DOC 1990) on the grounds that is an important habitat for both the Nationally
endangered Hector’s dolphin (Baker et al. 2010) and the nationally vulnerable yellow-eyed penguin
(Robertson et al. 2013), as well as being part of the Te Pātaka o Rākaihautū/Banks Peninsula Marine
Mammal Sanctuary (Bolton-Ritchie 2013a).
Akaroa harbour is home to the Ngāi Tahu sub-tribe of Ngāi Tarewa/Ngāti Irakehu who are based at
their traditional kāinga at Ōnuku, 5 kms towards the heads from the township of Akaroa. Numerous
settlement and mahinga kai sites line the harbour, including the hugely significant Onawe pā located
on the peninsula at the head of the harbour.
Akaroa harbour has a rich marine life with smaller whale species often visiting the reserve, with the
occasional larger whale such as humpback, southern right and blue whales passing by (DOC 2015).
Seals and white-flippered penguins inhabit the rock platform of the marine reserve while albatross,
64

petrels and many other sea and wading bird species live within, or visit the harbour (DOC 2015). The
tidal flats of the upper harbour contain Zostera seagrass beds (Bolton-Ritchie 2005) and numerous
invertebrate species that provide food for wading bird and fish species. The harbour is a popular with
recreational fishers, with blue cod, red cod and sea perch amongst the species commonly landed
(Åkesdotter Källqvist 2009).
The harbour is also a popular recreation and tourism area; with the Akaroa township being the centre
of tourism activity and containing extensive accommodation. The harbour is popular for boating,
kayaking and SCUBA diving. The area is also home to a number of marine farms that raise paua,
mussels and salmon (Bolton-Ritchie 2013a). The quality of the seawater within the harbour is affected
by the quality of the water coming from streams, stormwater, wastewater and general land run-off
(Bolton-Ritchie 2013a). These inputs will have the biggest influence on the upper harbour, which is
some distance from the tidal exchange with the Canterbury Bight (Bolton-Ritchie 2013a).

4 Flood Risk
4.1
4.1.1

Background of Flooding in Ōtautahi/Christchurch
The Plains

The flat land which comprises most of Ōtautahi/Christchurch City is on the Waimakariri flood plain.
The Canterbury Regional Council (Environment Canterbury) has built and maintains a flood defence
system from the Waimakariri River consisting of primary and secondary stopbanks. That defence
system has a high design performance standard of approximately 1/10,000 years. Therefore, the City
Council does not address flooding from the Waimakariri River because it is regarded as a very remote
possibility.
The main rivers in Ōtautahi/Christchurch – namely the Ōtākaro/Avon, Ōpāwaho/Heathcote,
Huritini/Halswell and Pūharakekenui/Styx – have a spring-fed base flow which arises from the aquifers
underlying the floodplain. These rivers, which have relatively small surface water catchments,
respond quickly to local rainfall, which from time to time causes flooding beyond the river and tributary
channels.
Flooding in Ōtautahi/Christchurch was initially the responsibility of the Christchurch Drainage Board,
established in 1875. The Board’s initial focus was on sanitary sewers because the death rate from
diseases such as typhoid, diphtheria and dysentery was the highest of any centre in New Zealand.
However drainage of the central city including flood alleviation became an important priority toward the
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turn of the century. The Board’s history is well documented in Swamp to City (Wilson 1989). The
Drainage Board’s functions were transferred to the Christchurch City Council in 1989.
Swamp to City documents flooding in the 1920s, 1945, 1963, 1968, 1974, 1975, 1976, 1977, 1978,
1979 and 1986. The events of the 1970s led to the construction of the Woolston Cut (1986) in the
Ōpāwaho/Heathcote River and the Dudley Creek diversion. There have been subsequent significant
rainfall events notably in 1992 (accompanied by snow) and also in 1994 and 1999. An event also
occurred in 2000 with effects mostly on the eastern hill areas. Between 2000 and 2012 was a benign
period without significant storm events, however in 2014, there were significant flooding events
exacerbated by effects of the Canterbury Earthquakes (Figure 19).

Figure 19: Flooding in Slater Street, June 2014.
The Council has re-modelled many city waterways to determine the effect of the earthquakes on the
risk of flooding and it is clear that some areas are now at an increased risk and a few have a lowered
risk. Modelling work is ongoing to further understand the effects of the earthquakes on flood risk.
The event in early March 2014 produced significant flooding in the Ōtākaro/Avon and
Ōpāwaho/Heathcote river catchments. There was less flooding in the Pūharakekenui/Styx and
Huritini/Halswell river catchments due to the rainfall distribution. However the significant rainfall in this
event would have caused flooding regardless of the earthquake effects.
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The increase in flooding as a result of the earthquakes is most evident in areas close to the waterways
where soft ground has settled and thus became more flood prone. The Ferrymead area was uplifted
in the earthquake so it became less flood prone, however this uplift has changed the pattern of
upstream flooding in the Ferry Road area.
Flooding in the developed areas of Ōtautahi/Christchurch is mostly relatively shallow and not
particularly fast flowing. It can however, be very disruptive and rise above some floor levels,
particularly in the older developed areas. Less attention was paid to the possibility of flooding when
the older areas were initially developed.
Ōtautahi/Christchurch is low lying in relation to the sea so there are areas of Ōtautahi/Christchurch
which can flood simply as a result of a high tide. The stopbanks in the lower Ōtākaro/Avon River were
built to prevent tidal flooding in the area. Much of the flood plain has been red-zoned following the
earthquakes. High tides also cause higher water levels further up the channels above high tide level.
These are called "backwater effects" and can lead to tidal related flooding at points higher than the
actual tide level in the sea.
Sea level rise is a significant issue for Ōtautahi/Christchurch. The Tonkin and Taylor report (Tonkin &
Taylor 2013) on the implications of sea level rise for Ōtautahi/Christchurch recommends that the
Council should plan for the possibility of a 1.0 m Sea Level Rise by 2115.

4.1.2

Hill Areas

The hill areas receive a higher annual average rainfall than the flat lands in Ōtautahi/Christchurch, and
experience higher intensities as well. This, combined with the steep terrain, can result in high velocity
flood flows that can damage infrastructure and threaten life and property.
The valleys and major rivers downstream of the hill areas are also susceptible to flooding (Figure 20).
Increased run-off from hill developments can worsen existing flooding and therefore requires mitigation
to ensure that the effects are minimised.
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Figure 20: Lansdowne Valley during flooding.
Streams on Te Pātaka o Rākaihautū/Banks Peninsula flow to the sea from each valley and bay. Many
streams have a large spring fed baseflow component. Watercourses vary in size, ranging from small
ephemeral gullies to permanently flowing rivers such as the Okuti River. Most areas of Te Pātaka o
Rākaihautū/Banks Peninsula experience higher annual rainfall depths and higher intensities than the
flat lands. This effect increases with elevation and low-lying settlements, such as Little River, which
are downstream of large, high and steep catchments, are vulnerable to flooding. Steep areas, e.g.,
Ōhinehou/Lyttelton, are vulnerable to short duration, high intensity storms which overwhelm the
drainage network.
Flooding within each of the major catchments is described in more detail in the sections following.

4.2

Ōtākaro/Avon River Flooding

The main Ōtākaro/Avon River channel is thought to originate as a former channel of the Waimakariri
River and thus has a fairly large channel in relation to the size of the catchment. Many of its tributaries
have flooding issues as there has been insufficient consideration of their function as floodways
especially since urban development increased the flood peaks. The strategies used today of
identifying alternative secondary flow paths via easements or by using roadways as secondary
flowpaths for over-design events were not used historically in Ōtautahi/Christchurch urban
developments and hence there is a legacy of flood prone areas.
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The lower Ōtākaro/Avon floodplain would suffer from tidal flooding if it was not for the stopbanks which
presently bound the lower reaches of the river. There are a number of pumping stations to remove
stormwater from the landward side of the stopbanks.
Most of the Ōtākaro/Avon River catchment has been developed for urban purposes and this means
there is little scope to arrange retrofit facilities along with greenfield development to address historic
flood prone areas. Land lowering or settlement as a result of the earthquakes has generally made
these areas more flood prone. In most cases engineering solutions are likely to be the most practical
short term means of reducing the flooding. The lower Ōtākaro/Avon Residential Red Zone was
identified on the basis of geotechnical constraints, however it also has the effect of reducing the area
of flood-prone residential development in the Ōtākaro/Avon catchment.
Within the Ōtākaro/Avon catchment, the Dudley Creek Diversion pipeline is an engineering solution
which beheads Dudley Creek and the Papanui drain and delivers water into Waikākāriki/Horseshoe
Lake. This water is further pumped from Waikākāriki/Horseshoe Lake and into the lower
Ōtākaro/Avon River. This was a Christchurch Drainage Board initiative to limit flooding in areas such
as Flockton Basin however the earthquakes have reversed some of the effectiveness of these works.
Recent storms have prompted the development of a proposal to increase pumping of stormwater from
the area and also increase the flow capacity of lower Dudley Creek.

4.3

Ōpāwaho/Heathcote River Flooding

The Ōpāwaho/Heathcote River is also tidal in its lower reaches, and is a narrower river within a
narrower floodplain than the Ōtākaro/Avon River. The flood mitigation strategy to date has been to
construct the Woolston Cut which allows flood waters bypass a large loop in the river; to construct
storm detention in the upper catchment, and to raise house floor levels (ref. Heathcote River
Floodplain Management Strategy 1998). Urban development limits the options for providing flood
protection to the lower reaches of the river. The Wigram detention basin on Haytons drain has
significantly lowered flood levels above the Cashmere Stream confluence, and has been followed by a
number of others. The recent strategies have been to ensure all new development in the upper
catchment and the hill suburbs have adequate flood mitigation, and also to preserve the natural flood
ponding areas such as Hendersons Basin by suitable planning restrictions in the City Plan.
Other investigations are continuing into measures such as dredging and stopbanking and pumping
and policy responses to manage flooding in the lower reaches of the river.
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4.4

Pūharakekenui/Styx River Flooding

The Pūharakekenui/Styx catchment is more urbanised in its upstream area and the balance is still
largely rural. The lower rural floodplain is protected from tidal flooding by tide gates. Flooding issues
arise from some of the houses in the lower floodplain having been constructed with relatively low floor
levels. Rural areas are now experiencing poorer drainage during periods of low flow as a result of
land subsiding in the recent earthquakes.

4.5

Ihutai/Avon-Heathcote Estuary Flooding

The earthquakes have severely damaged the stopbanks along the lower Ōtākaro/Avon River and the
Beachville Road sea wall at Raekura/Redcliffs. The residential red zone has provided some possible
options to shift the stopbanks away from the unstable soils near the river banks. Other areas around
the Ihutai/Avon-Heathcote Estuary such as Southshore were not stopbanked but are prone to tidal
flooding which will be worsened as a result of the anticipated sea level rise. Until now the residential
strip along the foreshore has been a sufficient barrier however a longer term strategy is needed to
adapt or defend or retreat from this area and other areas subject to tidal flooding. Given that sea level
rise will continue for centuries, the eventual solution will be to retreat from the tidal areas however it
may be appropriate to use adaptation (e.g., raising floor levels) and/or defence (e.g., erecting
stopbanks or tidal barriers) until retreat can be managed in an orderly way. The earthquakes have
provided Ōtautahi/Christchurch with the opportunity to build a long term strategy into its recovery
rather than await a future catastrophic event such as happened in New Orleans before longer term
plans are conceived. Investigations into these matters are continuing as part of the post-earthquake
Land Drainage Recovery Programme.

4.6

Huritini/Halswell River Flooding

Some upper tributaries of the Huritini/Halswell River are situated within in the Ōtautahi/Christchurch
boundary and the Huritini/Halswell River forms part of the boundary with the Selwyn District. While it
is important to limit flooding in these upper tributaries – it is also important to not make flooding worse
in the very flood prone mid and lower reaches of the river within Selwyn District.
The Halswell Junction Detention Basin was constructed in 1992 and has recently been extended to
assist with stormwater management of the upgrade to Halswell Junction Road. (Note that the longterm plan is for this basin to discharge to the Ōpāwaho/Heathcote in order to reduce the discharge
from industrial areas to the Huritini/Halswell River.) A number of developments in the upper
Huritini/Halswell River catchment were planned as part of the South West Area Plan and these are
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being presently being constructed with flood detention and stormwater treatment facilities which will
mitigate for a 1/50 year event.

4.7

Flooding on Te Pātaka o Rākaihautū/Banks Peninsula

The main settlements of Te Pātaka o Rākaihautū/Banks Peninsula have their own flooding related
issues. In particular, Ōhinehou/Lyttelton is situated on a steep catchment and has a series of brick
barrel drains running down the slopes. Surrounding areas are not well serviced or connected to these
trunk mains and when the street drainage network is overwhelmed or blocked it can result in erosion
and flooding damage.
Little River sits on the narrow flood plain below a large hill catchment so that when a major storm
arrives it is difficult to avoid flooding in the developed area near State Highway 75. Christchurch City
Council, in association with the Wairewa Runanga, has maintained the level of Te Roto o
Wairewa/Lake Forsyth in recent years such that it has not been a contributor to flooding in Little River
although this has historically been a controversial issue.
Akaroa also sits at the foot of some steep but relatively short catchments. The natural drainage
channels in many cases do not have suitable setbacks and so the developments can suffer from
flooding from time to time. Reclaimed land on the foreshore also effectively flattens the slope of the
streams and this can lead to deposition of sediment and water flooding across the reclaimed area.

5 Cultural Values
5.1

Mana Waimāori - Ngāi Tahu Perspectives on Stormwater Management
Ko te wai te oranga o ngā mea kātoa
Water is the life giver of all things

Water is a taonga of the utmost importance to Ngāi Tahu, playing a central role in the culture,
traditions and ongoing identity of the iwi, particularly in relation to the custom of mahinga kai
(traditional food and resource gathering). As Tau, Goodall, Palmer and Tau (1990) explain:
“water is held in the highest esteem because the welfare of the life that it contains
determines the welfare of the people reliant on those resources” (p4 - 12).
Water is therefore not only a source of food and physical sustenance, but a source of mana and
spiritual sustenance, being intricately linked to, and reflective of, the wellbeing of the iwi. Water was,
and remains, critical to the economic survival of Ngāi Tahu, particularly in relation to both customary
and commercial fisheries, papakainga and housing, as well as horticultural and agricultural land use.
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Ngāi Tahu also have long held concerns over the degradation of New Zealand’s water environments
and the erosion of traditional relationships with water, particularly with regard to customary rights,
access and management (Ellison 2007). Accordingly, Ngāi Tahu have raised water quality,
management and rights related concerns under the Resource Management Act and to the Waitangi
Tribunal over the last three decades. The overarching driver for this involvement has been to pursue
improvements in water quality and quantity outcomes, thus improving associated values such as
mahinga kai.
Stormwater management is a key aspect of water management about which Ngāi Tahu have both
raised concerns, and see opportunities for improved water quality, particularly in urban areas. The
following sections provide a brief background to the values Ngāi Tahu hold for freshwater, followed by
an overview of mana whenua in the Christchurch City Council area. Information on specific Ngāi Tahu
issues and policy positions in relation to stormwater are dealt with in Section 6 of this application.
Section 8 provides information on key cultural impacts in relation to this consent.

5.2

Ngā Wāi Tūpuna - Intergenerational Values and Relationships with Water

The relationship between Ngāi Tahu and water is founded within tribal traditions and a world view that
understands waimāori (freshwater) as flowing in a perpetual cycle between Ranginui (the sky father)
and Papatuanuku (the Earth mother). The health and wellbeing of water resources, in all their forms,
is inextricably linked to the health of the iwi. This is reinforced by the words of Matiaha Tiramorehu, a
renowned Ngāi Tahu tohunga and rangatira of the 19th Century, who stated:
Te Tōimairaki, me te hukapapa, me te hukarere, me te ua.
He aitaka nā Raki i a Papa, koia te taru ka tupu ai i te raumati.
Morning mists, ice, snow and the rain.
Descendants of Raki and Papa, the shoots from which life grows.
This relationship between Ngāi Tahu and waimāori is entwined within the wider natural landscape.
Ngāi Tahu has a holistic world view, where all things are related and interconnected. This provides an
enduring link between Ranginui and Papatuanuku, ki uta, ki tai – from the mountains to the sea.
Consistent with this view, Ngāi Tahu have an obligation as kaitiaki to protect and enhance the mauri of
all natural resources, particularly freshwater, for the benefit of this, and future generation –
mō tātou,a, mō ka uri a muri ake nei
for us and our children after us
While tikanga and kawa relating to waimāori varies between tribal groups, it is considered a taonga
tuku iho of paramount importance to all. The value of waterways in providing habitat for valued food
resources, including fisheries, birds and plants is of critical importance to Ngāi Tahu. In particular,
native fisheries are significant as the bastion of surviving mahinga kai as well as being a key indicator
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of waterway health. That the health and wellbeing of waimāori is inseparable from the health and
wellbeing of the people is encapsulated in the following whakatauki:
Toitū te marae a Tane, Toitū te Marae a Tangaroa, Toitū te Iwi
If the land is well, and the water is well, the people will thrive

Mana Whenua - Ngāi Tahu Whānui, Te Rūnanga o Ngāi Tahu and Papatipu
Rūnanga

5.3

Ngāi Tahu Whānui are the iwi (Māori tribe) who hold manawhenua over a large proportion of
Te Waipounamu - the South Island. The modern iwi originates from three main strands of whakapapa,
including Waitaha, Kāti Mamoe and Ngāi Tahu. Waitaha were the earliest people to arrive in
Te Waipounamu, migrating from the Pacific in their waka - Uruao and under the leadership of
Rākaihautū over 40 generations ago. Kāti Mamoe were next to arrive and were followed by Ngāi Tahu
th

around the 17 century, with both groups coming from the East Coast of Te Ika a Maui (the North
Island). Through intermarriage, warfare and alliances, Ngāi Tahu amalgamated with Kāti Mamoe and
Waitaha and established manawhenua over their tribal area prior to European arrival. Specific hapū
or sub-tribes established control over distinct areas of the island and have maintained their mana over
these territories to this day.
Te Rūnanga o Ngāi Tahu is the mandated iwi authority established by Ngāi Tahu Whānui under
Section 6 of the Te Runanga o Ngai Tahu Act 1996 to protect the beneficial interests of all members of
Ngāi Tahu Whānui, including the beneficial interests of the Papatipu Rūnanga of those members.
Te Rūnanga o Ngāi Tahu is governed by elected representatives from each of the 18 Papatipu
Rūnanga and has an administrative office as well as a number of commercial companies.
Papatipu Rūnanga are the administrative councils of traditional Ngāi Tahu hapū (sub-tribes) based
around their respective kāinga/marae based communities and associated Māori reserves, pā, urupā
and mahinga kai areas. There are six Ngāi Tahu Papatipu Rūnanga who have traditional associations
with the Christchurch City Council district, including:


Te Ngāi Tūāhuriri Rūnanga
o

The takiwā of Te Ngāi Tūāhuriri Rūnanga centres on Tuahiwi and extends from the
Hurunui to Hakatere, sharing an interest with Arowhenua Rūnanga northwards to
Rakaia, and thence inland to the Main Divide.



Te Hapū o Ngāti Wheke/Rāpaki Rūnanga
o

The takiwā of Rāpaki Rūnanga centres on Rāpaki and includes the catchment of
Whakaraupo and Te Kaituna.



Te Rūnanga o Koukourārata
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o

The takiwā of Te Rūnanga o Koukourārata centres on Koukourārata and extends from
Pohatu Pā to the shores of Te Waihora including Te Kaituna.



Ōnuku Rūnanga
o

The takiwā of Ōnuku Rūnanga centres on Ōnuku and the hills and coasts of Akaroa to
the adjoining takiwā of Te Rūnanga o Koukourārata and Wairewa Rūnanga Centred
on their kāinga/marae at Ōnuku within Akaroa Harbour.



Wairewa Rūnanga
o

The takiwā of Wairewa Rūnanga centres on Wairewa and the catchment of the lake
and the hills and coast to the adjoining takiwā of Koukourārata, Ōnuku and Taumutu
Rūnanga.



Te Taumutu Rūnanga
o

The takiwā of Taumutu Rūnanga centres on Taumutu and the waters of Te Waihora
and adjoining lands and shares a common interest with Ngāi Tūāhuriri Rūnanga and
Te Rūnanga o Arowhenua in the area south to Hakatere.

5.4

Mahaanui Kurataiao Ltd and the Mahaanui Iwi Management Plan

The above Papatipu Rūnanga work together on resource management matters through Mahaanui
Kura Taiao Ltd (MKT). MKT in turn work with the CCC (as well as the Waimakariri and Selwyn District
Councils) to assist them to fulfil their statutory responsibilities to tangata whenua in carrying out their
functions as planners and consent authorities under the RMA.
MKT and the Papatipu Rūnanga, in-conjunction with councils and Te Rūnanga o Ngāi Tahu developed
the Mahaanui Iwi Management Plan (MIMP) in 2013 to guide this work. The MIMP includes an
explanation of key issues as well as policies relating to stormwater management which are outlined
further in Section 7.7.
Section 6.2 of this application explains the process undertaken for working with Ngāi Tahu Papatipu
Rūnanga and MKT to inform the assessment of MIMP policies and cultural impacts related to the
proposed consent. Section 8.9 provides a summary of the cultural impacts identified through this
process as part of the Assessment of Effects on the Environment (AEE).
Figure 21 is a map from the MIMP showing the location of the six Ngāi Tahu Papatipu marae within
the CCC area.
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Figure 21: Location of the six Ngāi Tahu Papatipu marae within the CCC area.

6 Planning Framework
6.1

Resource Management Act 1991

The key provisions of the RMA which are relevant to the activity are discussed in this section. Part 2
of the RMA contains sections 5 to 8 which define the purpose and principles of the RMA, and Part 6
addresses matters related to resource consent considerations in sections 104 to 107. The relevant
provisions of these sections are outlined below.

6.1.1

Section 5: Purpose

The purpose of the Act is to promote the sustainable management of natural and physical resources.
The proposed management of sites and construction activities and installation of stormwater treatment
facilities can provide for the wellbeing of people and communities, and the development of the
Christchurch’s CSNDC, while still ensuring that the effects of stormwater discharge are avoided or
mitigated.
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Based on the assessment of effects, in particular the expected discharge quality, the life-supporting
capacity of water, soil and ecosystems can be safeguarded through the sustainable management of
stormwater treatment and discharge. Therefore, it is considered that the proposal is consistent with
the purpose of the Act.

6.1.2

Section 6: Matters of national importance

Section 6 of the RMA identifies matters of national importance to be recognised and provided for. The
following Section 6 matters are of particular relevance:
a) “The preservation of the natural character of the coastal environment (including the coastal
marine area), wetlands, and lakes and rivers and their margins, and the protection of them
from inappropriate subdivision, use, and development:
d) The maintenance and enhancement of public access to and along the coastal marine area,
lakes, and rivers
e) The relationship of Maori and their culture and traditions with their ancestral lands, water,
sites.“
The actions proposed in the CSNDC will help preserve the natural character of the coastal
environment, estuarine areas, lakes, and rivers, tributaries and margins, as well as providing and
enhancing public access to and along these areas. Various detention and treatment devices are
proposed throughout the city to provide for the removal of sediment and contamination within the
network prior to discharge into waterways. On hill areas and throughout Te Pātaka o
Rākaihautū/Banks Peninsula where run off has a more direct route to the coastal environment,
particular care needs to be taken, especially in areas where there is little opportunity for retrofit (due to
a lack of space, or existing development). A combination of street scale rain gardens to capture runoff prior to entering a piped network, and proprietary filtration devices as end of pipe devices prior to
discharge have been suggested. Waterway enhancement is also put forward as providing an overall
improvement in water quality along with the pre-treatment of stormwater wherever possible.
The treatment of stormwater prior to discharge under the CSNDC will help to maintain and enhance
the water quality of the receiving environments to preserve and improve the ability of mana whenua to
retain their relationship with waterways, lakes, estuarine and coastline areas, acknowledging their
current state. It is considered that the relevant matters of Section 6 have been recognised and
provided for.

6.1.3

Section 7: Other matters

In addition Section 7 identifies other matters to which consent authorities shall have particular regard
when exercising their functions under the RMA. With regard to the discharge of stormwater to land
and water under the CSNDC, the following matters are considered to be relevant:
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a)

“Kaitiakitanga.

[(aa) The ethic of stewardship]
(b) The efficient use and development of natural and physical resources.
(c) The maintenance and enhancement of amenity values.
(d) Intrinsic values of ecosystems.
(f)

Maintenance and enhancement of the quality of the environment.

(g) Any finite characteristics of natural and physical resources.
(h) the protection of the habitat of trout and salmon.
(i)

the effects of climate change.”

The matters of amenity values, ecosystems and water quality, including the habitat of trout and
salmon, have been given particular regard and assessed as not likely to be adversely affected by the
activity. The effects on amenity values, ecosystems and water quality, including the habitat of trout
and salmon, are expected to be minor, and in some cases positive due to the predicted reduction in
contaminants entering surface waterways compared to the existing situation.
Kaitiakitanga and the ethic of stewardship has been given particular regard in the assessment of
effects on cultural values, development of Cultural Impact Assessments and through the engagement
process undertaken as part of the development of the consent. Furthermore, CCC is committed to an
ongoing partnership with Papatipu Rūnanga to involve them in the implementation of the consent,
particularly in relation to device design/installation and consent monitoring. The cultural values of
waterways, and the important relationship between these water resources and Ngāi Tahu has been
described in Section 5, while Section 6 includes an analysis of the consent against relevant policies of
the Mahaanui Iwi Management Plan (IMP). The Cultural Impact Assessments that have been
prepared for this application present an evaluation of the relevant cultural values associated with the
SMPs developed under the CSNDC to date. The effects of the activity on cultural values, informed by
engagement with Papatipu Rūnanga, the IMP policy analysis as well as the CIA is summarised in
Section 8. Section 11 outlines the proposed ongoing partnership between CCC and Ngāi Tahu
Papatipu Rūnanga under the consent.
The proposed continuation of the use of land and water for stormwater treatment and disposal is
considered to be an efficient use of natural and physical resources that will maintain, and in many
cases enhance amenity values, and the quality of the environment.
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Particular regard has been had to climate change, and in particular the effects of predicted sea level
rise on potential flood risk. That risk is exacerbated by high rainfall causing stormwater volumes that
need to be appropriately managed to minimise the risk. This has been discussed in more detail in
Section 4.
Given the above assessment, it is considered that particular regard has been had to the relevant
matters of Section 7 of the RMA.

6.1.4

Section 8: Principles of the Treaty of Waitangi

Section 8 of the RMA requires all persons exercising functions and powers under the RMA to have
regard to the principles of the Treaty of Waitangi (Te Tiriti o Waitangi).
As described in Section 5.3 of this consent, Te Rūnanga o Ngāi Tahu is the mandated iwi authority,
with six of its constituent Papatipu Rūnanga having traditional associations with the CCC district. As
outlined in Seciton 11 of this report, engagement has been undertaken with these Papatipu Rūnanga
via MKT, along with an outline of key cultural values (Section 5), an analysis of relevant iwi
management plan policies (Section 6) and the development of CIAs on the SMPs completed to date.
The CCC is committed to a continued partnership with Papatipu Rūnanga to achieve the outcomes for
the values of the potentially affected environments within the CSNDC area. This includes further
development of CIAs for future SMPs, involvement in the design and installation of treatment facilities
as well as monitoring and reporting. There will also be an opportunity for further engagement during
the public notification and submission process. Due regard has been had to the principles of the
Treaty of Waitangi in accordance with section 8 of the RMA.

6.1.5

Conclusion on Part 2 Matters

Given the above assessment, the continued discharge of stormwater to water and land, is considered
to promote sustainable management and is consistent with Part 2 of the RMA.

6.1.6
6.1.6.1

Section 104 – 107 Consideration of applications
Section 104

Section 104(1) of the RMA outlines matters that the consent authority shall have regard to, subject to
Part 2, when considering an application, including the following relevant matters:


Any actual and potential effects on the environment of allowing the activity (104(1)(a)).



Any relevant provisions of (104(1)(b)):
o

a national policy statement

o

a regional policy statement or proposed regional policy statement

o

a plan or proposed plan
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Any other matter the consent authority considers relevant and reasonably necessary to
determine the application (104(1)(c)).

The actual and potential effects are discussed later in this report and concluded to be minor or less
than minor when assessed against the relevant planning provisions and taking into account the
existing environment. Consent conditions are proposed to ensure that mitigation measures are
implemented to avoid or mitigate adverse effects (including the preparation and implementation of
management plans), along with a monitoring programme to record and provide feedback on the
compliance with water quality targets, and delivery of the overriding objectives set out in this
application.
The relevant national and regional policy statements, national environmental standards and regional
plans are considered in the following section. Other non-statutory documents are also assessed such
as the Canterbury Water Management Strategy, the Mahaanui Iwi Management Plan and
documentation prepared under the Canterbury Earthquake Recovery Strategy.
6.1.6.2

Section 104D

The CSNDC discharge of stormwater activity is classified as a non-complying activity. Section 104D
of the RMA requires that after considering an application, a consent authority may grant a resource
consent for a non-complying activity only if it is satisfied that either:


The adverse effects of the activity on the environment will be minor.



The application is for an activity that will not be contrary to the objectives and policies of the
relevant plan.

As assessed in Section 2.2 of this application, the application is for a non-complying activity as a result
of the non-compliance with various conditions of the rules contained in the NRRP, WRRP, LWRP and
RCP.
Section 104D is often referred to as the threshold test, whereby there are two ‘gateways’, one of which
must be passed, in order for a resource consent for a non-complying activity to be granted by a
consent authority.
In this case, the effects of the application have been considered in Section 8 and it is concluded that
the adverse effects of the activity on the environment will be minor, indeed the CSNDC provides for
many positive effects such as maintenance and improvement of water quality overtime, whilst ensuring
that there is no significant increase in adverse effects from flooding. The first gateway is therefore
considered to be passed by the application.
In terms of the second gateway, the relevant objectives and policies of the NRRP, WRRP, LWRP and
RCP have been assessed, and it is concluded that the activity will not be contrary to them. It is
79

considered that the CSNDC is generally consistent with the objectives and policies of the NRRP,
WRRP, LWRP and the RCP, as well as other relevant statutory documents such as the Resource
Management (National Environmental Standard for Sources of Human Drinking Water) Regulations
2007 (Drinking Water NES), National Policy Statement for Freshwater Management and the CRPS.
On this basis, the application for the CSNDC passes both of the gateway tests of section 104D of the
RMA and therefore this application can be assessed on its merits.
6.1.6.3

Section 105

Section 105(1) requires that where an application is for a discharge, regard must be had to:
a) “the nature of the discharge and the sensitivity of the receiving environment to adverse effects.
b) the applicant’s reasons for the proposed choice.
c) any possible alternative methods of discharge, including discharge into any other receiving
environment.”
The nature of the discharge and the sensitivity of the receiving environment to adverse effects have
been assessed earlier in this document.
The approach to assessing the reasons for the discharge choice, and alternative discharge methods
and locations is contained in Section 10 of this document.
6.1.6.4

Section 107

Section 107 of the RMA sets out restrictions on the grant of certain discharge permits. A consent
authority shall not grant a discharge permit for:
(a) “The discharge of a contaminant or water into water; or
(b) A discharge of a contaminant onto or into land in circumstances which may result in that
contaminant … entering water;…
if, after reasonable mixing, the contaminant or water discharged … is likely to give rise to all or any of
the following effects in the receiving waters:
(c) The production of any conspicuous oil or grease films, scums or foams, or floatable or
suspended materials:
(d) Any conspicuous change in the colour or visual clarity:
(e) Any emission of objectionable odour:
(f) The rendering of fresh water unsuitable for consumption by farm animals:
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(g) Any significant adverse effects on aquatic life.”
The proposed treatment of stormwater is designed to ensure that surface water quality is the same or
better as a result of the proposed treatment of the discharges. Based on this, and the information
provided in the assessment of effects on the environment, the discharges are considered to be
unlikely to give rise to any of the effects referred to in Section 107.

6.2

National Policy Statement for Freshwater Management

The National Policy Statement for Freshwater Management 2014 (the Freshwater NPS) sets out the
objectives and policies for freshwater management under the RMA. It took effect on 1 August 2014.
The following objectives and policies relate to water quality and are relevant to the proposal.

Objective A1:
“To safeguard:
(a) the life-supporting capacity, ecosystem processes and indigenous species including their
associated ecosystems of fresh water; and
(b) The health of people and communities, at least as affected by secondary contact with fresh
water;
in sustainably managing the use and development of land, and of discharges of contaminants.”
Objective A2 requires that:
“The overall quality of fresh water within a region is maintained or improved while:
(a) protecting the quality of outstanding freshwater bodies;
(b) protecting the significant values of wetlands; and
(c) improving the quality of fresh water in water bodies that have been degraded by human
activities to the point of being over-allocated.”
The policies that support these objectives direct regional councils to change plans and policy
statements to be consistent with the Freshwater NPS. Policy A3(a) includes a requirement for
regional councils to impose conditions on discharge permits to ensure the limits and targets specified
in regional plans and policy statements (pursuant to other policies in the Freshwater NPS) can be met.
Given the proposed treatment systems for stormwater, and based on the assessment of effects, the
proposal will not contravene Objectives A1 and A2. Consent conditions are proposed in relation to
water quality targets, in accordance with Policy A3(a).
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There are also objectives and policies in the Freshwater NPS 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.
This is supported by Policies C1 and C2. Policy C1 requires regional 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:
(a) “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; and
(b) land and fresh water on coastal water.”
The proposed management of stormwater in the CSNDC area, through an integrated approach to
management throughout the Ōtautahi/Christchurch stormwater network is consistent with the
approach required under Objective C1 and associated policies in the Freshwater NPS.
The involvement of tāngata whenua in freshwater management is also provided for by the Freshwater
NPS. Objective D1 is 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 Freshwater NPS are given effect to.
Policy D1 requires local authorities to take reasonable steps to:
(a) “involve iwi and hapū in the management of fresh water and freshwater ecosystems in the
region;
(b) work with iwi and hapū to identify tāngata whenua values and interests in fresh water and
freshwater ecosystems in the region; and
(c) reflect tāngata whenua values and interests in the management of, and decision-making
regarding, fresh water and freshwater ecosystems in the region.”
Tāngata whenua interests have been taken into account when developing the proposed management
scheme for the CSNDC consent via the engagement undertaken with local Papatipu Rūnanga as well
as consideration of their recognised iwi management planning documents and the preparation of
CIAs. CCC commitment to ongoing partnership will seek to further provide for Policy D1 of the NPS.
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In conclusion, the proposal is considered to be consistent with the relevant provisions of the
Freshwater NPS, relating to water quality, integrated management and tāngata whenua involvement in
freshwater management.

6.3

New Zealand Coastal Policy Statement

Resource consent authorities must have regard to relevant provisions of the NZCPS when considering
applications. The NZCPS took effect from December 2010 and replaces the 1994 version. The
purpose of the NZCPS is to state policies in order to achieve the purpose of the Act in relation to the
coastal environment of New Zealand. It sets out the characteristics and qualities of the coastal
environment, and the challenges of promoting sustainable management, along with the key issues
facing the coastal environment.
The objectives of the NZCPS are to safeguard the integrity, form, functioning and resilience of the
coastal environment and sustain its ecosystems (Objective 1); to preserve the natural character and
features and landscape values (Objective 2); to take account of the principles of the Treaty of
Waitangi, recognise the role of tāngata whenua as kaitiaki and provide for tāngata whenua
involvement in management of the coastal environment (Objective 3); to maintain and enhance public
open space qualities and recreation opportunities (Objective 4); to ensure that coastal hazard risks are
managed, and take into account climate change (Objective 5); to enable people and communities to
provide for their social, economic, and cultural wellbeing and their health and safety, through
subdivision, use and development whilst recognising the values of the coastal environment
(Objective 6); and to ensure that management of the coastal environment recognises and provides for
New Zealand’s international obligations (Objective 7).
In particular, Objective 1 includes maintaining coastal water quality, and enhancing it where it has
deteriorated from what would otherwise be its natural condition, because of discharges associated
with human activity. Objective 6 requires recognition that the protection of values of the coastal
environment does not preclude the use and development in appropriate places and forms, and within
appropriate limits. The CSNDC specifically aims to manage stormwater discharges as a result of
human activity, and provide a framework for detention and treatment prior to discharge. It will allow
the CCC to better control the quality and quantity of stormwater being discharged into their stormwater
network, and ultimately into the coastal environment via the network, rivers and lakes. The CSNDC
provides the framework under which there is potential to enhance water quality over time and requires
monitoring to gauge ongoing water quality in the catchment.
Policy 1 sets out the extent and characteristics of the coastal environment, including the coastal
marine area (CMA); areas where coastal processes, influences or qualities are significant (lagoons,
wetlands, tidal estuaries); areas at risk from coastal hazards; elements and features that contribute to
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the natural character, landscape, visual qualities or amenity values; items of cultural or historic
heritage; and physical resources and built facilities, including infrastructure. Figure 22 shows the
extent of the CMA in relation to the CSNDC Area.
Policy 2 requires that account is taken of the principles of the Treaty of Waitangi (Te Tiriti o Waitangi)
and kaitiakitanga in relation to the coastal environment, including, the cultural relationships that
tangata whenua have with the coastal environment; that iwi authorities be consulted with and involved
in the process of regional policy statements and plans, and applications for resource consents; and to
take into account relevant iwi resource management plans or other relevant planning documents
recognised by the local iwi authority to the extent that its content has a bearing on resource
management issues in the district.
Cultural values have been taken into account when preparing the CSNDC application, with particularly
attention to surface water quality as a key concern for Papatipu Rūnanga. This has included a series
of hui to identify key issues, analysis of relevant iwi management plan policies and preparation of
CIAs. Further engagement is planned with specific relevance to the coastal environment, with CIAs
planned for SMP’s affecting the Christchurch Coast and key harbours of Te Pātaka o
Rākaihautū/Banks Peninsula.
Policy 4 provides for the integrated management of natural and physical resources in the coastal
environment, and activities that affect the coastal environment, with particular consideration to be
given to situations where, subdivision, use, or development crosses the line of mean high water
springs; public use and enjoyment of public space is affected; development or land management
practices may be affected by physical changes to the coastal environment including as a result of
climate change; land use activities affect water quality in the coastal environment and marine
ecosystems through increasing sedimentation; and significant adverse cumulative effects.
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Figure 22: Extent of the coastal marine area in relation to CSNDC area.
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The CSNDC is consistent with Policy 4 in that it provides for the integrated management of stormwater
in the CSNDC Area, which ultimately finds its way to the coastal environment. This general policy
framework for integrated management is also reflected in the Freshwater NPS, the CRPS, NRRP,
WRRP, LWRP and the RCP. The development of the various stormwater management plans will
provide for the detention and treatment of stormwater prior to discharge into waterways, and ultimately
into the coastal environment. The CSNDC provides the framework under which there is potential to
enhance water quality over time, which will include management of sedimentation. Monitoring will be
necessary to gauge ongoing water quality in the coastal environment.
Policy 6 deals with activities in the coastal environment, and in particular Policy 6(1)(b) requires
consideration of the rate at which the built environment and associated public infrastructure should be
enabled without compromising the other values of the coastal environment. In relation to the CMA,
Policy 6(2)(c) requires recognition of activities that have a functional need to be located in the CMA.
The CSNDC does not propose to locate particular structures in the CMA, however there are existing
elements of public infrastructure e.g., the Brooklands flood gates that control water levels between the
Pūharakekenui/Styx River, and the tidal influence of the Brooklands Lagoon.
Policy 23 requires the management of discharge of contaminants, and Policy 23(4) specifically deals
with the discharge of stormwater and requires steps to be taken to avoid adverse effects of stormwater
discharge to water in the coastal environment, on a catchment by catchment basis by various means,
including, avoiding where practicable cross contamination of sewage and stormwater systems;
reducing contaminant and sediment loads through treatment and land use controls; promoting
integrated management of catchments and stormwater networks; and promoting design options that
reduce flows to stormwater systems at source.
The CSNDC proposes to manage the detention, treatment and disposal of stormwater from the CCC
network prior to its discharge into the environment, which includes the nearby coastal environment.
There is separation from the sewage network, and through the stormwater management plans
appropriate treatment and detention systems will control flood flows and sediment loads, and provide
the potential to improve water quality over time.
Finally, Policy 25 deals with development in areas of coastal hazard risk. Policy 25(e) seeks to
discourage hard protection structures and promote the use of alternatives, including natural defences.
The Brooklands flood gates would be considered an existing hard protection structure that provides a
crucial service, releasing flood waters from the Pūharakekenui/Styx River, and also providing some
protection against tidal influences when necessary.
The Canterbury Regional Policy Statement (CRPS) which is discussed below must not be inconsistent
with the NZCPS under section 62(3) of the RMA, and the NRRP, WRRP, LWRP and the RCP must
give effect to the NZCPS under section 67(3)(b) of the RMA. The CRPS, NRRP, WRRP, LWRP and
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the RCP are assessed in detail throughout this application and AEE. It is considered that the CSNDC
application is generally consistent with the objectives and policies of the NZCPS.

6.4

National Environmental Standards

The Resource Management (National Environmental Standard for Sources of Human Drinking Water)
Regulations 2007 (Drinking Water NES) sets out what regional councils must do to comply with the
standard. Its purpose is to reduce the risk of human drinking water sources becoming contaminated.
The Drinking Water NES covers the requirements for issuing water and discharge permits where they
have the potential to affect drinking-water supplies that provide no fewer than 501 people with drinking
water for not less than 60 days each calendar year. Regulation 7 of the Drinking Water NES requires
that a regional council must not grant a discharge permit for an activity that will occur upstream of an
abstraction point, where the drinking water concerned meets the health quality criteria, if the activity is
likely to introduce or increase contaminants in the drinking water to the extent that it would no longer
meet the health quality criteria, or would exceed the guideline values.
The CSNDC does not propose to add additional stormwater to groundwater or surface water where it
has the potential to affect community drinking water supplies. Proposed treatment of stormwater
provided for under the framework of the CSNDC will provide additional mitigation to the existing
contaminant loads in stormwater. There are not expected to be any adverse effects on drinking-water
supplies as a result of the CSNDC.

6.5

Te Rūnanga o Ngāi Tahu Freshwater Policy Statement

The Te Rūnanga o Ngāi Tahu Freshwater Policy Statement (NTFPS) is a recognised iwi planning
document developed by Ngāi Tahu for the purposes of the RMA. The NTFPS 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 NTFPS also recognises and supports the premise of integrated management of waterways –
which is a purpose of developing individual catchment SMPs. Of particular relevance to stormwater
discharges in the CSNDC area, are the following objectives:
Objective 6.1 – To afford total protection to waters that are of particular significance to Ngāi
Tahu
This objective is supported by Policy 1 which identifies that Ngāi Tahu will identify sites for immediate
protection where appropriate, and intends for councils to be advised by Papatipu Rūnanga of
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waterbodies or parts of waterbodies where this is necessary. In terms of the region’s freshwater
resources, there are no statutory acknowledgement areas within the CSNDC area, although the
cultural significance of major waterways and tributaries is acknowledged, as outlined earlier in this
report. While the CSNDC cannot provide total protection, it is proposing mitigation through treatment
devices aimed at maintaining, and overtime improving water quality. Furthermore, CCC is committed
to working with Papatipu Rūnanga to identity, protect and enhance specific sites of significance within
catchments via SMPs.
Objective 6.2 - Restore, maintain and protect the mauri of freshwater resources
Policies 2 to 4, under this objective, are relevant to this application. 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, and Policy 4 seeks to protect the opportunities for Ngāi
Tahu’s uses of freshwater resources in the future. The CSNDC represents an overall management
approach for the CCC stormwater network across the city. The stormwater management plans that
have been developed, along with those still being developed include the intended design of facilities to
specifically ensure that existing flows of waterbodies are maintained where possible, and 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
Policies 2 to 4, under this objective, are relevant to this application. Policy 2 seeks to restore and
enhance the mahinga kai values of rivers, and Policy 3 aims 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 environments is not
adversely affected, providing 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 CSNDC, and in some
cases water quality and riparian enhancement may lead to the increased potential of mahinga kai
harvest opportunities.
The consultation to date and ongoing collaboration between the CCC and the six local Rūnanga will
provide the basis for collaborative management initiatives where appropriate. It is considered that the
CSNDC will not be contrary to the relevant objectives and policies of the Te Rūnanga o Ngāi Tahu
Freshwater Policy Statement. CIAs have been prepared for the three SMPs completed to date and
further CIAs will be developed for remaining catchment SMPs.
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6.6

Mahaanui Iwi Management Plan

6.6.1

Policy Analysis

The Mahaanui Iwi Management Plan 2013 contains a number of policies that are relevant to this
application. The key policies in relation to stormwater are provided below, followed by an assessment
of the resource consent application against these.



General Policy on Stormwater
P6 - The discharge of stormwater in urban, commercial, industrial and rural environments and
can have effects on water quality.



Nga Kaupapa/Policy (Policies P6.1 to P6.6)
P6.1 - To require on-site solutions to stormwater management in all new urban, commercial,
industrial and rural developments (zero stormwater discharge off site) based on a multi-tiered
approach to stormwater management:
(a) Education - engaging greater general public awareness of stormwater and its interaction with
the natural environment, encouraging them to take steps to protect their local environment and
perhaps re-use stormwater where appropriate.
(b) Reducing volume entering system - implementing measures that reduce the volume of
stormwater requiring treatment (e.g., rainwater collection tanks).
(c) Reduce contaminants and sediments entering system - maximising opportunities to reduce
contaminants entering stormwater e.g., oil collection pits in carparks, education of residents,
treat the water, methods to improve quality.
(d) Discharge to land based methods, including swales, stormwater basins, retention basins, and
constructed wetponds and wetlands (environmental infrastructure), using appropriate native
plant species, recognising the ability of particular species to absorb water and filter waste.
P6.2 - To oppose the use of existing natural waterways and wetlands, and drains, for the
treatment and discharge of stormwater in both urban and rural environments.
P6.3 - Stormwater should not enter the wastewater reticulation system in existing urban
environments.
P6.4 - To require that the incremental and cumulative effects of stormwater discharge are
recognised and provided for in local authority planning and assessments.
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P6.5 - To encourage the design of stormwater management systems in urban and semi urban
environments to provide for multiple uses: for example, stormwater management infrastructure as
part of an open space network that provides for recreation, habitat and customary use values.
P6.5 - To support integrated catchment management plans (SWMP) as a tool to manage
stormwater and the effects of land use change and development on the environment and tāngata
whenua values, when these plans are consistent with Policies P6.1 to P6.4.
P6.6 - To oppose the use of global consents for stormwater discharges.



He Kupu Whakamāhukihuki/Explanation
Stormwater run-off from urban, industrial and rural environments can have significant effects on
water quality and waterway health. Improving stormwater management requires on site, landbased solutions to stormwater disposal, alongside initiatives to reduce the presence of sediments
and contaminants in stormwater, and reducing the volume of stormwater requiring treatment.
Low impact development and low impact urban design are fundamental features of sustainable
stormwater management. Aligning stormwater treatment and disposal with best practice
methods will have an overall benefit to water quality.
“Just because a waterway is degraded does not mean it is OK to use it for the disposal
and treatment of stormwater.” IMP Working Group, 2012.



Waimāori Section Policies (Water Quality – Discharges and Wetlands, Waipuna and
Riparian Margins - Wetlands
WM6.9 - To require that local authorities work to eliminate existing discharges of contaminants to
waterways, wetlands and springs in the takiwā, including treated sewage, stormwater and
industrial waste, as a matter of priority.
WM6.10 - To require that the regional council classify the following discharge activities as
prohibited due to significant effects on water quality:
Activities that may result in the discharge of sewage (treated or untreated), stormwater, industrial
waste, animal effluent or other contaminants to water, or onto land where contaminants may
enter water.
WM8.14 - To advocate for a maximum of a 15 year duration on water permits, and consent terms
to reflect the:
a)

Level of existing knowledge about the resource;
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b)

Risk to the resource;

c)

Nature of the activity supported by the take and use of water, and justification for amount
applied for; and

d)

Need for common expiry dates in the catchment.

WM13.5 - To advocate, where appropriate, for the creation of wetland areas to assist with the
management of onsite/site sourced stormwater and other wastewater to utilise the natural
capacity of these ecosystems to filter contaminants. These wetlands must be constructed
wetlands; natural wetlands are not be used to treat or dispose of wastewater. However, they
may be adjacent to natural wetlands, to mitigate the impacts on natural systems.



Papatūānuku Section (Land Use, Urban and Township Planning, Subdivision and waste
Management)
P3.2 - To ensure early, appropriate and effective involvement of Papatipu Rūnanga in the
development and implementation of urban and township development plans and strategies,
including but not limited to:
(e)



Integrated catchment management plans (SWMP) for stormwater management;

Stormwater
2.1 - All new developments must have on-site solutions to stormwater management (i.e., zero
stormwater discharge off site), based on a multi-tiered approach to stormwater management that
utilises the natural ability of Papatūānuku to filter and cleanse stormwater and avoids the
discharge of contaminated stormwater to water [refer to Section 5.4, Policy P6.1].
2.2 - Stormwater swales, wetlands and retention basins are appropriate land based stormwater
management options. These must be planted with native species (not left as grass) that are
appropriate to the specific use, recognising the ability of particular species to absorb water and
filter waste;
2.3 - Stormwater management systems can be designed to provide for multiple uses. For
example, stormwater management infrastructure as part of an open space network can provide
amenity values, recreation, habitat for species that were once present on the site, and customary
use.
2.4 - Appropriate and effective measures must be identified and implemented to manage
stormwater run-off during the construction phase, given the high sediment loads that stormwater
may carry as a result of vegetation clearance and bare land.
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2.5 - Councils should require the upgrade and integration of existing stormwater discharges as
part of stormwater management on land rezoned for development.
2.6 - Developers should strive to enhance existing water quality standards in the catchment
downstream of developments, through improved stormwater management.



Earthworks
3.2 - The area of land cleared and left bare at any time during development should be kept to a
minimum to reduce erosion, minimise stormwater run-off and protect waterways from
sedimentation.



Landscaping and Open Space
7.1 - Sufficient open space is essential to community and cultural wellbeing, and the realization
of indigenous biodiversity objectives, and effective stormwater management.
7.3 - Indigenous biodiversity objectives to include provisions to use indigenous species for:
(i) Street trees.
(ii) Open space and reserves.
(iii) Native ground cover species for swales.
(iv) Stormwater management network.
(v) Home gardens.



Waste Management
P7.3 - To require waste minimisation as a basic principle of, and approach to, waste
management. This means reducing the volume of waste entering the system through measures
such as:
(a)

Education about wise water use.

(b)

Composting and recycling programmes.

(c)

Incentives for existing and new homes, business, developments and council services to
adopt greywater recycling and install low water use appliances

(d)

On site solutions to stormwater that avoid stormwater entering the wastewater system.
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“Tāngata whenua have continuously and strongly advocated for discharge to land as a
waste management tool in the region, utilising the natural ability of Papatūānuku to filter
and cleanse wastewater. For example, the use of constructed wetlands to treat
stormwater or sewage capitalizes on the natural ability of wetlands as the ‘kidneys’ of the
land” p113.



Tangaroa Section - Coastal Water Quality - Discharges to coastal waters
TAN2.2 - To require the elimination of all direct wastewater, industrial, stormwater and
agricultural discharges into the coastal waters as a matter of priority in the takiwā.
“Coastal water quality is also affected by non-point source or diffuse pollution, including
nutrient run off from agricultural land, stock access to coastal waterways and stormwater
run-off from the urban environments”
“The extent and cultural health of coastal wetlands, estuaries and lagoons has declined
significantly as a result of both urban and rural land use, and this has had a marked
impact on mahinga kai resources and opportunities (see Case Study: Muriwai). The
intrinsic and cultural value of these ecosystems requires an immediate and effective
response to issues such as wastewater and stormwater discharges, sedimentation and
nutrient run off” p144 - 145



Waimakariri (Te Riu o Te Aika Kawa (Brooklands Lagoon) and Ihutai (Avon-Heathcote
Catchment)
WAI10.2 - To require that local authorities address and resolve issues associated with sediment
and contaminant loading on this hapuā as a result of:
(a)

Contaminants entering the hāpua from Waimakariri River inflow (i.e., industrial discharges).

(b)

Contaminants entering the hāpua from Pūharakekenui, including urban stormwater water
run-off and discharges.

(c)

Stormwater run-off from adjacent land use.

(d)

Sediment from land use in the catchment.

IH1.1 - To ensure that Ngāi Tahu maintains a prominent and influential role in the re-build of
Ōtautahi post-earthquake, with specific focus on achieving tāngata whenua aspirations for:
(i)

Improved stormwater and wastewater management and infrastructure, reflecting Ngāi
Tahu values and tikanga.
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IH3.3 - To require that local authorities eliminate sources of contaminants to waterways in the
Ihutai catchment, primarily:
(b)

Stormwater discharges into all waterways, including small headwater and ephemeral
streams, and drains.

(c)

Run-off and discharges into waipuna.

(d)

Discharges to Te Oranga (Horseshoe Lake).

IH3.4 - To advocate for the following methods for improving water quality in the catchment:
(a)

Avoiding the infiltration of stormwater into the sewage systems which results in overflow
discharges to the rivers and estuary.

(b)

Protect and retain margins and set back areas along waterways and ensure that these are
of appropriate width and planted with indigenous species.

(c)

Restoration of degraded springs and wetlands.

(d)

Requiring on site and closed stormwater treatment and disposal techniques (that do not
discharge to water) for urban developments, public lands and parks.

Policy IH4.3 To require that local authorities implement the following measures to address
cultural issues associated with the existing wastewater treatment and ocean outfall infrastructure:
(c)

Maintain a separation between the wastewater and stormwater networks at all times (this
means no stormwater to enter wastewater system);



Whakaraupo (Whakaraupō/Lyttelton Harbour)
WH6.4 - To assess subdivision and residential and coastal land development proposals with
reference to general policy on Subdivision and development (Section 5.4 Issue P4) and Coastal
land use and development (Section 5.6 Issue TAN7), with particular attention to:
(a)

Requiring that developers have plans in place for:
(i)

Stormwater infrastructure – stormwater must be clean before it hits the harbour.

(ii)

Protection of local streams.

(iii) Erosion and sedimentation control, including minimising the area of land cleared and
left bare at any given time.
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WH6.7 - To work with the community and local government to address the following matters of
priority during the Ōhinehou/Lyttelton re-build:
(a)



Improvement of existing stormwater infrastructure (as this has impacts on the Harbour).

Sedimentation and Whakaraupō
The need for improved information and understanding of the effects of sedimentation on the
harbour and mahinga kai is a priority area for tāngata whenua. Primary sources of sedimentation
in the harbour as identified by tāngata whenua include:
Accelerated erosion of highly sensitive soils.
Stormwater run-off from roadworks and slips.
“The nature of our soils on the hills means we have to be vigilant about stormwater.”
Yvette Couch-Lewis, Ngāti Wheke. P255



Koukourārata ki Pōhatu (Port Levy to Flea Bay)
KP2.5 - To continue to work with local authorities to develop appropriate policies and rules to
implement and enforce measures to improve coastal water quality, including:
(d)

Stormwater discharge to land as opposed to drain outlets on the beach.

KP4.3 - To assess subdivision and residential land development in Koukourārata with reference
to the following ‘cultural bottom lines’:
(d)

Stormwater must be treated and discharged to land (cannot enter waterways or coastal
waters).



Akaroa Harbour
A1.1 - To support incentives and initiatives to reduce the volume of wastewater entering the
system, as per general policy on Waste management (Section 5.4, Issue P7), including but not
limited to:
(a)

Requiring on site stormwater treatment and disposal to avoid stormwater entering the
wastewater system.

“Tāngata whenua recognise that discharge to land is complicated by the availability of
suitable land, particularly given the amount of land needed to accommodate the excess
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volume of discharge that will occur in wet weather (stormwater overflow) and summer
peak community populations. However, a creative and holistic approach that includes
finding ways to eliminate stormwater contributions to the volume of wastewater entering
treatment plants is a move in the right direction. For Ngāi Tahu, eliminating discharges of
contaminants to Akaroa Harbour is in the interest of the community as a whole and not
just tāngata whenua” P281.
A3.3 - To assess subdivision and residential and coastal land development activities in the
Akaroa Harbour catchment with reference to general policies on Subdivision and development
(Section 5.4 Issue P4), with particular focus on:
(d)

Infrastructure plans for water supply, stormwater and wastewater treatment and disposal.

“We are not against development. We are against development that does not have the
infrastructure and plans in place to address wastewater, water and stormwater issues.”
George Tikao, Ōnuku Rūnanga p283



Wairewa (Lake Forsyth Catchment)
W5.2 To require a clear and structured approach to managing sewage and water infrastructure in
the catchment of Te Roto o Wairewa, including:
(c) Detailed information on water supply, wastewater and stormwater as prerequisite for
resource consent applications.



Te Waihora (Lake Ellesmere Catchment)
Issue TW7: The cultural health of lowland waterways and groundwater is degraded as a result of:
(b) Sewage and stormwater disposal associated with urban and subdivision activities.
TW7.2 To require that water quality issues in the catchment area addressed as per general policy
on Water quality (Section 5.3 Issue WM6) and on the Effects of rural land use (Section 5.3 Issue
WM7), with particular attention to:
(a) The specific nature of the catchment i.e. lake as a sink at the bottom of the catchment,
absorbing the pollutants that flow into it from tributaries, drains and farm run-off.
(b) The need for polluters to be held responsible for their effects on water quality and lake
health.
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6.6.2

Policy Analysis Summary

Overall, there is general alignment between Mahaanui IMP policies and the CSNDC, particularly in
relation to the development and implementation of catchment SMPs and their proposed treatment
devices and facilities.
The MIMP policies advocate for improved treatment of stormwater as well as the resulting
improvement in water quality in natural waterways. In particular, there is support for integrated
catchment management planning and the installation of treatment, retention and attenuation devices
which utilise land treatment/discharge and open space/parks with specific reference to rain gardens,
swales, basins and constructed wetlands. Land based treatment systems are seen to promote cultural
values, reduce erosion, protect soil and reduce sedimentation and contamination of waterways.
Policies for specific catchments focus on improving urban development, particularly subdivision and
the impacts of stormwater runoff to protect water quality, significant sites and mahinga kai.
The policies also seek and support the use of devices that provide multiple benefits such as education
and biodiversity, through to including indigenous planting and interpretation, as well as those that
result in zero discharge from all sites and developments. The MIMP policies also support numerous
requirements under the CSNDC for pre/on-site treatment of stormwater for greenfield residential
development and commercial development, but also advocate for full on-site stormwater treatment
and attenuation, including the installation of green roofs.
There are areas where MIMP policies are in conflict with the CSNDC including where the consent will
result in untreated stormwater entering natural waterways and the coastal environment, as well as the
stated opposition to global consents. Consent term is also an issue, with MIMP policy requiring a 15
year consent. There is also policy ensuring complete separation of the stormwater network from the
sewage wastewater network.
These conflicts can be somewhat alleviated by conditions and a commitment to continual
enhancement through implementing SMPs and treatment devices as well as monitoring and the
ongoing involvement of Ngāi Tahu Papatipu Rūnanga in these processes.

6.7

Canterbury Regional Policy Statement

The Canterbury Regional Policy Statement 2013 (CRPS), which became fully operative in January
2013 (and revised in December 2013), sets the framework for resource management in Canterbury. It
provides an overview of the significant resource management issues facing the region and sets out
how natural and physical resources are to be managed in an integrated way with the aim of
sustainable management. This means providing for the needs of current and future generations,
aiming to improve the quality of the environment.
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The chapters that are particularly relevant to stormwater management are Chapters 4, 5, 7 and 8, and
these are discussed below.
Chapter 4 is concerned with the provision for Ngāi Tahu and their relationship with resources. It sets
out tools and processes that ECan will use to engage with Ngāi Tahu and tāngata whenua in the
management of natural and physical resources. Tools involve matters such as, taking into account iwi
management plans, the involvement of Papatipu Rūnanga in resource consenting processes, and
where appropriate seeking CIA or cultural values assessments in resource consent applications, and
the use of cultural monitoring tools for state of the environment monitoring.
As part of the CSNDC, an overview of cultural values has been included (Section 5), the NTFPS and
Mahaanui IMP have been assessed (Section 6.5 & 6.6) and CIAs on each SMP completed to date
have been undertaken. An assessment of cultural values as part of the assessment of effects on the
environment has also been included (Section 8). Iwi involvement in consultation and development of
the CSNDC has taken place and is intended to continue throughout the implementation of the
CSNDC. Cultural values are also identified as one of the key monitoring parameters in the CSNDC,
and the CCC intends to collaborate with iwi for ongoing monitoring of cultural values to be integrated
with monitoring of the CSNDC across the city.
The MIMP has been assessed in the CSNDC application, along with the development of a CIA for
each SMP, and assessment of cultural values as part of the assessment of effects on the
environment. Furthermore, it is noted that SMPs include provision for identifying, restoring and
protecting sites of high cultural significance, including springs and wetlands. This is supported and
could form part of ongoing engagement and partnership. It is anticipated that each catchment CIA will
spell out more detail on these particular areas and provide recommendations for potential sites for
further work.
Iwi involvement in consultation and development of the CSNDC has taken place and is intended to
continue throughout the administration of the CSNDC. Cultural values are identified as one of the key
monitoring parameters in the CSNDC, and the CCC intends to collaborate with iwi for ongoing
monitoring of cultural values to be integrated with monitoring of the CSNDC across the city.
Chapter 5 deals with land use and infrastructure. Objective 5.2.1 sets out guidelines for development
in the region. Of particular relevance in supporting this objective, is Policy 5.3.5 which requires that
developments are appropriately serviced for sewage and stormwater disposal. This includes a
requirement to design, build, manage and upgrade stormwater services to maximise their on-going
effectiveness. Policy 5.3.6 provides for stormwater infrastructure to be developed and used provided
adverse effects can be mitigated or controlled.
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Chapter 7 deals with water quantity and quality issues. Objective 7.2.1 promotes the sustainable
management of freshwater to enable people and communities to provide for their economic and social
wellbeing provided that:


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



Natural character values are preserved.



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

Objective 7.2.4 provides for the integrated management of water resources, within and across
catchments. Policy 7.3.6 sets out the requirements in relation to freshwater 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 waterbody.
The proposed treatment of stormwater within the CSNDC should ensure that the discharges meet the
requirements of Objective 7.2.1, indeed it is the intent of the CSNDC to ensure the maintenance or
improvement of water quality over time. The integrated management of stormwater and water
resources as part of the CSNDC and the proposal to maintain or improve water quality is consistent
with Objective 7.2.3 and Policy 7.3.6, and with the CRPS as a whole.
Chapter 8 deals with the Coastal Environment and includes objectives that discuss matters such as:
the preservation, protection and enhancement of the coastal environment; providing for appropriate
use and development; protecting regionally significant infrastructure and maritime facilities; providing
for access; and, the protection and improvement of coastal water. Of particular relevance to the
discharge of stormwater is Policy 8.3.7 – Improve water quality in degraded areas, and Policy 8.3.8 –
Discharge of contaminants to costal water that is in a natural state. Policy 8.3.7 seeks to improve the
quality of Canterbury’s coastal waters in areas where degraded water quality has significant adverse
effects on natural, cultural, amenity and recreational values. Policy 8.3.8 seeks to manage discharges
of contaminants into the coastal marine area to maintain coastal water quality that is currently in its
natural state. To implement these policies, the CRPS identifies methods that include the setting of
water quality standards for coastal water and managing land-use and surface water quality where it
directly or indirectly affects coastal water, and to engage with Ngāi Tahu as tāngata whenua to
achieve this.
The CSNDC application covers the discharge of stormwater into the coastal environment from existing
land use and development, and will provide a framework under which the ongoing monitoring and
review of the effects of the discharges will be undertaken in a more comprehensive way than at
present. Water quality standards are set under CSNDC conditions and over time it is expected that
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the effects on coastal water quality as a result of stormwater will lessen. Engagement with Ngāi Tahu
as tāngata whenua is being undertaken as part of the CSNDC.
In summary, the CSNDC application is considered to be consistent with the relevant policy framework
of the CRPS.

6.8

Canterbury Water Management Strategy

The vision of the CWMS 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 CSNDC area falls within the Christchurch – West Melton and Banks Peninsula zones, and the
main water abstractions are wells for potable drinking water and some stock water within the rural
parts of the catchment. There is little in the way of irrigation demands from surface water within the
CSNDC area, however irrigation from surface water occurs north of the airport and below the Groynes
in the Ōtūkaikino Creek catchment.
Implementation of the strategy includes various goals on both a zone and a regional level. Relevant to
the CSNDC waterways, 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.
The CCC, in developing the SMPs, is actively working toward achieving these same goals and the
CSNDC proposal is considered to be consistent with the CWMS.

6.9

Waimakiriri River Regional Plan

The WRRP incorporating Change 1 was made operative on 11 June 2011. The WRRP promotes the
sustainable management of rivers, lakes and hydraulically connected groundwater, and river and lake
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beds in the Waimakariri River Catchment; to maintain and enhance the environment; and to achieve
integrated management of these resources.
Notwithstanding the Minister’s amendments to the WRRP and the NRRP under Section 27 of the
Canterbury Earthquake Recovery Act 2011 (CER) Act (Change 1), to make the Pūharakekenui/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 Pūharakekenui/Styx River catchment that falls
within the ‘Catchment below Woodstock’ on Figure 4 of the WRRP1.
An assessment of the application against the relevant objectives and policies of the WRRP follows
below.
Objective 5.1 is concerned with water quantity matters surrounding the enabling of present and future
generations to gain cultural, social, recreational, economic, health and other benefits from the rivers,
lakes and wetlands in the Waimakariri River Catchment, while safeguarding and protecting a number
of other matters such as, drinking water, life-supporting capacity of the water, mahinga kai and wāhi
tapu, natural character and amenity values.
Policy 5.1 seeks to, “Set and maintain water flow, water level and water allocation regimes and control
the taking, use, diversion, discharge and damming of surface water, and the taking of water from
hydraulically connected groundwater,…”. This is to ensure the protection of the braided character of
the Waimakariri River, the ecosystems and amenity that it supports, as well as the aquatic ecosystems
and habitats, wetlands and amenity based on the Ōtūkaikino Creek, and Pūharakekenui/Styx River
systems. The focus of the policy is primarily on the effects of water takes, and the appropriate
management of water allocation from the catchment including the maintenance of minimum flows to
protect instream values.
It is concluded that the potential adverse water quantity effects from the proposed facilities will be
minor, and this includes the future development scenario of additional urban development within the
catchment. The proposal is considered to be consistent with the objectives and policies for water
quantity in the WRRP.

6.10 Canterbury Natural Resources Regional Plan
The NRRP regulates the sustainable management of natural resources in Canterbury. Chapter 4 of
the NRRP became operative of 11 June 2011, and it contains water quality objectives and policies
which are relevant to stormwater discharges in the CSNDC. It includes a general objective for
groundwater quality in the Canterbury Region, and an objective specific to groundwater quality in
1

Canterbury Regional Council Waimakariri River Regional Plan, October 2004, ISBN 1-86937-502-5, page 17.
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Ōtautahi/Christchurch, both of which are relevant to the stormwater discharges to ground. The
relevant objective and associated policies are discussed below.
The relevant 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 Table WQL16 in Schedule WQL1 of the NRRP respectively.
The CSNDC includes waterways for which there are relevant environmental quality outcomes in Table
WQL5, and relevant water quality standards in Table WQL16 in Schedule WQL1.
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.
There is no future proposal to transfer water within or between catchments, or for a large-scale
discharge of a considerably different water quality than that of the receiving environment, nor will the
proposed discharges result in the movement of fish or other organisms into catchments where they
are not already present.
Policy WQL1(2)(b) then clarifies that if the requirements of Policy WQL1(1)(b) are satisfied and the
existing receiving water quality does not meet the relevant standards in Schedule WQL1, the
discharge will only be allowed if:
(i)

The discharge outside of the Mixing Zone does not result in further decline in water
quality; or has no significant adverse effect on any purpose of management or outcome in
Table WQL5.

(ii)

The adverse effects on a water body with natural state water quality are no more than
minor.

(iii)

The discharge is from an existing local authority network and there is a substantial
commitment to progressively improve the quality of the discharge so that, as soon as
practicable but no later than year 2025, the discharge will not breach the water quality
standards for the receiving water, or prevent achievement of the outcomes in Table WQL5
for a river.

Contaminant load modelling and water quality assessments confirm that the proposed treatment and
discharge of stormwater from the CCC’s stormwater network within the CSNDC Area demonstrates
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consistency with Policy WQL1(2)(b)(i) and (iii). The discharge is from an existing local authority
network and there is a substantial commitment to progressively improve the quality of the discharge,
although it is not known at this point in time whether the outcomes in Table WQL5 will be met by the
year 2025. The CSNDC will not prevent the achievement of the outcomes in Table WQL5, indeed it
provides a framework under which there is the potential for improvement. The discharge outside of
the Mixing Zone (described in more detail below) is not expected to result in further decline in water
quality, and in fact represents the potential for an improvement to water quality over time, when
compared to the alternative of not providing the treatment and disposal methods proposed.
Policy WQL1(3) provides the criteria that apply when determining the size of a Mixing Zone:
(i)

The measures to be applied to ensure the size of the Zone is as small as practicable.

(ii) The Zone, either alone, or in combination with other Mixing Zones shall not occupy a major
proportion of the receiving water body.
(iii) The Zone shall not create a barrier to the migration of fish.
(iv) The Zone shall not limit contact recreation in areas listed in Schedule WQL7.
(v) The Zone shall not result in a significant effect on Ngāi Tahu cultural values.
(vi) The discharge shall not result in the production of offensive or objectionable odours in the
Zone.
(vii) The discharge shall not result in the accumulation of toxic or persistent contaminants within
the Zone.
Policy WQL1(4) requires that there is no Mixing Zone where the discharge occurs within 500 metres
upstream in a river or artificial watercourse from a community drinking water supply intake.
The proposal is expected to be consistent with the provisions of Policy WQL1(3) in particular, the
Mixing Zones will not occupy a major proportion of the receiving water body, nor will they create a
barrier to the migration of fish. The Mixing Zones are not contained in any of the areas for contact
recreation contained in Schedule WQL7, and will not have a significant effect on Ngāi Tahu cultural
values. The discharges will not result in the production of offensive or objectionable odours, nor result
in the accumulation of toxic or persistent contaminants within the Mixing Zones. The approach being
taken by the Christchurch City Council in applying for resource consent for the CSNDC represents
appropriate and sustainable management of the water resource.
Objective WQL2.1 sets out water quality outcomes for groundwater in Canterbury. Objective 2.1(2)
sets standards for groundwater quality in semi-confined and unconfined aquifers, including standards
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for nitrate nitrogen concentrations, aesthetic determinands, Escherichia coli (E. coli) and any other
inorganic or organic determinands of health significance.
Policy WQL7 sets out the approach for managing point source discharges to land. Before allowing a
point source discharge to land, it requires best practice measures to be undertaken to minimise the
volume and concentration of the contaminant in the discharge. Where point source discharges are to
be allowed, discharges are to be applied in a way and at a rate that:


Does not exceed the natural capacity of the soil to assimilate contaminants.



Minimises the risk of groundwater contamination.



Avoids risks to public health.



Will not result in accumulation of contaminants in the soil.

Policy WQL8 seeks to manage minor point source discharges onto or into land. It allows the
discharge of a contaminant to land provided contaminants are not persistent in soil or sediment, and
do not pose a risk to human health, or have a more than minor effect on the environment. It also
requires that the discharge does not result in groundwater being rendered unsuitable or unpalatable
for human or animal consumption, or have toxic chemicals present.
Given the contaminants contained in stormwater, and that the stormwater discharged to ground is
treated via infiltration through the base of the ponds, the resulting discharge quality should continue to
avoid contamination of groundwater resources. The soils used for infiltration are monitored to ensure
the removal and replacement of any contaminated soil, avoiding any risk to public health, and
ensuring that the discharges do not exceed the capacity of the soils to assimilate and treat
contaminants.
Objective WQL2.2 addresses contaminated land. It requires that on any land where contamination
poses an unacceptable risk to human health or the environment, the land is to be managed in a way
that reduces the risk from discharge to groundwater, to a level that is acceptable to human health and
the environment. Under Policy WQL12(3) and (4) on land classified on the ECan’s Listed Land Use
Register (LLUR) as ‘significant adverse environmental effects’ this includes requiring that any
discharge of contaminants from that land avoids or minimises adverse effects on human health,
aquatic ecosystems and water quality. It also requires that discharges from any land on the LLUR do
not result in significant adverse effects on the environment.
For catchments where it has been completed, the contaminant load model (CLM) includes the
appropriate run-off characteristics for industrial sites in its modelling of existing and predicted
stormwater quality. It follows that the conclusions regarding water quality improvements over time
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take full account of the potential for existing industrial stormwater discharges. The intent is for this
consent, coupled with the industrial site audits and requirements imposed upon individual sites over
time, provides consistency with Policy WQL12.
Once the CSNDC is granted, CCC and ECan will continue to work together on a process for industrial
site audits. There is provision in the suggested consent conditions for the CCC to exclude stormwater
entering the stormwater network from any industrial site if that stormwater does not meet conditions
set in this consent (Schedule 1 to the proposed consent conditions).
To minimise the risks associated with stormwater discharges from contaminated land, there will be no
stormwater treatment systems located on sites identified by the ECan as being potentially
contaminated, or listed on the ECan’s LLUR. Any construction-phase discharges from contaminated
sites being developed are also excluded from the resource consent. Any further risks from
contaminated sites will be identified and addressed through the industrial site audit process, described
above. The measures outlined for contaminated sites should ensure that the activity is consistent with
Objective WQL2.2.
In addition to Objective WQL2, Chapter 4 includes specific provisions to protect groundwater in the
Christchurch Groundwater System, which is divided into seven protection zones referred to as
Christchurch Groundwater Protection Zones (three main zones with four sub-zones of the most
vulnerable zone). The provisions for these zones aim to avoid new discharges to ground in most of
the zones within this aquifer system, to protect Ōtautahi/Christchurch drinking water. The overarching
objective for the Christchurch Groundwater System is Objective WQL4 which seeks to maintain or
enhance Ōtautahi/Christchurch groundwater in its current high quality, and to remediate as far as
practicable groundwater subject to existing localised contamination.
The existing discharges to ground occur in the area identified as Christchurch Groundwater Protection
Zone 2 on Map Volume – Part 1 Planning Maps.
Policy WQL14(1) provides for the establishment of activities provided for by the CCC, or CRPS, to the
extent that the activities are consistent with the protection of groundwater quality and where
appropriate best management practice measures are implemented to avoid or mitigate adverse effects
on groundwater quality.

The discharge to ground via infiltration ponds (e.g, Awatea basins in the South West area) is
consistent with Objective WQL2 and Policy 14(1). Given the treatment (infiltration basins), effects on
groundwater are mitigated, and this is considered to be consistent with Policy WQL14. The discharge
of most stormwater in the CSNDC Area is to surface waterways rather than ground, which
acknowledges Objective 4 and associated policies seeking to avoid discharges to ground in vulnerable
zones within the Christchurch Groundwater System.
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Policy WQL19 specifically deals with the effects of activities in Christchurch Groundwater Protection
Zone 2 to ensure that there is no significant increase in the effects of contamination of groundwater.
In particular Policy WQL19(3) requires the management of effects of existing lawfully established
activities by implementation of current industry design standards and relevant codes of practice.
Existing systems that discharge to ground will continue to operate in accordance with conditions of
CSNDC.
In summary, it is considered that the stormwater treatment systems and other mitigation proposed will
ensure that stormwater is treated and discharged in a manner that is not contrary to the relevant
objectives and policies in the NRRP.

6.11 Canterbury Land and Water Regional Plan
The ‘decisions version’ of the LWRP was notified on 18 January 2014. Its purpose is to provide clear
direction on the management of land and water in order to meet community aspirations for water
quality in both urban and rural areas.
The LWRP contains a number of objectives to achieve six key issues including the competing
demands for water in Canterbury, the need for integrated and consistent management of water and
land uses, issues arising from interconnected water and land resources, natural hazards, and
managing new and existing activities. The LWRP contains strategic policies to implement the
objectives. The strategic policies seek to address matters such as: meeting freshwater outcomes for
lakes, rivers, wetlands and aquifers (Policy 4.1); managing lakes, rivers and aquifers to take account
of freshwater outcomes, cumulative effects of land uses, discharges and abstractions to meet water
quality limits in Schedule 8 (Policy 4.2); specific management parameters for surface water bodies
(Policy 4.3) and groundwater (Policy 4.4); managing water so as to provide for human and stock
drinking-water supplies (Policy 4.5); specific control of damming, diverting or taking of water in high
naturalness water bodies (Policy 4.6); control over the granting of resource consents for new activities
where they would cause a water quality or quantity limit in Schedule 8 to be breached (Policy 4.7); and
control over the harvest and storage of water (Policy 4.8).
The LWRP policies that are more specific to particular activities are the Activity and Resource Policies.
Of particular relevance to the discharge of stormwater are the Policies 4.15, 4.16 and 4.17. A
discussion of these policies is set out below.
Policy 4.15 requires that in urban areas, the adverse effects on water quality, aquatic ecosystems,
existing uses and values of water and public health from the cumulative effects of stormwater
discharges are avoided by all stormwater being discharge in accordance with a stormwater
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management plan where one has been consented and for any reticulated stormwater system installed
after 11 August 2012 being designed and managed to avoid sewage discharge into surface water.
Within the catchments for which stormwater management plans have been completed, the discharge
of stormwater is occurring in accordance with those plans. The CSNDC proposes a number of
conditions that will need to be complied with across the city. Within catchments where stormwater
management plans are still being developed, the discharge of stormwater will still be subject to the
CSNDC conditions which include receiving environment objectives for water quality and aquatic
ecology including targets to be achieved under the consent. The proposed conditions also include a
timeframe for the delivery of the stormwater management plans that are not currently fully developed.
All new stormwater facilities will be designed and managed to avoid sewage discharge into surface
water.
Policy 4.16 requires that any reticulated stormwater system for any urban area is managed in
accordance with a stormwater management plan that addresses the following matters:
“(a)

the management of all discharges of stormwater into the stormwater system; and

(b)

for any reticulated stormwater system established after 11 August 2012, including any
extension to any existing reticulated stormwater system, the discharge of stormwater being
subject to a land-based or designed treatment system, or wetland treatment prior to any
discharge to a lake or river; and

(c)

how any discharge of stormwater, treated or untreated, into water or onto land where it
may enter water meets or will meet, the water quality outcomes and standards and limits
for that waterbody set out in Table 1, Schedules 5 and 8 … and;

(d)

the management of the discharge of stormwater from sites involving the use, storage or
disposal of hazardous substances, and

(e)

where the discharge is from an existing local authority network, demonstration of a
commitment to progressively improve the quality of the discharge to meet condition (c) as
soon as practicable but no later than 2025.”

The existing stormwater management plans address all of the matters set out in Policy 4.16. The
stormwater management plans that are still in the process of being developed will also address each
of the matters set out in Policy 4.16. In particular, with regard to the CSNDC the discharge is from an
existing local authority network, and it is proposed to maintain or progressively improve the quality of
the discharge towards meeting the water quality outcomes and standards and limits for the
waterbodies. This will be achieved in some waterbodies prior to others, and it is unlikely to be
achieved for all waterbodies by 2025 however the CSNDC provides the framework for comprehensive
management to provide potential for improvements in water quality over time. Section 13 describes
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the implementation expected across the different catchments in terms of providing for the maintenance
or improvement of water quality in more detail.
Policy 4.17 requires stormwater run-off volumes and peak flows to be managed so that they do not
cause or exacerbate the risk of inundation, erosion or damage to property or infrastructure
downstream or risks to human safety.
Section 4 of this report includes discussion surrounding flood risk and mitigation throughout
Ōtautahi/Christchurch, including the implications arising after the Canterbury recent series of
earthquakes. The CSNDC and associated stormwater management plans address stormwater run-off
volumes and peak flows. One of the general principles of the proposed conditions of the CSNDC,
include the reduction of the adverse effects of flooding, and requires stormwater management plans to
include mitigation measures for potential flooding, and to identify the locations of areas subject to flood
hazards. These measures are intended to manage the flood risk so that there will be no exacerbation
of the risk to human safety, or of inundation of people’s property or infrastructure.
On the basis of the above assessment, it is considered that the CSNDC is generally consistent with
the policy framework of the LWRP.

6.12 Regional Coastal Plan 2012
The Regional Coastal Plan (RCP) was made operative, as amended, on 20 September 2012.
The purpose of the RCP is to promote the sustainable management of the natural and physical
resources of the Coastal Marine Area and the coastal environment and to promote the integrated
management of that environment. It sets out issues relating to, the protection and enhancement of the
coast, water quality, controls on activities and structures, and coastal hazards. An RCP must deal with
the Coastal Marine Area, but ECan has determined that the RCP covers both the Coastal Marine Area
and the areas immediately landward of this.

2

Section 7.1 of the RCP deals with Coastal Water Quality and describes the issue of concern being
point and non-point source discharge of contaminants directly or indirectly into the waters of the
Coastal Marine Area, as these can adversely affect water quality. Objective 7.1 is to enable present
and future generations to gain cultural, social, recreational, economic, health and other benefits from
the quality of the water in the Coastal Marine Area, while:
“(a)

2

Maintaining the overall existing high natural water quality.

Regional Coastal Plan 2012, Section 1.3, page 1-2
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(b)

Safeguarding the life-supporting capacity of the water.

(c)

Safeguarding, and where appropriate, enhancing its value for providing mahinga kai for
Tangata Whenua.

(d)

Protecting wahi tapu and wahi taonga of value to Tangata Whenua.

(e)

Preserving natural character and protecting outstanding natural features and landscapes.

(f)

Maintaining, and where appropriate enhancing, amenity values.

(g)

Recognising the intrinsic values of ecosystems and the finite characteristics of the coastal
environment.”

The RCP policies include the establishment of water quality classifications and the following areas
within the CSNDC are identified as water managed for the maintenance of aquatic ecosystems, and
water quality managed and where necessary improved for this purpose (Policy 7.2(a)): the
Ōtākaro/Avon River mouth, the Ōpāwaho/Heathcote River mouth, the Operational Area of the Port of
Ōhinehou/Lyttelton.
Policy 7.2(b) identifies the following areas within the CSNDC as water managed for contact recreation
and for the maintenance of aquatic ecosystems, and the water quality maintained and where
necessary improved for those purposes: the Waimakariri river mouth, Brooklands Lagoon and
adjacent coastal waters; Ihutai/Avon Heathcote Estuary; the western part of Whakaraupō/Lyttelton
Harbour; Childrens Bay, Takamatua Bay, Robinsons Bay, Duvauchelle Bay, Barrys Bay and French
Farm Bay in Akaroa Harbour.
Policy 7.2(c) identifies the following areas within the CSNDC as water managed for shellfish gathering,
for contact recreation and for maintenance of aquatic ecosystems: Rapaki; the outer or eastern part of
Whakaraupō/Lyttelton Harbour; Koukourarata/Port Levy; Pigeon Bay; Little Akaloa bay; Okains Bay;
Le Bons Bay; and Akaroa Harbour.
Policy 7.2(d) requires that once the degraded water quality in an area has been improved to
consistently meet the standards set in the relevant water quality class, ECan will review the
classifications and where appropriate prepare changes to the RCP that will aim at achieving higher
levels of water quality for that area. The explanation for the policy clarifies that the areas have been
identified as needing to be classified because they have, or have the potential for having, degraded
water quality and are either used now or have potential to be used for shellfish gathering, contact
recreation, and the maintenance of aquatic ecosystems.
The explanation acknowledges that some parts of the areas identified are already suitable for the
purposes specified and in those cases the water quality should be maintained. It also acknowledges
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that in the foreseeable future it would not be practicable to adopt contact recreation and/or shellfish
gathering standards for the port areas.
Policy 7.4 is relevant to the CSNDC where a point source discharge of a contaminant or water into
water, or onto or into land in the Coastal Marine Area. It provides for such discharges in
circumstances where the discharge, after reasonable mixing, would not achieve the water
classification purposes for which the water quality standards are set in the RCP, and in these
circumstances an applicant must satisfy ECan that:
(a) “Exceptional circumstances justify the granting of the consent; or
(b) The discharge is of a temporary nature; or
(c) The discharge is associated with necessary maintenance work; or
(d) Practicable alternatives to avoid such discharges are not available.”
The explanation for Policy 7.4 clarifies that guidance is required for dealing with consents for point
source discharges that do not achieve the purposes for which water quality standards have been set.
The explanation acknowledges that other discharges may meet the standards but will contain other
contaminants that are contrary to the purposes of maintaining aquatic ecosystems, contact recreation
and shellfish. It also explains that special circumstances would include short term and/or intermittent
occurrences such as severe rainfall events that exceed the reasonable design capacity of the system,
and that these may be anticipated to occur from time to time. It acknowledges that the occurrence
rates or return periods of these events are such that it would be unreasonable to expect them to be
fully allowed for in the design of any discharge, effluent storage or treatment facility.
The CSNDC includes point source discharges to the Coastal Marine Area in areas around Te Pātaka
o Rākaihautū/Banks Peninsula. It also includes non-point source discharges via the waterways
throughout Ōtautahi/Christchurch that also receive stormwater.
The discharge of stormwater under the CSNDC includes the exceptional circumstances that are
described in the explanation, and these will occur from time to time during and following heavy rainfall
events. The discharges being applied for are not of a temporary nature, and are not for maintenance
work, however at times necessary maintenance work will need to be undertaken throughout the
network.
It is considered that there are no practicable alternatives to avoid the discharges. It may be that, after
reasonable mixing, the relevant water quality standards can be met by the discharges from the
CSNDC, however the full extent of work to determine this is not currently known. The conditions of the
CSNDC include targets to be met as part of the monitoring of contaminants, including for the Coastal
Marine Area. Monitoring and reporting of contaminants entering the Coastal Marine Area will be
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undertaken as part of the CSNDC and this will assist with the development of the stormwater
management plan for coastal areas (North Christchurch Coast and Te Pātaka o Rākaihautū/Banks
Peninsula).
Policy 7.6 deals with the setting of conditions on a resource consent to discharge a contaminant or
water into water, or onto or into land in the Coastal Marine Area, whereby a reasonable mixing zone
should be determined by considering, amongst other things, the following:
(a)

“The volumes, contaminant loading and contaminants concentrations involved with the
discharge.

(b) Factors such as sea conditions, tides, wave action, water depths, water velocity, and flushing
characteristics that will normally affect the assimilative capacity of the receiving water and the
dispersion of the contaminants or the discharge water.
(c) The presence of an Area of Significant Natural Value at the site or in close proximity.
(d) The existing use of the immediate area, including the presence of other discharges.
(e) If in any area within which a water quality standard is set, the size of the area in relation to the
mixing zone
(f)

The proximity of adjacent areas where water quality standards have been set.

(g) The natural values of the receiving environment.”
The explanation for Policy 7.6 explains that it identifies matters that are relevant when establishing
reasonable mixing zones on a base-by-case basis.
The conditions of the CSNDC are proposed to include target values for contaminant concentrations.
The monitoring locations will take into account sea conditions such as tides, wave action and flushing,
and the existing land uses in the area will assist in determining the most appropriate locations for
monitoring taking into account the size of the area in relation to the mixing zone, and the natural
environments of the receiving environment.
Policy 7.7 seeks to ensure that discharges of water or contaminants into water, or onto or into land in
the Coastal Marine Area avoid significant adverse effects on cultural or spiritual values associated with
sites, (e.g., areas covered by controls such as taiapure or mahinga mataitai) of special significance to
the Tāngata Whenua.
Section 5 of this report provides an overview of cultural values in terms of the proposed CSNDC, and
Section 6.6 assesses the Mahaanui IMP policies of relevance to stormwater discharge. Section 8 also
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includes a summary of the assessment of effects on cultural values. These all note the support of onsite land-based stormwater treatment and attenuation that avoids the discharge of contaminated
stormwater to water, including the coastal environment. The assessment notes the need to provide for
this through catchment SMPs, and concerns over the uncertain nature of SMPs affecting the coastal
environment are to be developed as part of this consent. Monitoring in the coastal areas includes the
marine cultural health index and assessment of mahinga kai values.
Policy 7.8 requires that after reasonable mixing, the discharge of a contaminant of water into water, or
onto or into land in the Coastal Marine Area, should not give rise to any significant adverse effects on
the existing habitats or feeding grounds of indigenous fauna or any significant adverse effects on
aquatic ecosystems, and should not have acute or chronic toxic effects on fish, either directly or
indirectly as a result of an adverse effect on aquatic organisms.
The existing discharges of stormwater into the Coastal Marina Area are not expected to significantly
adversely affect fish life, habitats, feeding grounds or aquatic ecosystems. Conditions proposed for
the CSNDC will require monitoring to confirm potential effects, and will take into account other
discharges entering the Coastal Marine Area.
Policy 7.10 promotes measures that avoid, remedy or mitigate the adverse effects of point and nonpoint source discharges of contaminants outside the Coastal Marine Area where the discharge can
adversely affect the quality of the Coastal Marine Area.
The CSNDC has a focus on the management (including treatment prior to discharge) throughout the
city to help ensure that stormwater carried through the network, and receiving waterways, to the
Coastal Marine Area will be assimilated to the extent that impacts on the Coastal Marine Area will be
minimised.
It is considered that the CSNDC is generally consistent with the objectives and policies of the RCP,
taking into account the proposed conditions and the continued development of the stormwater
management plan, and monitoring program for discharges within the Coastal Marine Area.

6.13 Recovery Strategy for Greater Christchurch
6.13.1 Overview
The Recovery Strategy for Greater Christchurch 2012 provides a vision, goals and a strategy for
ensuring the success of Ōtautahi/Christchurch for recovery and future leadership in earthquake
resilience. It was developed by the Canterbury Earthquake Authority (CERA) in consultation with the
ECan, CCC, Waimakariri District Council (WDC), Selwyn District Council (SDC), and Te Rūnanga o
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Ngāi Tahu (Ngāi Tahu), and has guided the development of the Land Use Recovery Plan (LURP) and
the Natural Environment Recovery Programme (NERP).
The Recovery Strategy references the recovery in terms of the built environment, including
infrastructure, zoning and land use decisions. It also addresses the recovery of the natural
environment including: ensuring recovery activities value, protect and sustainably manage the sources
of our water; ensuring ecosystems are healthy and functioning; and improving the quality and function
of estuaries, waterways and wetlands to support the unique biodiversity that is endemic to Te
Waipounamu.
The Recovery Strategy and the plans that are developed under it add another dimension to planning
for the future of Ōtautahi/Christchurch, including the ongoing protection and sustainable management
of the water resources.
The CSNDC provides a framework for the sustainable management of the stormwater network within
the bounds of consent conditions requiring target levels for potential contamination of water resources,
and continued development through the development of stormwater management plans.

6.13.2 Land Use Recovery Plan
The Land Use Recovery Plan 2013 (LURP) has been developed collaboratively by ECan with its
strategic partners, CCC, WDC, SDC, Ngāi Tahu, the New Zealand Transport Agency (NZTA) and
CERA. Section 23 of the Canterbury Earthquake Recovery Act 2011 (CER Act) requires councils to
act consistently with a Recovery Plan, and section 24 of the CER Act requires councils to amend plans
and documentation if required to give effect to a Recovery Plan.
The LURP puts in place policies and rules to assist with the rebuilding and recovery of communities
(including housing and businesses) disrupted by the earthquakes, and has directed changes to the
CRPS and the Christchurch District Plan. These changes are detailed in appendices to the LURP.
The LURP covers the metropolitan urban area of Ōtautahi/Christchurch and towns stretching from
Lincoln, Prebbleton and Rolleston in the south to Kaiapoi, Rangiora and Woodend/Pegasus in the
north, but does not include the areas known as Residential Red Zones or the area covered by the
Christchurch Central Recovery Plan.
The LURP identifies what needs to be done in the short and medium term to co-ordinate land use
decision-making. It identifies who is responsible and sets timelines for carrying out actions. The
LURP also identifies ways to support delivery of infrastructure and transport networks to support the
rebuilding and recovery activities.
Surface water is not addressed specifically in the LURP. The focus is on intensified living, quality
urban environments, and enhanced centres within the city. This will require appropriately designed
stormwater servicing and integrated design incorporating the city waterways wherever possible.
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Groundwater is addressed in the LURP under Action 43 – Natural Hazards. This action requires
Councils to encourage the ongoing provision of groundwater data, along with geotechnical data, to the
Canterbury Geotechnical Database. The sharing of information is a key driver of this action. Other
than Action 43, the LURP addresses groundwater only by way of reference to other documents, such
as the CER Act and the Natural Environment Recovery Programme (NERP).

6.13.3 Natural Environment Recovery Programme
The Natural Environment Recovery Programme 2013 (NERP) identifies ways to rehabilitate and
improve the natural environment through the rebuild. The development of the NERP has been led by
ECan with its strategic partners, CCC, WDC, SDC, Ngāi Tahu, and CERA. The purpose of the NERP
is to facilitate the restoration and enhancement of the natural environment, and capture opportunities
to build future resilience.
A planned and integrated approach is required across the components of recovery:


To protect resources, ecosystems and habitats.



Rehabilitate damaged areas.



Enhance significant environments and environmental quality.

The NERP aims to make continuing and incremental improvements to the pre-earthquake state of the
natural environment, with no further degradation.
Projects that are relevant to the management of stormwater include: investigations and plans for
natural hazards, planning for stormwater management, acting on opportunities for stormwater
treatment and improving the water quality and ecosystem health of waterways, protection of
groundwater and springs, management of contaminated sites, acting on opportunities to restore and
enhance mahinga kai, investigate and monitor coasts and estuaries, and to reduce flood risks and
restore drainage capacity of waterways. The NERP acknowledges the CCC land drainage recovery
programme and the development of stormwater management plans as part of the package of
responses to the effects of the earthquakes.
The NERP places emphasis on a monitoring and reporting framework. The NERP documents preearthquake conditions, earthquake effects, and responses for surface and groundwater. Prior to the
earthquakes, the CWMS was in operation although the Christchurch-West Melton and Banks
Peninsula zone committees had not yet been established. The earthquakes affected the number and
flow rate of springs; in some areas they increased while in other places springs stopped flowing. The
groundwater level monitoring network suffered extensive damage. Although the focus of the
monitoring is to identify where improvements can be made post-earthquake, all available monitoring
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information will be useful in informing decisions around stormwater management and control in the
various areas throughout the city.
The CSNDC and the associated receiving environment objectives are considered to align with the
purpose and vision of the NERP.

6.13.4 Preliminary Draft Lyttelton Port Recovery Plan
The Preliminary Draft Lyttelton Port Recovery Plan (LPRP) has been drafted as a tool provided by the
CER Act to address earthquake recovery issues. On 18 June 2014 the Minister for Canterbury
Earthquake Recovery directed the Lyttelton Port Company (LPC) and ECan to develop a LPRP. The
LPRP has been notified with submissions closing on 11 May 2015.
Section 3.7 of the LPRP addresses the effects of port activities and rebuilding on the natural
environment and on Ngāi Tahu values. It acknowledges that the development of port structures can
have permanent effects on the coastal environment, and recognizes the port’s significant cultural value
to Ngāi Tahu. Of specific concern, has been sedimentation in the upper harbour and consequent
effects on mahinga kai species.
The other main environmental effect identified in the LPRP is contamination, both through historic port
activity, and through stormwater entering the harbour3. The LPRP is mainly concerned with
stormwater from construction activities during the rebuild; however, this will be a consideration for the
CSNDC where stormwater from the CCC network in Ōhinehou/Lyttelton enters the harbour.
Positive effects from rebuild activity are also discussed in the LPRP as a result of repair work to paved
surfaces providing opportunities to upgrade to modern stormwater treatment, including the installation
of gross pollutant and hydrocarbon interceptor, to reduce the level of contaminants being discharged
into the coastal environment4. The LPRP requires amendments to the RCP through the addition of a
5

chapter entitled, Lyttelton Port of Christchurch . This is to provide certainty and clarity in the planning
framework by addressing the recovery of Lyttelton Port in a single chapter.
Section 4.8 of the LPRP addresses the health of Whakaraupō/Lyttelton Harbour’s natural environment,
and records a commitment of ECan, Te Hapū o Ngāti wheke, Te Rūnanga o Ngāi Tahu and LPC to
work together to develop an integrated management plan for Whakaraupō/Lyttelton Harbour. Action 7
of the LPRP is the integrated management plan for Whakaraupō/Lyttelton Harbour, and will include
monitoring and reporting on the health of the harbour.

3

Preliminary Draft Lyttelton Port Recovery Plan, page 39

4

Preliminary Draft Lyttelton Port Recovery Plan, page 39

5

Preliminary Draft Lyttelton Port Recovery Plan, page 73
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6.14 The Greater Christchurch Urban Development Strategy Action Plan
The Greater Christchurch Urban Development Strategy Action Plan 2010 (UDS) aims to clearly move
beyond the ideals of the vision and strategic direction statements to a pragmatic programme of actions
to implement the Strategy.
It acknowledges the hard impervious surfaces associated with urban development and resultant
increased run-off that significantly increases the amount of stormwater flowing into river, streams and
estuaries.
Key approaches in the UDS include, the implementation of management approaches that reflect the
multiple values of water, are water sensitive and use low impact urban design principles, the reduction
of erosion and sediment during the construction phase of urban developments through recognised
best practice methods, encouraging the installation of stormwater mitigation devices to minimise runoff, and development of an understanding of an to prepare best practice stormwater management
mechanisms for dealing with stormwater in the built up environment especially where there is more
intense living.
The actions and explanations include integrated catchment discharge consents and a continued
programme of action that will improve stormwater quality and quantity of discharges into surface
waters.
The CSNDC is considered to promote the key approaches of the UDS.

6.15 Summary
The planning framework of the RMA has been given particular regard with respect to the CSNDC
application. The CSNDC application is considered to represent sustainable management, and is
consistent with Part 2 of the RMA.
The policy framework of the relevant statutory and non-statutory documentation provides context for
an application such as the CSNDC. Stormwater discharge requires a city-wide approach to
management, and the CSNDC application provides the structure under which to manage such
discharges over time to maintain and enhance the quality of the receiving environments for
stormwater. In this way, the CSNDC application is considered to be generally consistent with, and not
contrary to, the policies within the statutory and non-statutory planning framework.
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7 The Nature of the Discharge
7.1

Characterisation of Stormwater Quality

Stormwater run-off contains contaminants which can be divided into five broad groups: suspended
solids, nutrients, hydrocarbons, metals, and microbes. The potential impact of these contaminant
groups on receiving waters is presented in Table 3 (reproduced from WWDG, Table 6-1).
Table 3 Urban storm contaminants and their potential impacts on receiving waters.
Contaminant

Impact on Environmental Values

Suspended Solids

Reduced light levels, and smothering of the bed
substrate (when suspended solids settle out).
Increased Biochemical Oxygen Demand (BOD)
from organic materials.

Nutrients

Nuisance plant growth (if no other factors are
limiting), and increased BOD.

Hydrocarbons

Oxygen depletion of waters (Chemical Oxygen
Demand, COD).

Metals

Impact on the physiology of plants, chronic and
acute effects on animals.

Microbes

Potential impacts on human health.

WWDG also characterises discharge concentrations in stormwater run-off. Table 4 (reproduced from
WWDG Table 6-2) is a guide to likely discharge concentrations in certain modified catchments for
some of these stormwater contaminants, drawn from various New Zealand data. Also provided are
ANZECC (2000) trigger levels; conservative figures that need to be supplemented by actual tests of
run-off, estimates of the bio-availability of the contaminants, and toxicological data for the receiving
environment.
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Table 4: Discharge concentrations of some stormwater contaminants for different land use
categories in New Zealand and ANZECC (2000) trigger levels.
Total

Nitrogen

Phosphorus

TN

TP

mg/m3

mg/m3

mg/m3

-

90

1300

200

40

-

260

2500

420

-

7

4

80

1000

-

-

0.09

8

2.5

80

-

-

-

0.06

15

-

444

-

Hayman Park (commercial)5

30

-

38

-

249

-

140

Riccarton Main Drain
(residential)6

62

-

-

-

400

1000

250

Milnes Drain (fat
rural/residential)6

128

-

-

-

200

1800

400

Wigram Detention Basin
(mixed)7

101

1.3

14

33

412

-

-

Tranzlink Pond
(industrial/commercial)8

95

-

31

19.8

673

3688

-

0.4

1.8

5.6

15

-

-

-

-

-

-

614

33

Site

Suspended

Cadmium

Copper

Lead

Zinc

g/m3

mg/m3

mg/m3

mg/m3

50

-

15

Urban (50 %ile)1

170

-

Mature New Urban (75%ile)2

70

Mairangi Bay (residential)3
Pakuranga (residential)4

Solids

Urban (10 %ile)

1

ANZECC (2000) trigger level
(90 % protection)9

(25)

ANZECC (2000) trigger level
(for lowland rivers)
1

Williamson (1993);

2

10

-

Brough et al. (2012);

5

6

3

Opus (2000, cited in Kingett Mitchell et al. 2001);

7

8

4

Auckland Regional Council

9

(1992); Leersnyder (1993); Main (1994); Brown et al. (1996); McMurtrie & Lerner (2009); Trigger values are for a water
3

hardness of 30 g/m CaCO3, and must be adjusted if hardness varies.

10

There are no ANZECC (2000) guidelines for Total

Suspended Solids, with values relating to visual clarity instead. In the absence of any guideline value the CCC considers that
3

anything under 25 g/m is acceptable, but this must be considered in context with other guidelines or standards for visual clarity.

7.2

Contaminant Loads

Urban stormwater contaminants come from a number of sources including building roofs and walls,
road surfaces, industrial sites and other impervious surfaces such as pavements, driveways and
parking areas, and atmospheric deposition. Suspended sediments are common in stormwater run-off
from both rural and urban land, and contaminants common to urban stormwater include metals and
hydrocarbons. Contaminant loads are typically greater in sub-catchments with predominantly
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commercial and industrial land uses and in sub-catchments with roads carrying higher vehicle
numbers compared to residential catchments and rural catchments.
Contaminant load modelling has been used to estimate present day and future contaminant loads, and
to predict the long term contaminant load reduction that will be affected by the mitigation measures
proposed in this consent application. Contaminant load modelling has been completed for the upper
Ōpāwaho/Heathcote River, Pūharakekenui/Styx River and Ōtākaro/Avon River. Although there was
some variation in the relative proportion of contaminant removal within sub-catchments depending on
the degree of predicted urban development, the modelling suggests that the proposed mitigation will
be effective at reducing contaminant loads for the majority of sub-catchment nodes modelled. Thus,
existing contaminant loads are expected to decrease following the proposed stormwater treatment,
including areas which currently have high aquatic ecological values as well as the more degraded
sites.

8 Assessment of Effects on the Environment
8.1

Assessment of Adverse Effects - Introduction

The CSNDC includes stormwater discharges to surface waterways, to ground and to the coastal
environment. The assessment of effects discusses the potential scale and intensity of effects
including flood risk, ecological, soil, groundwater, cultural and amenity effects. Effects during
construction and after development are also assessed.

8.2
8.2.1

Effects on Surface Waterways
Overview

Development of land from rural to urban (residential and business) without appropriate mitigation can
adversely affect aquatic ecosystems.
Potential environmental stressors on aquatic ecosystems include the discharge of stormwater
containing metals and hydrocarbons into streams, modified river banks and structures in the bed of the
river affecting fish passage and habitat, and potential for scour at discharge points or reduced
baseflows, due to reduced groundwater recharge.
As described in the CCC’s WWDG 2003, the contaminants likely to be present in stormwater run-off
from developed residential areas can be divided broadly into five groups: suspended solids, nutrients,

119

hydrocarbons, metals, and microbes. Their potential adverse effects of these contaminants on the
environment are summarised in Table 5.
Table 5: Potential Environmental Effects of Stormwater Contaminants.
Contaminant

Potential Effects on Environmental Values

Suspended Solids

Reduced water clarity and increased turbidity, potentially reducing
primary production.
Reduced light levels, and smothering of the bed substrate.
Increased biochemical oxygen demand (BOD) from organic materials.
Can be harmful to fish directly via gill abrasion, reducing growth or
resistance to disease, preventing successful egg and larval
development, affecting natural migrations, or indirectly by reducing the
abundance of their food.

Nutrients

Nuisance plant growth and increased BOD.
Some nutrients, e.g., ammonia, are toxic to aquatic life.

Hydrocarbons

Increased chemical oxygen demand (COD) – oxygen depletion of
waters.

Metals

Toxic to plants and animals.

Microbes

Increased public health risk.

The key issue assessed in this section of the report is the effect of stormwater discharges on water
quality and ecology. Hydrology-related issues (including scour) are also discussed.
Lastly, urban design in the CSNDC Area will be guided by the SWP and SMP documents, which place
an emphasis on protection and improvement of waterway habitats and ecosystems.

8.2.2

Water Quality

The effects of continuing to operate the stormwater network, with the proposed mitigation measures
will be estimated in the SMPs by contaminant load models. Concentrations of total suspended solids
(TSS), copper, zinc and petroleum hydrocarbons for the base case and future development scenarios
where these areas of interest can be estimated by back calculation from the predicted contaminant
loads. This allows the relative changes in future stormwater contaminant concentrations estimated for
each of the modelled development scenarios to be assessed and compared. It also allows
comparison of any improvements in water quality as a result of different treatment options and
comparisons of future water quality with the water quality standards (where relevant) presented in the
Natural Resources Regional Plan (NRRP) and proposed Land and Water Regional Plan (LWRP),
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decisions version notified 18 January 2014, to provide an indicator of compliance, and thus determine
whether the receiving environment objectives will be met.
This exercise has been completed for the South-West, Pūharakekenui/Styx and Ōtākaro/Avon SMP
areas. It has shown that when appropriate mitigation is implemented, as development occurs,
receiving water quality will be maintained or improved as a result. Using the results of the contaminant
load models to predict future water quality also enables a targeted approach to mitigation. For
example, in the Ōtākaro/Avon River, providing treatment to heavily industrialised and high traffic areas
will yield the most significant decrease in metals and total petroleum hydrocarbon (TPH) loading to the
river.

8.2.3

Aquatic Ecology

Urban development typically degrades aquatic ecosystem health due to short-term and long-term
disturbances. Short-term disturbances occur during the construction phase and include fine sediment
deposition on streambeds caused by poorly constructed silt fences. Although the duration of sediment
discharges may be short, deposited sediment persists in low-gradient spring fed streams, resulting in
poor quality aquatic habitat and long-term ecological effects. Long-term disturbances include changes
in hydrology, riparian and in stream habitat and reduced water and sediment quality from untreated
stormwater discharges.
As described in the previous sections, stormwater modelling indicates that the loads of key
contaminants in treated stormwater from the CSNDC Area can be substantially lower than the current
loads, due to the mitigation measures proposed. While NRRP water quality standards may not be
consistently met for some contaminants (e.g., copper), the reduction in contaminant loads can result in
a gradual improvement in water quality and should ensure that any effects of these contaminants on
the ecology in the receiving environment are minimal.
There are a number of sites in the CSNDC Area with predominantly high aquatic ecological values due
to relatively high macroinvertebrate taxa richness, moderate trout spawning habitat and high habitat
scores compared to other Ōtautahi/Christchurch waterways. These sites are present in Cashmere
Stream, Pūharakekenui/Styx River and Ōpāwaho/Heathcote River.
For sub-catchments containing high ecological value sites, it is recognised that additional mitigation
measures may be required to protect these values. Although some of these mitigation measures may
be regarded as current “standard practice”, the opportunities for restoration should be maximised
wherever site maintenance or modification is planned.
The main premise to protecting the key ecological areas involves prevention or mitigation of the
impacts of land use intensification. However, it is recognised that because waterways are flowing
systems, ensuring the protection of key ecological areas cannot occur without a catchment-based
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approach that considers all connected waterways. This is because processes and impacts operating
at a catchment scale may place overarching constraints on areas of particular importance. Hence,
while a particular site can be enhanced on a reach-scale by improving its physical habitat and
establishing a planted riparian zone, factors operating upstream (such as untreated stormwater inputs)
could continue to cause the ongoing deterioration of the site.
Similarly, land use and drainage activities downstream can have deleterious effects on aquatic
ecosystems by creating barriers to upstream migration of fish and invertebrates.
It is important to remember that the degraded ecological state of some waterways (or reaches of
waterways) in the CSNDC Area is caused by a variety of factors, and that improving water quality on
its own will not necessarily improve invertebrate community health, the abundance of threatened koura
populations, or result in increased spawning success of native fish and trout. The general lack of
streamside vegetation and shade, poor quality instream habitat, and degraded water quality will all
impact on biological communities. However, if instream and riparian habitat conditions are also
improved, then the proposed improvements to water quality could significantly improve the overall
ecosystem health of streams in the CSNDC Area.
In summary, it is considered that the proposed catchment-wide mitigation approach to treating
stormwater, along with the protection of key sites of high ecological value, should protect and may
enhance aquatic habitats and communities in receiving waterways in the CSNDC Area.
The proposed monitoring programme includes ecological monitoring for comparison against the NRRP
and SMP objectives.

8.2.4

Effects on Flood Risk

Rainfall intercepted by paved surfaces and reticulated into surface water will reach the receiving water
faster, and at greater quantities, than would occur naturally in unpaved areas. This can result in an
increased peak flow rate, which may cause the receiving water to overflow its banks and flood the
surrounding land.
SMPs have been (and will continue to be) developed to mitigate for these potential adverse
environmental effects of future urban development. The development of the stormwater management
scheme and its effectiveness is subsequently tested via flood modelling. The CCC has a
comprehensive and ongoing city wide flood modelling programme. As a normal part of the modelling
process, models are calibrated against actual flood events, as opportunities arise. The current
modelling programme is extending existing models to provide more detail in outer sub-catchments.
The models have been updated post-earthquake and there have been a number of investigations to
understand the effects of the earthquakes on flood risk across the city. These investigations have
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resulted in the Floor Level and Flood Management Areas which have been included in the proposed
District Plan.
Flood modelling includes an allowance in line with the District Plan, which is currently in transition
between a 0.5 and 1.0 metre sea level rise (following current national guidelines).
The level of flood mitigation proposed by the SMP will vary from catchment to catchment. In the
Ōpāwaho/Heathcote River catchment, the mitigation proposed has been modelled to limit flooding to
the 1991 levels, as recorded at the Ferniehurst St recorder. In the Pūharakekenui/Styx River
catchment, mitigation proposed in the SMP will limit flooding to no more than a 100 mm increase in the
lower Pūharakekenui/Styx basin. As other SMPs are completed, appropriate flood mitigation levels
will be proposed in more detail.
One of the fundamental purposes of an SMP is to propose stormwater mitigation measures to address
flood risk as development increases across the city.
The continued building and strengthening of flood models will ensure that any potential effects on
flood risk can be addressed through the implementation of appropriate mitigation measures proposed
in the SMP for each catchment.

8.2.5

Effects on the Flow Regime

The hydrological process in a natural environment is for part or all of a rainfall event to soak into the
ground and be stored as groundwater. This water then either replenishes aquifers or slowly exfiltrates
as baseflow.
Development can interrupt this cycle by increasing the impervious surfaces which prevent rain soaking
into ground. Impervious coverage by roofs, roads, driveways, etc., amounts to approximately 40 % in
residential areas and 80 % in industrial areas. Impervious areas cause rainfall to bypass the natural
storage system consisting of infiltration, soil moisture uptake and penetration into groundwater.
This has two main effects on the flow regime. Firstly it can reduce the baseflow component of
waterways, particularly during drier periods. This is because less water is stored in the surrounding
topsoil and subsoils resulting in less groundwater discharge to streams. This reduces the availability
of plentiful, cool base-flow which provides the basis of a stable aquatic environment.
Secondly impervious surfaces cause stream flow to increase rapidly during a rainfall event as there is
less buffer storage available. This results in a higher volume passing through the stream, as well as
higher peak flows. This can increase erosion, particularly during the more frequent (e.g., 2 year ARI)
events. In larger events flooding can be exacerbated as more water enters waterways due to the
reduction in storage in the catchment.
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These effects can in part be mitigated by stormwater treatment devices which discharge to ground
(e.g., soil adsorption basins), or store and slowly release stormwater when the storm peak has passed
(e.g., wetlands). Other practices, such as setting limits to impervious cover or requiring landscape
areas, can also assist in mitigating these effects.

8.2.6

Effects of Erosion and Scouring at Points of Discharge

The proposed approaches to surface water management will provide better management of peak
flows than did historical approaches. The nature of the facilities is such that the basin outlet
discharges are controlled to approximate the rate equivalent to that of the pre-development conditions.
This means that sub-catchment run-off discharging to the waterways is not too dissimilar to existing
levels and with the appropriate design of conveyance systems, velocities can be managed to ensure
no erosion or scouring occurs at the point of discharge.
The standards used in SMPs will follow the Christchurch City Council Waterways, Wetlands and
Drainage Guide (CCC 2003) as it provides the appropriate design criteria for outlet structures and
network outfalls to waterways. These criteria are designed to minimise increases in stormwater
related issues. Hill waterway and hillside erosion can occur below unprotected outfalls. This is to be
addressed by an amendment to the Infrastructure Design Standard to require protection downstream
of any hillside outfall. It is therefore unlikely that future development will cause any significant increase
in erosion and scouring above current levels. The natural low gradient of the flat land catchments
means velocities and the risk of erosion are likely to be low in these areas.
The detailed design stage of this process will confirm discharge velocities are appropriate and, where
necessary, what additional mitigation measures are required to ensure any increase in erosion and
scouring is minor. Detailed information on facility design, including outlet and outfall structures will be
maintained within the Implementation Records (proposed as a condition of consent).

8.2.7

Effects on Wetlands from Backflows in Extreme Events

There are many advantages of using constructed wetlands for both stormwater treatment and
detention in terms of the magnitude of effects from an increased flow of stormwater.
It will be a relatively infrequent event (e.g., 5 % to 10 % AEP or greater) where the backflow and
detention of stormwater in a wetland occurs. The backflow generally occurs late in a storm event,
during long duration, low intensity storm events. The discharges are considered to be low volume
when compared to peak storm discharges, so a relatively benign discharge from the wetland can be
expected, in terms of water quantity.
Wetlands absorb sediments, which are broken down in aerobic and anaerobic processes. Unlike
sedimentation basins, the sediments are taken up by the wetland plants rather than remaining in the
basin available for re-entrainment in the event of more water entering the facility. In order for re124

entrainment from a wetland to occur there would need to be two extreme events (more than 5% to
10% AEP) within a week or two of one other. Even then the risk of re-suspended sediments escaping
the wetland is low as discharge rates will be low.
It is important in the design of constructed wetlands that the inlet and outlet structures keep velocities
low, to protect against scour and re-suspension of sediments, and disperse the flows, both entering
the wetland, and after detention in extreme events.
Normally the average operational depth within a wetland in a design storm would be approximately
250 mm and this would be released as a trickle through the outlet structure over the course of
approximately 2 days. When an extreme event results in a backflow into the wetland for detention, the
design will allow for an additional 500 mm being stored. The additional depth will provide more head
for water to initially drain a little faster from the wetland, and this flow will decrease back to the trickle
as the head decreases. It is expected that in these events, when a total of approximately 750 mm has
been detained in the wetland, it will take approximately 6 days to drain, and will not result in the reentrainment of sediments.
It is therefore considered that the wetlands proposed in the SMPs will not be adversely affected as a
result of backflows that may occur infrequently and only in extreme rainfall events.

8.3

Effects on Lakes

Te Roto o Wairewa/Lake Forsyth is the ultimate receiving environment for stormwater discharges from
the network in Little River, and stormwater discharges into the Huritini/Halswell River ultimately
discharge into Te Waihora/Lake Ellesmere.
Given the distance from the initial discharge point to the tributaries, and then entering the lake
environment, combined with the mixing of the discharge firstly into river water and then into lake water,
it is unlikely that there will be any measurable effects of stormwater discharges on Te Roto o
Wairewa/Lake Forsyth and Te Waihora/Lake Ellesmere.

8.4

Effects on Groundwater

Infiltration of rain water is an important component of the groundwater system. It contributes to the
quantity of the groundwater resource based on the amount of infiltration that occurs and it affects
groundwater quality due to the chemistry of the rainwater and how that chemistry changes as it
infiltrates through the ground surface. Urban development changes the natural pattern of rainfall
infiltration by creating less pervious surfaces (roof and hardstand areas), which generate more
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stormwater runoff. The way in which that stormwater is managed will influence the long term effects of
urban development on the groundwater resource.

8.4.1

Effects on Groundwater Quantity

The geological setting of Ōtautahi/Christchurch defines two main areas with differing infiltration
characteristics. The western side of the city has more sandy/gravelly strata and a deeper water table
with characteristics that allow stormwater to be managed by infiltration systems. These allow urban
stormwater to continue to recharge the groundwater system, albeit at more concentrated infiltration
points (i.e., infiltration basins and soakage pits) rather than the more widely distributed rainfall
infiltration that occurs in an undeveloped situation.
The eastern side of the city has more fine grained surface strata that overlie the deeper gravel
aquifers. The surface strata confine the aquifers and, coupled with high artesian pressures within the
gravel aquifers, limit the infiltration of rainwater. In these areas, large scale urban stormwater systems
will tend to be managed by discharge to surface waterways, with retention basins used to provide
treatment of the stormwater prior to discharge.

8.4.2

Groundwater Balance

The groundwater balance refers to the quantities of recharge and discharge that occur to the
groundwater system. The use of stormwater infiltration systems in the western side of the city (over
the unconfined aquifer) can slightly increase groundwater recharge due to a reduction in
evapotranspiration losses arising from the smaller area of pastoral land cover. This is generally seen
as a positive change that offsets some of the effects of groundwater abstraction.
The use of retention basins and stormwater discharges to surface waterways represents a reduction in
rainfall infiltration into the ground; however, this type of stormwater management tends to occur in
areas where rainfall infiltration does not reach the underlying gravel aquifers.
Overall, in terms of the groundwater balance for the Ōtautahi/Christchurch aquifer system, CCC’s
proposed approach of using stormwater infiltration systems where ground conditions allow will help to
maintain the natural recharge rates to the groundwater system.

8.4.3

Groundwater Levels

The way in which changes in the groundwater balance manifest themselves is through changes in
groundwater levels. Groundwater levels can be measured in boreholes drilled down below the winter
table and the level at any particular point in time represents the balance between the various
components of groundwater recharge and groundwater discharge.
As noted above, if the groundwater balance does not change significantly, there should be no major
widespread change in groundwater levels. However, on a more localised scale, changes can be
126

expected to occur in both the timing and magnitude of groundwater level changes due to changes in
infiltration patterns; i.e., less infiltration where imperious surfaces cover the ground and more
intermittent concentrated infiltration around ground soakage systems during rainfall events.
Numerical modelling exercises in some Ōtautahi/Christchurch groundwater settings indicate that the
affect is greatest directly underneath the basin and most noticeable changes do not extend further
than around 100 - 200 m from the basins. Provided the basins are sited in areas where groundwater
is sufficiently deep then no adverse effect will arise from these localised effects.
Consideration also needs to be given to the interaction between groundwater and retention basins and
local groundwater levels. Some seepage discharge may still occur from these basins and, in some
situations, infiltration of shallow groundwater into the basin may occur and lessen its storage capacity.
These issues can be resolved through judicious siting and design of the stormwater basins.

8.4.4

Springs

The groundwater system maintains the baseflow to the springfed streams of Ōtautahi/Christchurch via
general seepage through the streambed and more concentrated higher inflow rates at discrete spring
vents. Historical stormwater development patterns have tended to intercept rainfall infiltration and pipe
it directly to the surface waterways. These measures contribute to the drying up of stream headwaters
and an increase in flood peaks during storm events. Therefore, wherever possible, the infiltration of
stormwater into the ground should be promoted to enhance the storage characteristics of the
groundwater resource and the slow release of groundwater to the springfed streams over a prolonged
time period.

8.4.5

Effects on Groundwater Quality

The groundwater beneath Ōtautahi/Christchurch is used to provide the city drinking water supply and
is also the source of baseflow for the urban waterways. As a result, it is important to minimise the risk
of groundwater contamination that could arise from stormwater discharges. That risk arises from
contaminants within the stormwater itself or from contaminants derived from the strata through which
the infiltration occurs.

8.4.6

Land Use Change

Changes in rainfall infiltration patterns and stormwater management result from the change in land use
associated with urbanisation, which is likely to change the types and concentrations of contaminants
that infiltrate into the groundwater. However, the changes are expected to be relatively small because
the majority of the recharge to the city aquifers is derived from Waimakariri River seepage rather than
local rainfall infiltration.
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No significant change to nitrate and phosphorus levels is expected although a possible and localised
slight decrease in the concentration and loading to the aquifer could occur as a result of the change to
a more urbanised land use. This is not unexpected since nitrate and phosphorus are two
contaminants that are typically associated with agricultural uses and on-site sewage systems.
For zinc and copper, which are likely to be present as a result of urban activities, the concentration
and loading to the aquifer increases with urbanisation. However, the calculated concentrations of zinc
and copper under urban land use are very low (two orders of magnitude lower than the allowable
drinking water standard limits) and would not be expected to constitute an adverse effect.
Furthermore, due to the adsorption characteristics of the strata, it is likely that any increases in copper
and zinc and any other metals in the groundwater will be significantly retarded.
Any potential adverse groundwater quality effects can be lessened by implementing good land
development and management practices, such as controlling fertiliser application in parks or
residential areas, and providing a reticulated sewerage collection (and removing conventional
domestic sewage systems like septic systems). Special design and maintenance standards could be
imposed on the reticulated sewer network to minimise the risk of leakage. Similarly, controls on the
use of building materials that would restrict the input of metals in the drainage water could also be
implemented. When considering such planning measures, it is important to recognise the predicted
changes in groundwater quality are slight. Therefore, a pragmatic view should be taken and specific
regard should be given to the feasibility of any management measures that are implemented and the
environmental benefit.

8.4.7

Localised Water Quality Impacts

The main contamination risks from stormwater are likely to arise from bacterial contamination (as
indicated by E. coli) and risks from spillages of hazardous substances. These are localised and
intermittent issues around infiltration basins.
Indicative modelling of E. coli migration from an infiltration basin in Ōtautahi/Christchurch show that
concentrations in excess of the drinking water standards, could affect shallow groundwater quality
over distances of up to 500 m. This should not cause adverse effects on deep water supply wells
which are considerably deeper than the shallow groundwater into which the stormwater infiltrates.
Vehicle accidents or spillage of hazardous substances from storage or transporting facilities also pose
a contamination risk. However, the use of swales, sumps with submerged outlets and infiltration
basins provide some buffering and treatment capability before contaminants enter the groundwater. It
is important that emergency services are aware of clean-up procedures and the need to contain
spillages to protect the receiving environment, for both surface water and infiltration discharges.
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8.4.8

Groundwater Level Effects on Groundwater Quality

Infiltration of stormwater via infiltration basins or soakage pits creates mounding of the water table and
a greater throughflow of groundwater in the localised infiltration area. If this area of increased
groundwater throughflow includes contaminated ground then there is a risk that some of the
contaminants could be mobilised and migrate further into the groundwater system than would
otherwise have occurred. Therefore, it is important to locate infiltration systems away from all landfill
sites or contaminated land to minimise the risk of such changes occurring.

8.4.9

Effects on Drinking Water Supply Wells

It is important that stormwater discharges do not adversely impact on water supply wells used for
drinking water purposes. The risk of any contamination relates to the lateral separation distance
between the stormwater infiltration system and the water supply bore, as well as the depth of the well.
Based on groundwater modelling exercises, it is recommended that two conservative zones be
established between soakage basins and wells:


For water supply wells less than 60 m deep, stormwater infiltration basins and soakpits should
ideally maintain a downgradient separation distance of 1000 m.



For water supply wells equal to or greater than 60 m deep, stormwater infiltration basins and
soakpits should ideally maintain a downgradient separation distance of 500 m.



The upgradient and cross-gradient separation distance between all water supply wells and
stormwater infiltration systems should be 200 m.

For situations where wells occur within those separation zones, they should be subject to special
monitoring and have contingency measures in place if a hazardous substance spill was to discharge
into the ground or if E. coli were to reach the well. These contingency measures may involve
treatment systems or an alternative water supply for a period of time.

8.4.10 Urban Infrastructure Effects
Stormwater infrastructure associated with urban development includes underground pipework (which
also occurs for sewer, wastewater, telecommunication and electrical networks) and infiltration or
retention/detention basins. All these excavations have the potential to intercept and divert
groundwater. In the Ōtautahi/Christchurch environment, this interception can coincide with discrete
seams of permeable gravels, some of which are linked to spring discharge points in surface
waterways. It is therefore important that construction measures are utilised that do not intercept or
divert these permeable seams away from their natural flow path, provided that flow path does not in
itself cause an adverse effect.
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For basins, it is important to recognise that high groundwater levels will reduce infiltration
characteristics and may cause groundwater inflow to the basin, thereby causing reduced basin storage
capacity. Consequently, a detailed assessment of the potential range of groundwater level
fluctuations is required to ensure the appropriate siting and design of basins for stormwater
management.

8.5

Effects on Coastal Environments

Stormwater discharges into the coastal environment have the potential to introduce contaminants and
sediment that can have a number of potentially adverse effects. Sediment laden water can cause
discolouration that may affect visual amenity and clarity in the water column that could impact on
recreational users, as well as marine species that are visual feeders. Sedimentation may also occur,
causing smothering of benthic species and feeding grounds for other species. However, given the
nature of tidal influxes and the large-scale dilution associated with discharges into the coastal
environment, any effects from the discharge of sediment in stormwater discharges are likely to be
small-scale and temporary.
Stormwater discharges have the potential to introduce contaminants that may be toxic to marine life
into the water column. Given the intermittent and short-term nature of stormwater discharges, the
concentration of contaminants in the water column reduces significantly within a small number of tidal
cycles.
Effects on harbour environments (e.g., Whakaraupō/Lyttelton and Akaroa harbours) may be different
from discharges into beach environments (e.g., Waimairi Beach) where wave action and tidal
influences make for a more dynamic coastal environment. Contaminants in discharges that enter
beach environments are mixed and dispersed very quickly and therefore have minimal opportunity to
cause any persistent adverse effects on the receiving environment.
The CCC acknowledges that the understanding of water quality in coastal areas where stormwater
discharges occur is limited. Monitoring has been proposed to improve knowledge and better quantify
the nature and scale of effects that stormwater may be having in areas such as Whakaraupō/Lyttelton
and Akaroa harbours. The results of this monitoring and the reporting of it in the annual monitoring
report will inform the management approach taken by CCC to address any effects attributable to
stormwater discharges.
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8.6

Effects on Ihutai/Avon-Heathcote Estuary Environments

The Ihutai/Avon-Heathcote Estuary represents the final receiving environment for the largest volume
of urban and industrial stormwater in the CSNDC area. The risk of effects due to stormwater
discharges is likely to depend on the type or sensitivity of the receiving environment. A highly
depositional part of the estuary is likely to be more at risk from a local accumulation of persistent
contaminants brought by stormwater, than say a high energy coastal environment where dilution and
dispersion of contaminants are evidently much greater.
Given the existing and historic nature of stormwater discharges into the estuary, there is likely to be a
degree of background contaminants already present in the sediments of the estuary. Urban and
industrial areas in the Ōtākaro/Avon and Ōpāwaho/Heathcote catchments are mostly long established,
and there are significant areas of these catchments where stormwater receives little or no treatment
prior to discharge. However, if retrofitting of stormwater treatment devices is targeted to areas where
the most gain can be made (i.e., industrial areas and areas of high traffic volumes), then any future
effects on estuarine ecology should be minimised. As urbanisation increases (i.e., residential
intensification and increases in traffic volumes), retrofitting will be key to enabling a measure of
improvement in estuarine sediment quality as well as ecological habitat quality and quantity.

8.7

Effects on Soil Quality

Soil adsorption basins allow collected stormwater to be filtered through the soil, and any residual water
to be disposed to groundwater. As the water soaks into the ground, some contaminants will be
trapped in the soils of the basin. This process may result in the localised increase of contaminants in
soils around the proposed infiltration basins. In particular, contaminants such as trace metals (zinc
and copper) that do not degrade are likely to remain bound to the soil. However, as previously
discussed, the discharge to ground is favoured as it allows for the attenuation of stormwater
contaminants in the soil before reaching more sensitive water receiving environments.
Given that contaminants in stormwater will accumulate in the soils of these basins, soil quality
monitoring is proposed as part of the monitoring programme.
Consideration should also be given to the quality of the incoming stormwater. Best management
practices may be considered in improving the quality of the stormwater prior to entering the soil
adsorption basin. This is especially relevant in construction site areas where the incoming stormwater
may contain fine or suspended materials that may promote clogging in the infiltration basin.

131

8.8

Effects on Cultural Values

The relationship between Ngāi Tahu and water is founded within tribal traditions and a world view that
understands waimāori (freshwater) as flowing in a perpetual cycle between Ranginui (the sky father)
and Papatuanuku (the earth mother). An enduring link exists – ki uta ki tai – from the mountains to the
sea. The health and wellbeing of water resources, in all their forms, is inextricably linked to the health
of the iwi. Ngāi Tahu identify stormwater as a key issue which has the potential to impact on cultural
values associated with both freshwater and the coastal environment.
As discussed earlier in this application with regard to the planning policy framework, there is
considered to be general alignment of the policies and aspirations of the Mahannui IMP. Based on the
engagement completed with Papatipu Rūnanga to date there is general support for stormwater
treatment devices and in particular for the requirements surrounding new developments in the CSNDC
area. There are however areas where rūnanga have expressed concern and these are primarily
where there is less definitive information available, such as:


Appropriate stormwater treatment in existing built up areas where retrofitting devices may be
the only option for treatment of stormwater prior to discharge, and the design of these devices.



Certainty around where potential improvements in water quality will occur and over what
timeframe.



Certainty around the review of the consent, and the triggers for such reviews.



Certainty around the implementation of SMPs and in particular proposed treatment devices.



Certainty around coastal discharges and monitoring.



The need for educational programs around matters such the importance of roof maintenance
and incentivising green roofs.



Importance and emphasis on taking all opportunities for stormwater treatment including street
renewals, in existing residential, commercial and industrial areas, the residential red zone, as
part of school closures, in public greenspace and through other infrastructure upgrades.

Consultation with Papatipu Rūnanga has been undertaken to facilitate a sound understanding of
concerns and issues with the proposed CSNDC. The collaboration with Papatipu Rūnanga will
continue throughout the process of this application, and through implementation of the CSNDC,
should consent be granted.
This collaboration will include the provision of information with regard to the devices proposed to be
used throughout the city, as well as the provision of information around monitoring to ensure that the
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Rūnanga are kept informed of progress under the CSNDC. It will provide information on the
monitoring being undertaken and where improvements in water quality are being achieved, including
information surrounding the effects of stormwater discharges in coastal areas. This will also involve
the development of CIAs for all SMP areas as these are developed.
Educational programs and information surrounding infrastructure upgrades would be initiatives of the
CCC implemented through means other than the CSNDC. However, the need for such programs and
distribution of information is a positive outcome of applications such as these, and may facilitate more
effective communication around the management of stormwater in the city.
The CSNDC provides a framework under which stormwater discharges throughout the city can be
treated and discharged, and will facilitate an integrated approach to better management and
resourcing of new and existing stormwater infrastructure. Conditions of the CSNDC will provide
specific trigger values for meeting guidelines for water quality, and will provide the ability to review
conditions of the consent when necessary. The SWiM committee is also an avenue for active
participation between Environment Canterbury and the CCC in order to facilitate integrated and
acceptable outcomes for stormwater discharge across the city.

8.9

Effects on Amenity Values

The discharge of stormwater to surface waterways, ground and the coastal environment has the
potential to affect amenity values, including visual and recreational amenity values. Changes to river
flows could also impact on recreational users of surface waterways.
Given that receiving water quality is predicted to be the same or better than the existing state as a
result of the proposed stormwater treatment, adverse effects on amenity values are not anticipated as
a direct result of the stormwater discharges. Based on flood modelling predictions any increases in
river levels are unlikely to increase the frequency or severity of flooding to the extent that amenity
values are significantly different to the existing situation.
Effects on amenity values as a result of the overall management and enhancement of surface
waterways in the CSNDC Area are expected to be positive, as outlined in the following section.

8.10 Positive Effects
Managing CCC’s stormwater discharges via the CSNDC, implementation of SMPs and supported by a
robust monitoring programme provides a management method that ensures funding will be prioritised
based on need.
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Contaminant load modelling completed for South-West Christchurch, Pūharakekenui/Styx River and
Ōtākaro/Avon River has predicted that without a long term commitment to implementation of
stormwater mitigation measures across the city in both proposed and existing urban environments,
then decline in the quality of the surface water, groundwater and coastal environment will occur as a
result of unmitigated stormwater discharges.
The positive effects of implementing stormwater mitigation will primarily be evident in the natural
environment. The ecological health of surface waterways, the estuary and coastal environments will
improve as a result of a net reduction in contaminant loads being discharged. Reductions in sediment
loads that will occur as a result of stormwater detention and treatment prior to discharge will mean that
there is less likelihood of sedimentation and loss of ecological habitat in the beds of surface
waterways. A reduced sediment load in surface waterways means that there is less sediment
accumulation (in both quantity and contaminant loading) in the estuary.
The improved health of surface waterways and the coastal environment will also serve to improve the
cultural, amenity and recreation values for local residents. There is also opportunity for stormwater
treatment facilities to become areas for recreation in their own right e.g., Mount Vernon Park.
The built environment will also benefit as stormwater detention systems reduce flood risk in floodprone areas of the city.

8.11 Summary of Effects
In summary, the implementation of stormwater treatment over time, including retrofitting, will reduce
contaminant loads to surface waterways as urban development across the city increases. Therefore,
adverse effects on surface water quality, aquatic ecology and amenity values are expected to be
minor. In some waterways the effects may be positive due to improved water quality. Flood risk is
predicted to decrease compared to the existing situation as a result of flood mitigation measures such
as detention basins.
Changes to groundwater quality are predicted to be minor, and given the location of the proposed
treatment facilities and discharges, community supply wells are unlikely to be adversely affected.
Effects on groundwater levels are also expected to be minor, with only localised, short-term effects
predicted. The predicted recharge to groundwater is unlikely to have a significant impact on
groundwater levels.
Soil monitoring is proposed to monitor for contaminant accumulation below stormwater treatment
ponds, but overall significant effects on soil are unlikely.
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Stormwater discharges into the coastal environment have the potential to introduce sediment and
contaminants potentially toxic to marine life. Given the rapid dispersion that occurs in the dynamic
coastal environment, any adverse effects are likely to be temporary and of limited magnitude.
Retrofitting, where possible, will be key to achieving measurable improvements in estuarine sediment
quality as well as ecological habitat quality and quantity.
Cultural values have been taken into account when developing the CSNDC through the engagement
with Papatipu Rūnanga, the analysis of Mahannui IMP policy and the development of CIAs for the
three SMPs completed to date. The ongoing involvement of Ngāi Tahu Papatipu Rūnanga through a
partnership approach with CCC is intended to provide for the continued recognition of cultural values
throughout the implementation of the consent. Moreover, the objective of maintaining or enhancing
surface water quality is intended to minimise impacts on cultural values, and through the installation of
treatment devices, aims to provide for improvement over the long term.
The positive effects of the proposed CSNDC are many and will be evident in both the natural and built
environment as maintained or improved water quality, ecological habitat quantity and quality, cultural
values, amenity values, opportunities for recreation and reduced flood risk.

9 Mitigation Methods
9.1

Best Practice in Stormwater Treatment

Stormwater treatment is the process of removing a portion of the contaminants before discharge into
the receiving environment. Selection of the best treatment method is based on a number of factors
such as required treatment level, soil permeability, receiving environment, available space,
maintenance requirements etc.
In addition to these considerations, CCC is committed to a ‘multi-value’ approach to management of
surface water through its Surface Water Strategy 2009 – 2039 (CCC 2009). The six values supported,
include drainage as well as landscape, ecology, recreation, culture and heritage. Culture stands for
Tangata Whenua values predominantly, but not exclusively. Mechanisms that support a range of
values are sometimes called ‘water-sensitive’ as in Water Sensitive Urban Design (WSUD), or ‘lowimpact’ as in Low Impact Urban Design (LID).
Examples of stormwater treatment devices currently used in Ōtautahi/Christchurch include:


Wetlands, e.g., Prestons subdivision.
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Dry infiltration basins, e.g., Aidanfield.



Rain gardens (limited application currently, some located in Addington).



Proprietary filtration devices (nearly all privately owned and maintained).



Swales, e.g., Spencerville.



Wet ponds, e.g., Tranz Rail pond in Matipo St.

Waterways, Wetlands and Drainage Guide (CCC 2003) contains design guidance for stormwater
treatment design within Ōtautahi/Christchurch, and CCC has recently developed guidelines for newer
devices such rain gardens, stormwater tree pits and proprietary filtration devices.
Design of stormwater treatment devices in Ōtautahi/Christchurch is based on the concept of treating
the first flush of run-off, which is the first and most contaminated portion of the run-off from a
catchment. First flush treatment in Ōtautahi/Christchurch is based on treating at least the first 25 mm
of rainfall run-off from the contributing impervious catchment. This corresponds to capturing
approximately 80% of the annual run-off volume from impervious surfaces. It has recently been
converted to a rainfall rate (5 mm/hr) for flow dependent devices (Parsons 2013).

9.1.1

Flat Lands Stormwater

The flat lands include both the oldest residential, commercial and industrial areas of Ōtautahi/
Christchurch and the newest. Soil permeability varies from very poorly drained to well drained and
groundwater depth varies from very deep in the west to at-surface in some parts of the east.
As mentioned previously, a multi-value approach is preferred for stormwater treatment in
Ōtautahi/Christchurch. A range of stormwater treatment devices are suitable for use on the flat lands.
Potential stormwater treatment methods and devices are presented in a Toolbox Treatment Hierarchy
(Table 6). This is arranged from multi-value (preferred) at the top to single value at the bottom. While
treatment devices at the top of the table are preferred, site constraints mean that these are not always
feasible and that a devices lower down the list must be used.
The toolbox table lists only ‘structural’ or engineering methods. Non-engineered methods such as
education, enforcement, and planning controls are known as ‘non-structural’ methods and are
discussed in Section 9.2.
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Table 6: Toolbox Treatment Hierarchy.
Method

Constraints

Suitable
location

Waterway
restoration

Habitat limiting
waterways

Public land
beside streams

Wetland

Space required.
Proximity to houses

New growth
area.

Large

6

Sedimentation
basin

Space required.
GWL*>1m

New growth
area. Confined
aquifer.

Large

4

Soil adsorption
basin

Space required.
GWL>2.5 m

New growth
area.
Unconfined
aquifer.

Large

5

Stormwater tree pit

Clogging after
20 years GWL> 1 m

Central City
avenues.

Small

4

Rain garden

GWL>0.6 m

Streets retrofit.

Medium

4

Wetland swale

Width required.

High GWL, low
gradient sites.

Small/medium

3

Dry swale

Width required.
GWL>1 m

Wide roads.
Industrial sites.

Small/medium

2

Permeable
pavement

Light traffic.
Clogging.

Street parking
bays. On-site
parking.

Small

1

Waterway
sediment removal

Site access.
Sediment disposal.

In-line weirs and
ponds.

Large

2

Proprietary
filtration devices

Minimum head loss.

Busy roads.
Industrial sites.

Small/large

1

Vacuum street
sweeper

Low interception.
Not available in NZ.

Busy
intersections.

1

Street sump
cleaning

Low interception.

Busy
intersections.

1

Stormwater tank

Flow attenuation
rather than
treatment.

Residential
intensification.

Small

1

Green roofs

Costly. Need to
modify structure
design.

Residential and
commercial new
builds.

Small

3
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Catchment
size

Number of
values
supported
6

9.1.2

Greenfields Stormwater

Large greenfields developments have the greatest flexibility in stormwater management approaches
due to the space available for multi-value treatment. When planned from the beginning of a
development process a stormwater management system can be integrated within the site and can
improve its amenity value. Selection of stormwater management approach is dependent on the type
of development (residential versus industrial), proximity of surface watercourses, groundwater depth
and permeability of soils.
Stormwater management plans generally specify the preferred type of approach within the SMP area.
These may vary from wetlands such as in the Pūharakekenui/Styx to infiltration basins in the upper
headwaters of the Ōtākaro/Avon.
Residential greenfields developments often install larger centralised stormwater management devices
with a combination of both treatment and attenuation aspects, e.g., wetlands with flood storage
capacity. These are installed by the developer and subsequently vested to CCC and managed as a
CCC asset. In some areas, e.g., the South-West Area, CCC is installing large treatment devices
ahead of development and requiring a development contribution in lieu of a separate device.
Commercial and industrial sites, where no CCC system exists, generally manage stormwater on site
and these remain private systems.
As a minimum, CCC requires first flush treatment and attenuation of the post-development peak 2%
AEP flow to pre-development levels.

9.1.3

Retrofitting Built-up Areas

Significant parts of Ōtautahi/Christchurch have no stormwater treatment and/or are prone to flooding.
Redevelopment within developed areas offers an opportunity to add stormwater treatment but also
often triggers the need for attenuation. Retrofitting of stormwater management devices generally
takes place either where a significant increase in imperviousness occurs or within a brownfields
redevelopment area.
The proposed conditions include selection criteria for determining whether or not redevelopment is of
sufficient scale to warrant installation of stormwater management devices. The criteria relate to the
risk posed by the activity and also the likely size of the hardstand area created. This is to recognise
that it may be overly onerous to require small site extensions or infill development to manage
stormwater on site.
Selection of devices is based on both the land use and the size of the site. Because sites considered
for retrofitting are generally limited in the available land area, stormwater management devices used in
these areas generally have a smaller footprint but higher unit cost.
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9.1.4

Hill Areas around Ōtautahi/Christchurch

Hill areas around Ōtautahi/Christchurch include both existing and new residential developments. Infill
development is also occurring in some areas. Management of stormwater in hill areas can be
constrained by the steep slopes, which makes it more difficult (if not impossible in some areas) to
install traditional devices such as ponds, basins or wetlands unless that treatment takes place in the
valleys below. Therefore, the focus is generally on management of the effects of increased run-off on
both erosion and flooding, although larger sites are required to provide full first flush treatment of
stormwater. The primary stormwater network in hill areas is designed for the 20 % AEP storm, but
a 5 % AEP storm must be accommodated without undue hazard to life and property.
Robust erosion and sediment control is important on hillside construction sites. ECan’s Erosion and
Sediment Control Guide (ECan 2007) contains a range of detailed measures for earthworks, including
residential and commercial subdivisions and roading, some forestry works. WWDG (CCC 2003) also
includes measures for reducing soil erosion due to increased run-off.
Hill areas also have potential to increase flooding effects downstream, particularly in the flat valleys
receiving run-off from developed areas. Some of these areas, e.g., Lansdowne Valley, are particularly
susceptible to flooding and an increase in run-off due to development can increase both the extent
and duration of flooding. Attenuation of the increased run-off is an important part of mitigating the
effects of development.
Waterway enhancement is also an important means of reducing erosion and improving water quality
from hill areas. Mt. Vernon Farm Park contains an example of a waterway that has been enhanced
with invert stabilisation and planting, which provides greater protection to the hillside and valley from
erosion during storm events (Figure 23).
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Figure 23: Mt. Vernon Farm Park restored waterway demonstrating erosion protection during
storm.
The current requirements for stormwater management on hill areas around Ōtautahi/Christchurch
under the Interim Global Stormwater Consent CRC 090292 require rainwater storage, prevention of
erosion, and first flush treatment on large sites. This will be superseded by a condition in the
proposed consent conditions that requires erosion and sediment control plans.

9.1.5

Te Pātaka o Rākaihautū/Banks Peninsula Settlements

Te Pātaka o Rākaihautū/Banks Peninsula settlements are typically located on the coast, although
some, such as Little River, are located in inland valleys. At present little stormwater treatment takes
place within Te Pātaka o Rākaihautū/Banks Peninsula settlements with the focus being on
management of the effects of increased peak flows as a result of development. Some Te Pātaka o
Rākaihautū/Banks Peninsula settlements face the same erosion issues as Ōtautahi/Christchurch hill
areas, but the proximity of the coastal environment means that even more careful management is
required.
Many of the settlements contain only a short length of watercourse or pipe prior to discharge to the
coastal environment. This presents challenges for retrofitting stormwater management devices, as
does the lack of space in areas currently developed.
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Street scale rain gardens can be considered to capture run-off before it enters the piped network.
Proprietary filtration devices could be installed as end of pipe devices prior to discharge either in flat or
sloped areas.

9.1.6

Construction Phase Discharges

Sediment discharges to waterways during relatively short duration construction periods can have long
term impacts. Adequate protection measures are required to ensure that the development of land
does not result in accelerated onsite erosion or sedimentation of waterways. The adverse ecological
effects caused by sediment in waterways results from smothering and abrading of fauna and flora,
which may modify or destroy in-stream values, change food sources and interrupt life cycles.
To minimise the risk of hazardous substances entering waterways during construction, there will be no
construction phase discharges from contaminated sites.
The CCC proposes objectives of no adverse ecological impacts from construction activities, and to
protect and otherwise enhance ecological values. To achieve these they propose the following
mitigation measures to be included as conditions of consent requiring:


Sediment and Erosion Control Plans to be in place during construction of all subdivisions.



Maximum area of disturbance at any one time during construction on a site shall not exceed
5 ha.



All Sediment and Erosion Control Plans meet the requirements of ECan’s Sediment and
Erosion Control Guidelines (Environment Canterbury 2007).



Identification of the proposed monitoring and maintenance of erosion and sediment control
measures during construction. Maintenance is to demonstrate how the sediment and erosion
control measures will be monitored, and maintained to ensure they perform to acceptable
standards.

With the mitigation measures proposed, and the erosion and sediment control requirements, it is
considered that construction activities in the CSNDC Area can be carried out in a manner that ensures
that potential adverse effects on the downstream receiving environment are minor

9.1.7

Management of Industrial Sites

It is recognised that management of stormwater discharges from industrial sites is a key issue in
relation to protecting water quality in Ōtautahi/Christchurch.
It is proposed that the water quality of stormwater discharges into the CCC’s network from industrial
sites will be required to be equivalent to the discharge from residential areas. To achieve this will
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almost always involve some form of on-site pre-treatment. Where the necessary standard cannot be
met, the particular site will need to apply directly to ECan a separate stormwater discharge permit.
The CCC’s approach to industrial site stormwater management was developed for the South-West
Christchurch and Pūharakekenui/Styx stormwater management plans. As part of a city-wide auditing
process, potentially high risk sites (i.e., sites with potential to discharge contaminants at
concentrations significantly higher than residential and commercial sites) will be identified via a
desktop screening assessment. CCC will work with any sites confirmed as high risk to ensure that the
stormwater discharge can meet the required treatment standard. Where industrial site owners (or
occupiers) cannot meet the required standards for discharge into the network, the site will be removed
from the resource consent (i.e., listed on Schedule 1 attached to the consent), and will require a
separate resource consent for its discharge. A condition is proposed for this process and all industrial
sites excluded from the resource consent will be listed on Schedule 1 attached to the consent.
Removing industrial sites from the CSNDC will be an action of last resort.
This approach to industrial site management will ensure that industrial stormwater discharges will
improve in the medium term and begin to approach residential or commercial stormwater quality.
It should be noted that industrial sites that bypass the CCC’s network and discharge stormwater
directly to ground (excluding roof stormwater to ground) or directly to waterways are not covered by
the CSNDC.

9.1.8

Contaminated Sites

There are additional risks of groundwater and surface water contamination associated with stormwater
discharges from contaminated sites during construction of any development. To avoid this risk,
consent conditions are proposed stating that there will be no discharges from construction areas listed
on ECan’s Listed Land Use Register (LLUR), or from sites which CRC identifies as being
contaminated or having a high risk of being contaminated.
Similarly, there is a risk of additional contaminants becoming entrained in the discharges if stormwater
treatment systems are located on contaminated sites. The CCC does not propose to locate any
stormwater treatment systems on sites which are listed on the LLUR, or identified by CRC as being
contaminated or having a high risk of being contaminated, and consent conditions are proposed to this
effect.
The ongoing collaborative approach to addressing issues relating to contaminated sites is in
accordance with the Protocol for Surface Water Management.
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9.2

Best Practice Management of Increased Run-off and Flood Risk

Many areas of Ōtautahi/Christchurch and Te Pātaka o Rākaihautū/Banks Peninsula are susceptible to
flooding and need careful management of any increase in stormwater peak flows and/or volume.
Mitigation of the effects of increased run-off from increased impervious surfaces due to development is
a necessary part of stormwater management. Increased run-off can cause problems in both the
primary stormwater network (designed to reduce nuisance flooding) and the secondary flow network
(designed to protect dwellings from floor level flooding). Impacts on both of these networks need
mitigation.
As well as mitigation of the effects of increased run-off, management of flood risk within the wider
catchment is necessary. This involves a range of management tools, from planning measures (e.g.,
restricting development in flood prone areas) to engineering solutions (e.g., stopbanks).
Management of increased run-off and management of flood risk are discussed separately below.

9.3

Management of Increased Run-off

Development of greenfields areas, new roads, and intensification within existing developed areas all
result in increased run-off. The effects of this can include increased erosion in watercourses (as the
average velocity is increased) and increased flooding due to an increase in peak flow and total
volume.
Management of these effects is required. This typically involves reducing the peak flow to the predevelopment level and possibly also reducing the total discharge volume.
Reduction of the peak rate of discharge through detention is the normal means of controlling the
effects of increased run-off.
Attenuation may also take place in surface or sub-surface chambers. These devices typically restrict
the peak flow to pre-development levels, with storage of the additional flow provided and released
over time, possibly to ground soakage. Devices can be small (such as a rainwater tank on an
individual property) to very large (such as the basins in the South-West area).

9.4

Management of Flood Risk

Parts of Ōtautahi/Christchurch and Te Pātaka o Rākaihautū/Banks Peninsula are susceptible to
flooding. This has been recognised as an issue since early in the city’s development. The CCC uses
a range of tools to manage flood risk. This includes non-structural methods such as restricting
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development in flood prone areas and setting of floor levels, and structural methods such as
stopbanks, channel widening, and bypasses.

9.4.1

Flood modelling and risk assessment

The CCC began river computer modelling projects about 25 years ago when the technology became
available to undertake such work and these models have grown in extent and sophistication over the
years. Initially the models addressed flooding in the close vicinity of the rivers and more recently
considerable detail has been added to the tributary areas.
Now that the main channels have been modelled, the ongoing development consists of adding detail
to the tributary catchment areas. Typically, a project will be identified in a sub-catchment because of
the need for new infrastructure – or in response to a particular flood event – and a small model of that
area will be developed and tested. This small model will then be incorporated into the larger
catchment model for future integrated flood investigations.
The recent earthquakes invalidated all previous flood studied and have prompted an unprecedented
use of the models to test the effects of the changes in topography resulting from the earthquakes –
and this has also prompted more detail being added to the models so that particular aspects of interest
can be further investigated.
The CCC currently uses the DHI model software as its corporate standard but the main models have
been managed by separate consultants for commercial and logistical reasons.
The models are in a state of continuous development, with detail being provided in many cases by
consultants other than those mentioned above. These additional consultants have developed many of
the detailed sub-catchment models for subsequent incorporation into the main models. GHD was
commissioned to develop a specification for the modelling to ensure that a consistent standard of
model is produced. This is now being applied to all the models that are produced ("Stormwater
Modelling Specification for Flood Studies", 2012). This includes directions on such things as: project
planning, definition of model extents, review of existing data, model building and model performance
assessment.
As the models continue to be developed, it is important to understand the state of model development
and the parameters used in the model which produced any given set of model results. GHD was also
commissioned to produce a model status report format to document the model's form at any point in
time (GHD 2012). The procedure is to produce these status reports to accompany model results,
when any particular important stage in model development is reached. This is useful for tracking the
development of the models as well as informing interested technical specialists about the parameters
which were used so they can form a view on whether the model is suitable for their particular interests.
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The main flood models that are presently used in Ōtautahi/Christchurch are:


The Ōtākaro/Avon Catchment Model and the Flockton Basin Model within the Ōtākaro/Avon
Catchment area.



The Pūharakekenui/Styx Catchment model.



The Ōpāwaho/Heathcote Catchment Model and the Avoca Valley catchment model plus the
Bells Creek model in the lower Ōpāwaho/Heathcote.



The Huritini/Halswell catchment model.



The Matukutakotako/Sumner catchment model.



The tide level in the tidal areas.

River cross-sections which were at locations established by the Christchurch Drainage Board have
been re-surveyed following the earthquakes to provide a comparison of earthquake effects and to
ensure that the present modelling is correct in the post-earthquake era.
The topography in the earlier models was based on a 2003 LiDAR survey. Since the earthquakes
began there have been five LiDAR partial or full surveys of the Ōtautahi/Christchurch area. The most
recent of these surveys was a partial survey in February 2012. The models generally use the most
recent topographical information available for that area.

9.4.2

Use of models in the Comprehensive Consent

Flood models are the basic design tools for assessing the effects on the flood levels of various forms
of mitigation such as the detention ponds in the South West Area. The models are also used for
testing whether consent conditions are being met. For example, in the South West area the plan is to
return the flooding levels at Ferniehurst St recorder on the Ōpāwaho/Heathcote River to those that
would have occurred in 1991. This will be done by modelling the flooding level with the state of urban
development in 1991 and comparing it with the state of urban development plus mitigation of the
current day.
An example of one of the management tools that CCC uses is the Floor Level Viewer
(http://maps.cera.govt.nz/advanced-viewer/?Viewer=Ccc-Floor-Levels). This allows the public and
consultants to view catchment boundaries, flood model extents, the flood management area, and the
floor levels required. This is constantly in development, with updated data regularly added to the
viewer.
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9.4.3

Hydrometric Data

The Council has maintained and added to the hydrometric network which was established by the
Christchurch Drainage Board. Data is also shared from the Regional Council (ECan) river level
gauges. This network of 21 rain gauges and 25 river level gauges presently provide real time
information at 15 minute (or less) intervals.
There is an almost continuous daily rainfall record for the Botanic Gardens dating back as far as 1873
– however it was not until 1962 that records of rainfall began at hourly intervals and this has
progressively been reduced to sub-hourly recording. This provides Ōtautahi/Christchurch with a good
basis for its rainfall statistics, which have been compiled by NIWA (“Review of the frequency of high
intensity rainfalls in Christchurch”, 2009)
Continuous water level and river flow gauging data began in about 1980 and additional sites were
added in 1989. The statistics of the flows and flood levels are therefore less well established than the
rainfall statistics.
Tide levels have been analysed and statistics generated by Derek Goring (Mulgor Consulting Ltd –
"Sea level Boundary conditions for Bridge St and Ferrymead", 2010 and "Extreme Sea Levels at
Sumner Head and Styx River", 2008) based on recordings at the "Styx tide-gates", "Sumner Head",
"Avon at Bridge St" and "Heathcote at Ferrymead".
The models are calibrated against the records of rainfall and water levels that are recorded in the city
and also on Te Pātaka o Rākaihautū/Banks Peninsula.

9.5
9.5.1

Non-Infrastructural Approaches to Stormwater Management
Monitoring and Enforcement

The CCC and ECan staff have established a Stormwater Action Team (SWAT) that meets monthly to
discuss: emerging issues, improving monitoring and enforcement responses to discharge breaches,
education programmes and, sharing and editing joint documents through an on-line portal. The
following information details the resources being brought to bear by each agency.
The CCC’s Compliance and Investigation Team is tasked with ensuring compliance with a broad
range of legislative requirements including the provisions of the Resource Management Act 1991, the
Building Act 2004, the Fencing of Swimming Pools Act 1997, Local Government Act 1974 and 2002,
and Litter Act 1979. The team enforces a number of Christchurch City Council Bylaws including the
Clean Fill Licensing Bylaw 2008, Urban Fire Safety Bylaw 2007 and Waste Management Bylaw 2008.
The team responds reactively to internal and external complaints and proactively when non-compliant
issues are identified.
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Current responsibilities relating to stormwater are primarily to do with private drainage particularly on
the Port Hills and Te Pātaka o Rākaihautū/Banks Peninsula. The team ensures compliance under
section 459, Local Government Act 1974 when dealing with issues between private property owners
around stormwater and drainage. Common issues are unconnected stormwater, damaged drains and
interference with natural water flow e.g., retaining walls. While there is no current provision for the
issue of infringement notices for breaches of the Trade Waste Bylaw, the team would expect to
provide advice around matters of serious non-compliance where it is determined that prosecution may
be necessary.
While Christchurch City Council Compliance Officers do not hold qualifications in land drainage,
hydrology, civil engineering or similar disciplines, they are available to assist where serious noncompliance, potentially requiring prosecution, is detected.
Christchurch City Council’s Water and Waste Unit field staff monitor and investigate discharges into
the wastewater and stormwater networks. They record breaches, notify and talk to offending parties to
get discharges either stopped or directed into the wastewater network. This information is shared with
ECan’s Resource Management Team, so that if further breaches are discovered then ECan can
determine whether to undertake infringement action and/or prosecute people responsible.

9.5.2

Education

While monitoring and enforcement deals with breaches of the CSNDC, it is more important in the longrun to prevent inappropriate discharges. To do this, CCC and ECan are taking an holistic approach to
stormwater management by working with industry and the community to educate them on stormwater
matters so they take responsibility for their activities and how these impact waterway quality.
There are a number of environmental groups that have aims to improve the quality of receiving waters
in Ōtautahi/Christchurch rivers and Te Pātaka o Rākaihautū/Banks Peninsula harbours. The key
groups at time of writing are: Styx Living Laboratory Trust; Cashmere Stream Care Group; Avon
Otākaro Network; Avon-Heathcote Estuary Ihutai Trust; Whakaraupō/Lyttelton Harbour/Whakaraupō
Issues Group; and Akaroa Harbour Issues Working Party. Several of the group representatives are on
the Canterbury Water Management Strategy (CWMS) Christchurch-West Melton and Banks Peninsula
Zone Committees, which are joint committees of ECan and CCC. These committees are being kept
informed of the technical investigations and providing comment on the draft SMPs within their zone.
Environment Canterbury’s Pollution Prevention and Implementation Team, supported by CCC staff,
has been working with the Christchurch-West Melton Zone Committee to investigate ways to improve
community engagement and raise the issues of stormwater management and what measures the
community can undertake to improve waterway quality. The key waterways of current focus are
Addington Brook and Riccarton Stream that flow through industrial and business areas. The zone
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committee’s initiatives for these waterways are in keeping with the overall long-term goals for the
Ōtākaro/Avon SMP.
In the past, waterway awareness campaigns have been through ECan information advertising in local
community newspapers and posters on the back of Ōtautahi/Christchurch city buses. While these
campaigns only last for short periods of time of up to a month, their effectiveness at conveying
messages to the community to take ownership and to stop polluting the stormwater network, is
unknown. Messages have included: preventing litter from entering drains, washing cars on roadside
berms so contaminants do not end up in drains, not pouring chemicals down into the stormwater
drains. Environment Canterbury is currently working with a local contractor and CCC to have fish
symbols painted on footpaths beside stormwater drains, as done elsewhere in New Zealand, to remind
the public that stormwater ends up in waterways.
Given that education campaigns and advertising is inherently expensive, it is critical that future
initiatives are carefully considered and target the right issues. To improve the likely effectiveness of
education campaigns, it will be important to maintain involvement of CWMS zone committees and
associated environmental groups that can facilitate CCC’s engagement with the wider community.
There is also potential for Ngāi Tahu involvement and support for education programmes, particularly
in relation to roof maintenance, green roofs and the importance of stormwater treatment facilities and
devices for waterway health. It is only through holistic stormwater management approaches, involving
businesses and the community that waterway health can start to be improved.

9.6

Working with Industry

The CCC’s City Water and Waste Unit field officers are working with ECan’s Pollution Prevention and
Implementation Team on catchment wide education and guidance campaigns with business and
industry on improving urban waterway quality and values. Given the current city rebuild, the team is
liaising with the Contractors Federation Environmental Working Group and, the Rebuild Sector, to
educate and prevent a wide range of contaminants from getting into the stormwater network. The
CCC staff are also providing assistance to ECan by attending construction industry field days and
workshops to provide information and respond to questions on CCC’s stormwater management
programme. For the construction industry, ECan has published a Builders Pocket Guide to raise
awareness of how construction activities can contribute potential sources of environmental
contaminants, such as sediment from construction sites associated with building and road works.
The CCC is establishing internal processes to ensure that building and resource consent applicants
are well informed about the need for Erosion Sediment Control Plans (ESCP) and are able to submit
adequate plans for approval.
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Large subdivision developments, where stormwater discharges are not covered by the CSNDC,
consents are granted and administered by ECan. At the same time, the CCC Resource Consents Unit
6

has two subdivision engineers who work with developers during the initial development of
subdivisions as earthworks and roads are constructed. One of their tasks is to check ESCPs are
being adhered to.
The architectural and building industry has an important role to play in selecting appropriate external
building cladding materials, reason being that copper and zinc galvanising, if not protected, can be
significant sources of contaminants for stormwater. Christchurch City Council is adopting a twopronged approach to reducing contamination from uncoated roofs and cladding.
Firstly new buildings with uncoated metal cladding will be required to provide first flush treatment of
the runoff. Secondly CCC will be looking to educate and work with industry to raise awareness and
understanding for the need to coat these metals or to install and maintain first flush treatment of
discharges from these materials. Education information can be delivered through CCC’s Target
Sustainability representatives, who work with architects and property owners to explore building
design approaches that minimise energy and water consumption by tenants.

9.7

District Plan Flood Management Provisions

Variation 48 of the City Plan introduced the concepts of the Flood Management Areas and the Flood
Ponding Areas. These Flood Management Areas are delineated in relatively well known flood risk
areas and where there was suitable modelling information to map the extents. The year 2003 models
used to define these areas were less sophisticated and the ground surface information was less
detailed than is available today. They were defined using a 200 year rainfall event including an
allowance for 0.5 m sea level rise rather than the proposed 1.0 m sea level rise used by the modelling
for the future planning in Ōtautahi/Christchurch.
Flood Ponding Areas were also identified where significant natural ponding occurred which, if they no
longer existed, would markedly increase flood peaks in developed areas of the catchment. A prime
example of this is Hendersons basin which serves to limit the flood peaks in the Ōpāwaho/Heathcote
River. The lower Pūharakekenui/Styx floodplain behind the Pūharakekenui/Styx tidegates is also a
flood ponding area. The proposed District Plan also identifies Cranford Basin as a flood ponding area
The proposed review of the District Plan uses a 1.0 m sea level rise for the purposes of setting floor
levels for residential properties. Sea level rise needs to be used in calculations to determine the

6

The engineers are not responsible for the subdivision once RMA 224 handover has taken place and the building

construction phase has commenced.
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extent of the Floor Level and Fill Management Area (FLFMA) in coastal areas and also to determine
permitted minimum floor levels. This time horizon corresponds to a reasonable expectation of a 100
year life of modern residential buildings for which the City Council routinely sets design minimum floor
levels.
The modelling also considers the predicted increase in rainfall intensity as a result of climate change.
The present rainfall intensities are increased by 16 % for the purposes of setting design floor levels in
accord with Ministry for the Environment guidelines (Tools for estimating the effects of Climate Change
on Flood Flow. A guidance Manual for Local Government in New Zealand, 2010).
Environment Canterbury’s Regional Policy (RPS) statement 11.3.2 sets the standard for determining
the minimum design floor levels of new houses or significant extensions to houses.

The statement is

set out in full below:
Policy 11.3.2 – Avoid development in areas subject to inundation
In areas not subject to Policy 11.3.1 that are subject to inundation by a 0.5 % AEP flood event; any
new subdivision, use and development (excluding critical infrastructure) shall be avoided unless there
is no increased risk to life, and the subdivision, use or development:
(1)

is of a type that is not likely to suffer material damage in an inundation event; or

(2)

is ancillary or incidental to the main development; or

(3)

meets all of the following criteria:

(a)

new buildings have an appropriate floor level above the 0. 5 % AEP design flood level; and

(b)

hazardous substances will not be inundated during a 0.5 % AEP flood event. provided that a
higher standard of management of inundation hazard events may be adopted where local
catchment conditions warrant (as determined by acost/benefit assessment.)

When determining areas subject to inundation, climate change projections including sea level rise are
to be taken into account.
The policy clearly requires that development be avoided in areas subject to flooding in a 1/200 year
event, but mitigation is permissible where there is no increased risk to life, provided the subdivision,
use or development meets the other aspects of Policy 11.3.2. It is unusual, and probably uneconomic,
for local communal flood protection schemes to be designed to such a high 1/200 year standard.
Therefore, area wide mitigation is not an appropriate solution to manage this frequency of flooding
risk, and the approach adopted through the Natural Hazards Proposal is to ensure that new floor
levels are designed to be above the 1/200 year flood event. Street flooding and flooding onto
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properties could occur during such a rare event, but the approach seeks to ensure that floors are
protected as these are generally the most vulnerable assets on a floodplain.
The expectation is that flood mitigation schemes, such as proposed in Flockton Basin, will provide a
reduction in street flooding and flooding of houses that have not been raised to a higher level in more
frequent events. It is assumed however that these schemes would be overwhelmed - or otherwise
fail - in a 1/200 year event. For the same reason, the present stopbanks along the Ōtākaro/Avon River
– or any future tidal protection systems - are assumed to have failed and the main protection adopted
in the District Plan is by setting the level of the floors above the resulting design flood level.
It is not unusual to have “higher than normal” tide levels during a storm event as a result of low
barometric pressure and storm surge effects. The modelling therefore incorporates these effects. The
approach to modelling is to take the highest flood levels resulting from modelling a "1/200 year rainfall
with a 1/20 year tide" and a "1/20 year rainfall with a 1/200 year tide". The rationale for this is that
rainfall events are often accompanied by high tides, however it would be unduly conservative to
assume a 1/200 year tide would coincide with a 1/200 year rainfall. The adoption of the 1m sea level
rise for planning purposes has the greatest effect on setting design flood levels in the tidal areas.
The RPS also directs CCC to identify and restrict development in high flooding hazard areas being
those where the depth of water is more than 1m in a 1/500 year event – or where the depth times
velocity is greater than 1.
The FLFMA also allows the CCC discretion to limit the degree of filling of land within flood prone areas
to ensure that flood water is not displaced or diverted in a manner that could cause significant effects
elsewhere.

10

Consideration of Alternatives

In accordance with Section 105 of the RMA, this section provides an overview of alternative discharge
locations (i.e., to ground or water) and the alternative treatment options considered in relation to water
quality and flood mitigation.
The alternative discharge methods for the stormwater from the CSNDC area are:


Maintain the status quo



Discharge to ground



Discharge to water (freshwater or coastal environment)



Discharge to both ground and water
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It is proposed to discharge stormwater in the CSNDC area to surface waterways, ground and the
coastal environment. In relation to alternative treatment options, the South-West Christchurch SMP
assessed a comprehensive range of treatment options while the Styx and Avon SMPs considered a
subset of these options. The South-West Christchurch treatment options assessment provided a
review of all treatment technologies available with a comprehensive selection assessed in terms of
their ability to meet various water quality guidelines and their cost. The compliance and cost
assessment identified the most technically feasible, and environmentally and economically acceptable
options were detention basins and wetlands, or filtration systems. However in this case filtration
systems would not address water quantity issues and do not meet CCC’s wider policy of integrating
other values (i.e., landscape, recreation, heritage, cultural and ecology) which has been proven to be
a more sustainable approach to asset management (i.e., more economic in terms of delivering a
vibrant living environment).
In terms of flood management, part of the development of the SMPs is to consider determining the
most appropriate water quantity mitigation option for the catchment e.g., options for sizing detention
basins. In the case of the Pūharakekenui/Styx River SMP, it was shown that the standard detention
option, which requires significantly larger basins (and higher construction and land purchase costs),
only provides a minor reduction in water levels during a 2 % AEP event of 48 hours compared to the
partial detention option. It was therefore proposed to provide partial detention as it provides
ratepayers with the most economic option and an acceptable environmental result.
In summary, for each SMP area, the proposed mitigation option is chosen to be the most cost-effective
outcome that also achieves the desired receiving environment objectives.

11 Consultation
11.1 Landowners
In 2011 and 2012, the stormwater discharge consent applications for the South-West and
Pūharakekenui/Styx River catchments required consultation with landowners on the location of
proposed stormwater treatment facilities as set out in SMPs. Though there is no guarantee that
proposed facilities will be required or built, landowners have been informed of the possibility that
should future urban development proceed within their area then these proposed facilities may be
located on, or near their land.
While the Ōtākaro/Avon SMP mostly considers retrofitting stormwater treatment devices to the existing
network, new facilities are predominantly proposed for the residential red zone and in this case
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consultation will be required with CERA, and be incorporated into the general public discussion on the
future use of this area.

11.2 CWMS and Community Boards
To date, the CWMS Christchurch-West Melton Zone Committee has been involved since its inception,
in discussions on technical investigation findings for the Ōtākaro/Avon River catchment. In 2013, the
zone committee ran two workshops to gain public views and aspirations for the future environmental
state of the Ōtākaro/Avon River. Information from these workshops was compiled and provided to the
Council for consideration and where possible, integrated into the Ōtākaro/Avon River SMP and SWP.
In March and May 2015, the Banks Peninsula and Christchurch-West Melton Zone Committees held
joint workshops to discuss and provide feedback to Council on the CSNDC conditions. These were
public workshops and Zone Committee Chairs had columns in community newspapers to inform the
general public, plus emails were sent to local interest groups to invite them to these workshops.
The Council Community Boards were informed of the proposed CSNDC through the combined Chairs
meeting held on the 10 April 2015 and various Community Board meetings.

11.3 Partnership with Ngai Tahu
As part of the CSNDC, Council staff have worked with Mahaanui Kurataiao Ltd to develop a process to
work in partnership with the six Ngāi Tahu Papatipu Rūnanga within the CCC district on the consent.
In total, 3 separate hui have been held with Papatipu Rūnanga representatives including:


an initial hui in March 2015 that provided an overview of the proposed consent, process,
application and draft conditions;



a site-visit of key stormwater treatment facilities in May 2015; and



a follow up meeting in June 2015.

The process has also involved the development of a cultural values overview, Mahaanui IMP policy
review and analysis, a summary of effects of cultural values and CIAs for each of the 3 SMPs
developed to date.
CCC are committed to an ongoing collaboration process with Ngāi Tahu Papatipu Rūnanga as part of
the consent including involvement in cultural impact assessments for future Stormwater Management
Plans (SMP), implementation, device design and capital works programmes, education and cultural
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monitoring as well as reporting mechanisms. Exact details are still to be confirmed pending approval
from the parties.

11.4 ECan and CCC Collaboration
A Joint CCC and ECan Planning and Consents Protocol for Surface Water Management was
established in 2006, revised 2008, with the overall objective to enable both agencies to efficiently and
effectively achieve the surface water management and objectives and policies set out in the City Plan
and the NRRP (soon to be replaced by the LWRP ). This protocol has resulted in the formation of the
Surface Water Issues Management (SWiM) group, made up of senior managers from both agencies,
which meet monthly to discuss emerging issues, especially concerning development of SMPs and
most recently the CSNDC. The SWiM recommended the CSNDC approach to enable CCC to refocus
the SMP Programme, so as to:Combine all stormwater discharge consents.


Ensure the CSNDC is consistent with the revised approach across Canterbury.



Specify technical work for remaining catchments.



Improve allocation of technical resources.



Reduce the timeframe for consent lodgement.



Standardise documents for future reference.

In 2014, SWiM established the Stormwater Action Team (SWAT) comprising of the pollution
prevention, enforcement teams and other technical and consenting staff of ECan, along with technical
and operational staff of Council was established for the purpose of sharing information and using an
integrated approach, to reduce:
1. Sediment discharges from bulk earthworks associated with subdivision development.
2. The ongoing discharge of contaminants to the reticulated stormwater network from industrial
and commercial sites.
3. Pollution response within the Council's reticulated SW system.
The establishment of SWiM and SWAT has resulted in regular collaboration on stormwater matters
between the agencies and for the proposed CSNDC, it has meant that consenting staff were able to
quickly agree on and draft the initial consent conditions, before they were distributed to partners and
stakeholders for comment in March 2015.
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11.5 Future Consultation
Once stormwater infrastructure has been provisionally identified for the following financial year, this list
will be provided to CWMS zone committees and Papatipu Rūnanga for comment and in line with the
partnership approach outlined above. Once the list has been finalised and budgets approved by
Council, large infrastructure such as detention basins and artificial wetlands will require resource
consents for their construction. It will be at this stage that affected landowners, Ngāi Tahu and zone
committees will be contacted so that they have opportunity to provide comment on the location and
design of each facility.

12 Monitoring
12.1 Background and Purpose
Monitoring refers to the collection of information (quantitative and qualitative) related to the potential
effects of stormwater within the stormwater network and in the receiving environment.
The primary objective of monitoring is to determine compliance, that is, whether the environmental,
quantity and cultural objectives set out in the AEE, SMPs and consent conditions are being met. It
also provides a system for further investigation and/or remedial works to take place to ensure that all
reasonable and practicable steps are being taken to work towards achievement of the receiving
environment objectives.
Monitoring programmes also provide information that can be used for other purposes, such as to
refine and improve stormwater management practices. However, the primary objective of compliance
remains and should determine the location, frequency and types of information monitored.
The CCC currently carries out monitoring of treatment facilities, surface water levels, surface water
quality, instream sediment quality and aquatic ecology throughout Ōtautahi/Christchurch. This
monitoring is to fulfil the requirements of:


Monitoring programmes for existing stormwater discharge consents from ECan.



CCC policies and strategies (e.g., District Plan and Surface Water Strategy).



To provide information for the operation and development of the stormwater and wastewater
networks.

The results of this monitoring are summarised annually in reports submitted to ECan to fulfil the
conditions of the three current stormwater consents. These reports are also used Council-wide for a
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number of other reasons (e.g., to assess community outcomes). The existing monitoring programme
will be formalised into this one document and updated for the purposes of both the CSNDC and other
CCC requirements.
One of the purposes of the Interim Global Stormwater Consent (IGSC) monitoring plan was to “to
collect information relating to the impacts of stormwater from various land-uses within a range of SMP
catchments, and the performance of various stormwater devices used to treat stormwater”
(MWH, 2009). This baseline data has been used to better understand the impacts of stormwater
within the city and help in the development of stormwater management practices. Because of this
wider objective, the monitoring programme for the IGSC was more comprehensive than is intended for
the CSNDC. The CSNDC monitoring programme will focus on measuring compliance with receiving
environment objectives as specified in the resource consent conditions.
The monitoring programme includes monitoring of:


Treatment facilities.



Groundwater.



Surface water levels.



Surface water quality.



Instream sediment quality.



Aquatic ecology.



Cultural values.

The requirement for monitoring of each of these categories is outlined in a separate Environmental
Monitoring Programme report submitted as part of this consent. This report sets out the methods,
frequency and locations for monitoring.

12.2 Responses to Monitoring
If the monitoring results identify that the Receiving Environment Objectives are not being met, then
CCC will (as per the consent conditions) consult with SWiM to determine whether adverse effects are
a result of any stormwater discharges authorised by the consent and whether reasonable endeavours
have been used as per the Receiving Environment Objectives, and where necessary discuss actions
or changes required to specific SMPs to ensure the objectives are met in the future.
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This consultation will occur in accordance with the Joint Christchurch City Council and Canterbury
Regional Council Stormwater Management Protocol or subsequent revisions to the Protocol, and in
accordance with any consultation agreements entered into between the consent holder and Ngâi
Tahu.
Any actions identified as necessary through the consultation above will be implemented.

13 Implementation of Stormwater Management Plans
13.1 Background and Current Situation
Prior to the SMP Programme starting in 2005, work on improving stormwater quality and quantity from
urban areas was dealt with by the Parks and Waterways Unit in Council. The Waterways, Wetlands
and Drainage Guide was developed over a seven year period and finally published in 2003. Its aim
was to improve the six values associated with waterways. Since the late 1990s onwards, land
drainage engineers/managers have worked, where possible to open up drains and pipes in order to
naturalise waterways and improve their overall value to the community. By 2009, the Christchurch
City Council Surface Water Strategy was adopted, with the purpose to see implementation of the
stormwater management plan programme.
Since 2009, the Upper Ōpāwaho/Heathcote and Huritini/Halswell Rivers (South West Area Plan),
Pūharakekenui/Styx River and Ōtākaro/Avon River SMPs have been completed. All of these SMPs
have lists of proposed stormwater treatment facilities and maps showing possible locations, their size
and design requirements in order to service new or existing urban developments. This information has
been incorporated into outline development plans for new subdivisions, as detailed in the
Replacement District Plan, Chapter 20, Future Urban Development Areas.

13.2 Greenfield and Brownfield Developments
The Upper Ōpāwaho/Heathcote River SMP was done in conjunction with the South-West Area Plan
(SWAP) in 2009, while the Pūharakekenui/Styx SMP was initiated around the Belfast Area Plan in
2010. It was expanded to cover the entire catchment in response to demand for neighbouring
greenfield areas post 2010 and 2011 earthquakes. It is primarily these two SMPs that cover most of
the urban land earmarked for development. The Ōtākaro/Avon SMP only has a small amount of
undeveloped land in the western part of its catchment. It is in these greenfield and brownfield
development areas where there is enough land to incorporate large stormwater treatment facilities
such as detention/soakage basins and artificial wetlands. Such facilities are designed to enhance as
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many of the six values for waterways as possible, so are integrated into landscape and open space
planning. In these areas, developers provide the land and generally the funding for construction of
facilities and once commissioned, ownership and maintenance is vested in the Council. Creation of
these facilities is taken as part of the development contributions associated with the subdivision. It is
in new subdivisions where there is greatest opportunity to manage stormwater and where the SMPs
are having the most immediate impact.

13.3 Existing Urban Areas
Unlike new subdivisions where stormwater facilities are large, in existing urban areas such as the
central city, land is scarce and it is almost impossible to establish large stormwater facilities, unless
Council is in a position to acquire land for construction of facilities. The residential red zone along the
lower reaches of the Ōtākaro/Avon River is one area where larger facilities could be considered. The
current approach is to place facilities either in road corridors or parks, which entails retrofitting, placing
devices in line with existing stormwater drains and piped networks. The facilities typically chosen are
rain gardens, stormwater tree pits, swales and storm filters. Long-term planning and budgeting of
stormwater treatment facilities requires co-ordination and integration with roading and parks planning
programmes. The reason being that stormwater requirements need to be key aspects of road and
park reconstruction work and if not considered and factored up front, introducing requirements by the
time construction design plans have been drawn up, means budgets have been fully allocated and
opportunities for stormwater management approaches lost.
Given that a stormwater retrofit programme is funded out of rates, means that proposed funding is
tabled and considered as part of every LTP review. Council’s current tight financial situation makes it
even more of an imperative to ensure stormwater management infrastructure is well integrated with
other capital works and provides the best return for money and outcomes for the six values for
waterways. While the proposed programme of work for existing urban areas will make some headway
to improve stormwater quality, it has to be realised that until adequate funding is available, the
outcomes will not always be ideal so improvements in immediate receiving environments will take time
to be achieved. Hence, other opportunities to improve stormwater quality beyond the retrofit
programme are being considered, such as the non-structural initiatives discussed earlier in this report.

13.4 Implementation Planning
The implementation planning process undertaken by Council is outlined in Figure 24. The planning
process is underpinned by the long-term water quality monitoring of receiving environments, which
enables identification of the most contaminated waterway sites and historical trends for various
contaminants. This information then enables prioritisation of the worst sites and determining what type
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of stormwater treatment facilities may be required to improve stormwater discharges in the area.
Factors such as the amount of land required and available for facilities to operate affectively need to
be considered along with financial costs for construction and maintenance. At the same time,
opportunities to integrate stormwater infrastructure with other proposed capital works is explored, such
as road renewals, for overall construction costs may be reduced if treatment options serve several
purposes such as rain gardens providing amenity roadside plantings. Once a prioritised list for
stormwater infrastructure implementation has been drafted, then discussions can take place with
partners Ngāi Tahu and the CWMS zone committees, to finalise the implementation plans before they
are submitted into the Council’s draft LTP. Once the LTP funding is confirmed, then annual budgets
and capital work programmes can be finalised.
Without a pro-active SMP implementation programme, the overall water quality in receiving waters will
gradually deteriorate due to increasing contaminant loads associated with urban growth. Table 7
indicates likely future water quality on a SMP area basis with SMP implementation. In this context,
'maintain' means to maintain existing water quality in major receiving waters despite increasing
contaminant loads associated with growth.
The main factor resulting in improvement in water quality over time is the percentage increase in
catchment impervious area connected to treatment facilities. The main factor leading to decline is
growth in urban intensification that is not connected to stormwater treatment facilities. The effects of
new greenfields urban development on receiving waters will be mitigated. The mix of contaminants in
rural runoff is different from that in urban runoff. In Ōtautahi/Christchurch, treated urban runoff is
generally considered less polluting overall than untreated rural runoff.
The assessment in Table 1 has been based on contaminant load modelling for the Ōtākaro/Avon,
upper Ōpāwaho/Heathcote and Pūharakekenui/Styx SMP areas and consideration of the above
factors elsewhere.
Table 7: Likely Future Water Quality.
SMP Area

Water Quality

Factors

Ōtākaro/Avon

Maintain and where

Urban intensification

possible, improve.
Ōpāwaho/Heathcote*:
Upper Ōpāwaho/Heathcote

Improve

Lower Ōpāwaho/Heathcote

Maintain and where

Pūharakekenui/Styx

Retrofitting old Halswell, Hornby &
Sockburn

possible, improve.

Urban intensification

Improve

Retrofitting old Belfast
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Huritini/Halswell

Improve

Retrofitting old Halswell

Ihutai/Estuary and Coastal

Maintain and where

Urban intensification

Areas

possible, improve.

Outer Christchurch

Maintain

Existing surface water quality already
very high.

Te Pātaka o

Maintain and where

Many of the receiving environments

Rākaihautū/Banks Peninsula

possible, improve.

currently have high values.
Installing treatment facilities in existing
settlements.

* References to ‘Upper Heathcote’ and ‘Lower Heathcote’ mean upstream and downstreat of Cashmere Stream confluence
respectively.

The installation of each treatment device in the stormwater network will result in improvement in
stormwater quality at the point of discharge downstream into the receiving water. However, it is more
difficult to predict measurable improvement in the receiving water itself.
A target is to maintain water quality in Ōtautahi/Christchurch and Whakaraupō/Lyttelton Harbour
receiving waters during the first few years of SMP implementation while the earthquake rebuild
programme is in full swing. Measurable improvement as indicated in Table 1 is unlikely until 10 years
into SMP implementation and beyond.
However, monitoring indicates that there are portions of waterways within the CSNDC where water
quality is such that the limits in Schedule 8 of the LWRP are being achieved, and others where water
quality limits are being worked toward and are expected to be met by 2025. For example, over the
2014 sampling period (Margetts Marshall, 2015) the Ōtukaikino/Waimakariri River catchment recorded
the best water quality of the catchments assessed, with lower levels of phosphorous and conductivity
than other catchments. This site was the best site for seven of the thirteen collated parameters
assessed. Four sites were tied second for the best site: Otukaikino River at Groynes Inlet, Smacks
Creek at Gardiners Road, Styx River at Gardiners Road and Cashmere Stream at Sutherlands Road.
The Ōpāwaho/Heathcote River at Templetons Road was third.
Therefore notwithstanding that water quality across the entire CSNDC may not meet the limits in
Schedule 8 by 2025, significant progress has already been made in certain waterways to meet the
limits, and the CSNDC will provide a framework under which comprehensive management will provide
the potential to continue working towards the limits into the future.
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Figure 24: Implementation Planning Process
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14 Overall Conclusion
A resource consent is being sought for the discharge of stormwater from the CCC network to
land, water and the coastal environment. The stormwater management scheme proposes to
reduce the contaminants discharged to land, water and the coastal environment, and reduce
the existing flood risk.
The actual and potential effects of the stormwater discharges from the CCC network are
associated with the soil, surface water, ground water and coastal resources of the area, as
well as amenity and cultural values. These effects are primarily associated with contaminants
entrained in the stormwater, the volume of water discharged, and the nature of the
stormwater infrastructure.
Having recognised the actual and potential effects that may arise from the discharge of
stormwater from the CCC network, the future management of stormwater from the area is
being investigated, with the preferred approach identified in SMPs as they are developed.
The overall intent of the SMP prepared for each catchment is to protect and enhance values
associated with the different water resources in the catchment.

This will ensure that

significant adverse effects on the environment arising from stormwater discharges in the
CSNDC area are avoided, remedied, or mitigated. Mitigation measures proposed as part of
the stormwater management scheme will be implemented either as new development occurs
or as opportunities arise for retrofitting. This approach will ensure the actual and potential
effects of the discharges are minimised.
Given the mitigation approach proposed, it is considered that the stormwater discharges from
the CCC network are consistent with the relevant policy framework of the statutory plans
developed under the RMA, and with the purpose of the RMA.

15 Proposed Conditions
15.1 Philosophy Behind Conditions
The proposed conditions for the CSNDC are the product of an iterative process between CCC
and ECan, with collaborative input from Ngāi Tahu and the Christchurch-West Melton and
Banks Peninsula Zone Committees. This consent is similar in structure and intent to previous
network discharge consents such as the South West Area Christchurch consent
(CRC120223) and the Pūharakekenui/Styx River consent (CRC131249). The consent
characterises the particular partnership between the CCC and ECan as opposed to a typical
consenting authority/consent holder relationship in that it recognises that the principle
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outcomes sought (improved water quality and management of flooding) are shared by both
agencies. The consent also reflects the scope of discharges to be covered and provides
CCC with a reasonably high level of flexibility with regard to management of those
discharges.
The most significant difference between the CSNDC and the two previous network discharge
consents listed above is that it requests authorisation to discharge stormwater from
catchments which do not yet have SMPs (namely, the Opāwaho/Lower Heathcote, Coastal
and Estuary Areas, Te Pātaka o Rākaihautū/Banks Peninsula and Outer Christchurch). The
interim conditions under the Interim Global Stormwater Consent (IGSC, CRC090292) have
worked well in mitigating discharges from new developments as evidenced by improving
trends in water quality (particularly TSS & turbidity) since the consent went operative in 2009
(Margetts Marshall, 2015). Specific changes to the interim water quanlity and quantity
requirements are addressed below.
The philosophy behind several sections of the proposed conditions is discussed below in
order to better explain the reasoning and process undertaken to arrive at the conditions.
Purpose
This section of the conditions has been simplified to the extent feasible to include all
stormwater discharges into the CCC network and also covers discharges to land on individual
residential sites and commercial roofs. In practice, the use of individual site soakage systems
is reasonably widespread where there is no available reticulated stormwater network or where
levels prevent a gravity connection to the network. Internal CCC building and resource
consent review practices are used to determine the feasibility and design of soakage
systems.
The scope continues the trend of previous consents in excluding discharges from
commercial/industrial hardstand areas to land via private soakage systems, as these are
generally regarded as higher risk (particularly on industrial sites) and bypass the CCC
network. CCC has some degree of control of the designs of such systems during consenting
phase, but has little control over day-to-day site management practices.
Location
The areas shown in Plan A include the whole of Christchurch City to the summit of the Port
Hills. On the Te Pātaka o Rākaihautū/Banks Peninsula side of the Port Hills, the consent
proposes to authorise discharges to the CCC stormwater network within settlement areas
only, excluding rural areas. This restricted scope was based on advice from ECan. At this
time, CCC does not propose to include coverage of discharges from Council roads outside of
the settlement areas.
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Exclusions
Discussion between CCC and ECan has shaped the final proposed list of exclusions. There
is currently a process in place between CCC and ECan compliance officers for review of
Hazardous Activities and Industries List (HAIL) sites on the Listed Land Use Register (LLUR)
to determine whether they pose an unacceptably high risk of ground or surface water
contamination and are therefore considered inappropriate for coverage under CCC consents.
This process has produced good results overall and has worked to reduce confusion between
the Councils and with developers. This cooperative process is supported by the conditions
whereby the CCC retains discretion to accept or refuse HAIL sites in the consent conditions.
The conditions continue the trend of previous network consents to exclude construction phase
discharges from large development areas (5 hectares on flat land and 1 hectare on the hills).
In practice, these developments are typically large residential or industrial subdivision projects
and the limits of scope reflect the limitations of CCC’s subdivisions engineering and
inspection resources.
Finally, Condition 3(c) is a catch-all for any other site which Council proposes to exclude for
any reason. In practice, we expect this list to become populated by sites such as:


Those listed as ‘verified HAIL’, ‘contaminated for’, or ‘managed for’, on ECan’s LLUR
and are determined at the time of building or resource consent to be an unacceptably
high risk under the process outlined above.



Those which are revealed to be high risk under the industrial audit programme
described in Condition 21 of the CSNDC.



Industrial sites which bypass the CCC stormwater network and discharge into land
via a private soakage system



Those which operate under their own discharge consents with Ecan

Stormwater Management Plans
Conditions 4 to 6 provide the content requirements and process for development and
adoption of future SMPs including consultation with Papatipu Rūnanga and the CWMS Zone
Committees. While there may be additional supporting information included in the SMPs,
CCC considers this list to contain the necessary components which would make up a
complete SMP document.
Condition 5 and Table 1 identify the submittal deadlines for the SMPs and reflect the CCC’s
best practical targets for preparation and consultation on the required documents. The
Ōtākaro/Avon SMP, Huritini/Halswell and Pūharakekenui/Styx SMPs will be included with this
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consent application. The Upper Ōpāwaho/Heathcote is essentially complete as it formed part
of the South West Area consent, and will be combined with additional technical work required
to complete the full Ōpāwaho/Heathcote SMP. Technical work on the remaining SMPs has
not commenced other than the Te Pātaka o Pākaihautū/Banks Peninsula Settlement SMP
which has had some initial network investigation works at the time of lodgement of this
consent.
Condition 6 requires that SMPs undergo a 10-yearly review from CCC. The CCC expect the
SMPs to be living documents and for changes to be made throughout their life, and this
condition will ensure a holistic review is also performed on every SMP at regular intervals
which will allow all changes made during that time to be collated and documented. The 10yearly interval is based on the date of submittal which means that reviews among the SMPs
will be somewhat staggered in an attempt to avoid resourcing issues.
Partnership with Papatipu Rūnanga
Condition 7 represents the CCC’s commitment to engagement with Papatipu Rūnanga on
development of the SMPs, the Implementation Plan and the CCC’s annual stormwater
programme planning process.
Receiving Environment Objectives and Targets
This section is broadly divided between conditions pertaining to the quality of waterways,
coastal waters and groundwater (specifically water quality, instream sediment quality, aquatic
ecology health and Mana Whenua values), and water quantity. The use of the term
“reasonable endeavours” in Conditions 8 and 11 to mitigate the effects of stormwater
discharges is key to the interpretation of these conditions because it is intended to take into
account the influence of elements outside of the control of Council officers such as budget
constraints, resourcing constraints and the influences of the public, stakeholders and
politicians on strategic decisions. In the event that there is a disagreement between CCC and
ECan on what constitutes “reasonable endeavours”, the conflict will be resolved in
accordance with procedures established in the Joint Christchurch City Council & Canterbury
Regional Council Stormwater Management Protocol, Report U10/12 (the Protocol) through
the SWiM Committee (see Responses to Monitoring - Condition 30).
The second key element to the conditions in this section is the references to the detailed
receiving environment objectives and targets set out in Tables 3, 4 and 5, and the flood
mitigation targets set out in Table 6. Condition 8 and the associated tables also detail which
catchments shall have values maintained or improved, and how this will be measured.
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Design of Facilities
This section provides several conditions around the expectations for design, construction and
operation of CCC stormwater mitigation facilities. These conditions largely reflect practices
already in place and are often reflected in conditions placed on consents for subdivision. Of
particular interest is Condition 15 which requires the first flush to be treated on all greenfields
developments, but requires “reasonable endeavours” to be taken to treat the first flush on all
other water quality mitigation facilities. This recognises the inherent difficulties in providing
retro-fit treatment of existing (developed) catchments. While CCC attempts to treat the full
first flush in all retrofit situations, it accepts that this may not always be possible due to
financial or physical constraints. For instance if constrained from treating the full first flush, it
is prefereable to treat, say, half of the first flush rather than none at all, and this represents an
overall improvement over the existing condition.
Erosion and Sediment Control
Conditions 22 and 23 support current practice for management of construction stage
discharges to the CCC stormwater network. While the issue of erosion and sediment control
has been a subject of ongoing discussion between the CCC and ECan, CCC expect to
continue managing construction phase discharges from most development sites less than 5
hectares in the flat and 1 hectare on the hills. ESC Plans are required to be submitted and
accepted for all building and resource consents and inspections are undertaken by CCC
officers to ensure best practice measures are in place, functional and in accordance with the
plan. The CCC does not intend to require specific effluent limits on TSS or turbidity through
its approval processes but CCC officers may choose to do so at their discretion. If the
cumulative effects of sediment discharges are determined to have a negative effect on water
quality (as demonstrated through the monitoring results) CCC may find it necessary to
change processes or add resources.
Industrial Site Management
Like erosion and sediment control, management of industrial sites has been a subject of
ongoing discussion between CCC and ECan. CCC recognise that identification, assessment
and management of existing industrial sites is an important component in managing the
effects of stormwater discharges on the environment. At this time, it is proposed that CCC
and ECan work collaboratively on a project to identify and rank industrial sites.
Implementation Plan and Records
The introduction of an implementation plan is a new initiative and is meant to bridge the gap
between the mitigation measures outlined in the SMPs and their implementation on the
ground. While many measures are likely to rely on the timeline of developers (it does little
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good to spend money to build a stormwater facility years ahead of the development it is
meant to mitigate), CCC appreciates that the implementation plan may be useful to track
progress on the SMPs, to project out future costs and to better coordinate planning with
changes to the Long Term Plan. The Implementation Plan is not proposed to be included in
this application but will be completed within 1 year of the CSNDC being granted. The
Implementation Plan will be a “living document” and will be updated every three years in
conjunction with the Long Term Plan.
Environmental Monitoring Programme
Condition 28 relates to the use of an Environmental Monitoring Programme (EMP) to assess
compliance with the receiving environment targets. This programme specifies what sites will
be monitored, what they will be monitored for, and how they will be monitored and assessed
against the targets. Condition 29 allows for revisions to the EMP, as often it is not until
monitoring has begun that problems are identified (e.g. poor monitoring site selection).
Responses to Monitoring
This section outlines the process undertaken if monitoring results identify that the receiving
environment targets are not being met and is intended to provide a progressive process to
determine whether the results are due to stormwater discharges (as opposed to some other
effect outside of the scope of this consent). If it is determined that stormwater is the cause of
the monitoring result(s) in question, and the effect is able to be mitigated within the resources
available to CCC staff, then a corrective/remedial action plan and timeline for implementation
will be provided to ECan. If agreement cannot be reached at any phase of the process
outlined in Condition 30(a) and 30(b), the SWiM Committee shall be consulted to identify the
way forward. This process is meant to reflect and rely upon the collaborative approach to
stormwater management established through the Protocol.
Reporting
This condition outlines that an annual report shall be provided to the Canterbury Regional
Council by the 30th June each year and specifically outlines what will be included in this
report.
Administrative
Condition 32 represents a commitment from the CCC to engage with Papatipu Rūnanga on a
10 yearly basis with the goal of identifying any necessary changes to conditions of the
CSNDC as a response to concerns over the length of the consent duration sought (35 years).
Condition 33 is a standard condition that allows the consent conditions to be reviewed by the
CRC, should this be considered necessary.
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Table 2: General City Conditions – Water Quality and Quantity
These conditions apply to all areas of the city that are not operating under an SMP and are
largely an extension of those developed for the IGSC. Several key changes have been made
to the mitigation conditions in order to close some identified gaps and generally lower the
thresholds around requirements for onsite treatment and attenuation, for example:


the site area for “large sites” has been reduced from 5,000 m2 in area to 1,000 m2
of disturbed area



the amount of car parking that triggers first flush treatment has been changed
from 10 parking spaces to 150 m2 of hardstand



the lesser standard of treatment for small non-residential sites in the IGSC (oil
interceptor, swale or equivalent treatment system) has been upgraded to full first
flush treatment in all cases



assessment and provision of stormwater quantity mitigation has been expanded
to include small sites in response to widespread intensification and relaxed rules
in the proposed Christchurch Replacement District Plan designed to encourage
residential intensification



Runoff from uncoated metal roofs and downspouts/guttering is now required to be
treated

Tables 3 & 4: Receiving Environment Targets for Waterways and Coastal Waters
The goal of these tables is to establish compliance with the receiving environment targets by:
(a) providing the targets that each waterbody is required to meet, based on their
classification in the Proposed Land and Water Regional Plan (CRC, 2012a) and
the Regional Coastal Environment Plan (CRC, 2012b), as detailed in the EMP;
and,
(b) for those sites where the targets are not met, detailing how maintenance and
improvement will be measured.
For the mana whenua values targets, no guidelines are available, so these were selected
based on the waterway type (e.g., spring-fed – plains – urban, spring-fed – plains and Banks
Peninsula) philosophy and scale differences for the QMCI targets. For example, spring-fed –
plains – urban had a lower QMCI value than the other waterway types, and no waterway type
had the maximum possible QMCI, given this may never be able to be achieved in areas
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where humans reside. Scores below the maximum can still reflect high values. Previous State
of the Takiwā, Waterway Cultural Heath Index, Marine Cultural Health Index and scores are
detailed to highlight current state of the waterbodies and how the targets will require a
substantial improvement in ecological habitat.
Table 5: Receiving Environment Targets for Groundwater and Springs
Table 5 describes the receiving environment targets for the effects on groundwater quality
due to stormwater. The targets are based on analysis of data available through existing
monitoring programmes for groundwater quality. This data will be used to assess the impact
of stormwater discharges on groundwater quality, while recognising that other influences can
affect this target (e.g., groundwater effects arising from agricultural land use and industrial
activities). Poor values may therefore not be a result of stormwater discharges.
Table 6: Water Quantity Targets
The specific water quantity (flood control) targets set within previous SMP consents have
been collated here, along with a new water quantity target for the Avon River. While a
specific water quantity target has not been set for the Huritini/Halswell River it should be
noted that new stormwater quantity mitigation facilities on flat land are required to provide
“Full Flood Attenuation” (FFA) under the Huritini/Halswell SMP. FFA will result in an overall
reduction in discharge rates from new development areas when compared to greenfield runoff
rates.

In addition, CCC monitor flood levels regularly and update the Huritini/Halswell

computer model.

15.2 Proposed Conditions
CRCXXXXXX A Comprehensive Resource Consent to Discharge Stormwater from
within Christchurch City onto or into Land, into Water and into Coastal Environments
Advisory Note: The following conditions for the Christchurch City Comprehensive Stormwater
Network Discharge Consent have been prepared according to the agreed practices of the
Joint Christchurch City Council & Canterbury Regional Council Stormwater Management
Protocol, Report U10/12 (the Protocol). The Protocol establishes how Canterbury Regional
Council and Christchurch City Council will work together to achieve integrated catchment
wide stormwater management in Christchurch. The Protocol records the understanding
between Canterbury Regional Council and Christchurch City Council but does not create legal
obligations that are enforceable by either party. Appendix 4 of the Protocol sets out
responsibilities pertaining to compliance and operations and notes the role of the SWiM
Working Party in any enforcement matters.
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For the purpose of this consent the following definitions and abbreviations apply to all
conditions:
Annual Exceedance Probability (AEP) is the chance of a flood of a given or larger size
occurring in any one year, usually expressed as a percentage. For example, if a peak flood
discharge of 40 cubic metres per second has an AEP of 2 %, it means there is a 2 % chance
(i.e., one-in-fifty) of a peak flood discharge of 40 cubic metres a second or larger occurring in
any one year. AEP is the inverse of return period expressed as a percentage.
area of disturbance means an area where site clearance or earthworks are actively taking
place and where the land has not been stabilised.
CSNDC means the Comprehensive Stormwater Network Discharge Consent.
critical duration means the time taken for peak water levels to be reached in the receiving
waters as agreed by Canterbury Regional Council and Christchurch City Council and based
on the most up-to-date information or modelling.
design storm is the theoretical rainfall event that the analysis is based on for a particular
probability. The design storm is based on certain assumptions, including rainfall distribution
and intensity, and storm rainfall profile shape for the critical duration.
development area means any individual area within a site or sites that is undergoing
construction and/or earthworks activities but excludes sealed pavement repair where base
course is not exposed.
device means a street or property-scale installation for the purpose of removing contaminants
from stormwater in a situation where storage capacity is limited. Examples include a rain
garden or a proprietary treatment system.
EMP means Environmental Monitoring Programme.
existing site means any site that discharges its stormwater into the CCC stormwater network
at the date of commencement of this resource consent.
facility means a (usually large) constructed means of holding or attenuating stormwater for
the purpose of reducing discharge rates or removing contaminants. Examples include a
sedimentation basin, a constructed wetland, a wet pond and/or an attenuation basin, an
infiltration basin.
first flush means either: a) the runoff from the first 25 millimetres of rain falling on impervious
areas of a site, or b) the flow rate resulting from up to 5 mm/hr rainfall intensity on impervious
areas of a site; or c) the runoff from the first 20 millimetres of rain falling on impervious areas
of a site for rain gardens and tree pits.
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flat land means any land where the average slope across the site is 5 degrees or less.
hill land means any land where the average slope across the site exceeds 5 degrees.
industrial site means:
a) any premises used for any industrial or trade purposes; or
b) any premises used for the storage, transfer, treatment, or disposal of waste materials
or for other waste-management purposes, or used for composting organic materials;
or
c) any other premises from which a contaminant is discharged in connection with any
industrial or trade process—but does not include any production land.
greenfield means agricultural, forest or grass land previously undeveloped for urban
purposes (construction of residential or industrial subdivision, buildings, roads and associated
services).
high-use site means a commercial or industrial site that (1) has an expected average daily
traffic (ADT) count equal to or greater than 250 vehicles per day; (2) is subject to petroleum
storage or transfer in excess of 5,000 litres per year, not including delivered heating oil; or (3)
is subject to use, storage, or maintenance of a fleet of 10 or more heavy diesel vehicles
(trucks, buses, trains, heavy equipment, etc.).
Papatipu Rūnanga means the 6 Ngāi Tahu Papatipu Rūnanga within the Christchurch area
namely, Te Ngāi Tūāhuriri Rūnanga, Te Hapū o Ngāti Wheke/Rāpaki Rūnanga, Te Rūnanga
o Koukourārata, Ōnuku Rūnanga, Wairewa Rūnanga, and Te Taumutu Rūnanga.
QMCI means Quantitative Macroinvertebrate Community Index.
re-development means a change in a site or a site activity that results in a stormwater
discharge that is not the same or similar in scale, intensity or character to the discharge that
existed prior to the commencement of this consent.
site means an area of land on a plan with defined boundaries, whether legally or otherwise
defined (such as the boundaries of proposed land disturbance on a construction plan).
surface water means natural water which falls and collects on the surface of the earth such
as in streams, rivers, lakes, wetlands or the ocean. Also includes water which collects above
ground as a result of artesian pressure (springs) but excludes groundwater and atmospheric
water.
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stabilised means an area sufficiently covered by erosion-resistant material such as grass,
mulch, weed matting, bark, sand/aggregate, or paving by asphalt, concrete, paver blocks,
etc., in order to prevent erosion of the underlying soil.
stage of development means a phase of development of any one development area which
is completed prior to any other stage of development commencing. A stage of development
is deemed to be finished following the completion of construction activities and when the
development area has been ‘stabilised’.
SMP means stormwater management plan.
stormwater means runoff from rainfall that has been collected, channelled, diverted,
intensified or accelerated by human modification of the land surface or runoff from the
external surface of any structure as a result of precipitation or from routine washdown
practices and may contain contaminants. This definition excludes discharges of spilled or
deliberately released hazardous substances and/or the subsequent washdown of such spills
or releases.
stormwater network means waterways identified in a SMP and also includes the reticulated
piped network, including kerb and channel, sumps, pipes, manholes, rapid soakage chambers
and any stormwater conveyance and mitigation system for which Christchurch City Council
are responsible for operation and maintenance.
SWiM Working Party means the Joint Storm Water Issues Management Working Party. The
SWiM Working Party is a forum of senior managers of Christchurch City Council and
Canterbury Regional Council established to meet the outcome of on-going communication as
detailed in the “Planning and Consents Protocol for Surface Water Management.”
SMP Project Area means an area of Christchurch City, generally corresponding to a specific
river catchment or Banks Peninsula settlement, with specific objectives and requirements for
water quality and/or flood mitigation as identified in its SMP.

Purpose
1. This consent permits the discharge of stormwater onto or into land or into surface water
which;
a)

is generated from within Christchurch City and within the settlement areas of Banks
Peninsula and is discharged into the Christchurch City Council stormwater network;

b)

enters the Christchurch City Council stormwater network from outside of the City
boundary;
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c)

is generated from roofs of individual sites and is discharged onto or into land within
the site.

d)

Is generated from hard-standing areas of individual residential sites and is discharged
onto or into land within the site.

Location
2. The Christchurch District Catchment Areas as shown on Plan A which forms part of this
consent.
Exclusions
3. There shall be no discharge to land or surface water from the following unless expressly
authorised by Canterbury Regional Council and Christchurch City Council:
a) Any site or development area on the Canterbury Regional Council’s Listed Land Use
Register that is considered by Christchurch City Council to pose an unacceptably
high risk of surface or groundwater contamination;
b) Any stage of development with a total area of disturbance exceeding 5 hectares on
flat land or 1 hectare on hill land; and
c) Any site listed on the attached Schedule 1 ‘Sites excluded from the Christchurch City
Council Comprehensive Stormwater Network Discharge Consent’.
Stormwater Management Plans
4. The consent holder shall, in consultation with Papatipu Rūnanga & the Christchurch-West
Melton & Banks Peninsula Zone Committees (or successor organisations), develop
Stormwater Management Plans to meet the receiving environment objectives and targets
set out in the conditions of this consent. The SMPs shall include:
a) A summary of specific objectives and guidelines for implementation of stormwater
management within the catchment;
b) Statutory and non-statutory planning mechanisms to achieve compliance with the
conditions of this consent including the receiving environment objectives and
targets. These mechanisms may include (but are not limited to):
(i)

Relevant objectives, policies, standards and rules in the Christchurch District
Plan

(ii)

Relevant bylaws
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(iii)
c)

Relevant strategies, codes, standards and guidelines

Mitigation methods to achieve compliance with the conditions of this consent
including the receiving environment objectives and targets. These methods may
include (but are not limited to):

d)

(i)

Stormwater mitigation facilities and devices

(ii)

Erosion and sediment control guidelines

(iii)

Education, awareness or site management programmes

(iv)

Source control systems

Locations and identification of Christchurch City Council water quality and water
quantity mitigation facilities and devices;

e)

Identification of areas earmarked for future development;

f)

Identification of areas subject to known flood hazards;

g)

An interpretation of environmental & cultural monitoring and how this information has
been used to develop water quality mitigation methods and practices;

h)

Results from and interpretation of water quantity and quality modelling;

i)

A cultural impact assessment and summary of outcomes resulting from any
collaboration with Papatipu Rūnanga on the SMP; and

j)

An assessment of the effectiveness of water quality or quantity mitigation methods
established under previous SMPs and identification of any changes in methods or
designs resulting from the assessment.

5. The consent holder shall prepare SMPs for each identified City Catchment Area as
specified in Table 1.
Advice Note: The Christchurch City Council intend for development of the SMPs to be a
collaborative process with input from key stakeholders. During development of SMPs,
Papatipu Rūnanga, CWMS Zone Committees and Canterbury Regional Council technical
staff will be invited to all technical presentations and will have opportunity to review and
comment on draft SMP documents. Presentations will be made at public meetings of
both the Banks Peninsula and Christchurch-West Melton Zone Committees. Once all
documented feedback has been considered and addressed, the finalised SMP along with
supporting technical reports and the Cultural Impact Assessment will be submitted to the
Canterbury Regional Council.
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Table 1: SMP Programme

Catchment

Date of Submittal to the Regional
Council

Ōtākaro/ Avon River Area Christchurch

30 June 2015

Pūharakekenui/ Styx River Area Christchurch

30 June 2015

Huritini/ Halswell River Area Christchurch

30 June 2015

Ōpāwaho/ Heathcote River Area Christchurch

30 Dec 2016

Estuary and Coastal Area Christchurch

30 Dec 2018

Outer Area Christchurch

30 Dec 2018

Te Pātaka o Pākaihautū/ Banks Peninsula

30 Dec 2020

Settlements

6. SMPs shall be reviewed by Christchurch City Council on a 10 yearly basis from the date
of submittal to the Canterbury Regional Council.
Partnership with Papatipu Rūnanga
7. The consent holder shall engage with Papatipu Rūnanga in the development and review
of the SMPs required under Conditions (4) and (6) and the development of the
Implementation Plan required under Condition (25).
Advice Note: The Christchurch City Council is committed to working in partnership with
Papatipu Rūnanga through the implementation of the CSNDC. This is aimed at
achieving the goals of the consent and providing for the ongoing involvement of mana
whenua as well as identifying and reflecting mana whenua values and interests in the
management of stormwater. While the partnership approach needs to be confirmed
with Papatipu Rūnanga, it may involve the establishment and resourcing of a joint
CCC/Papatipu Rūnanga Stormwater Working Party along with relevant technical
support involving Mahaanui Kurataiao Ltd as well as Te Rūnanga o Ngāi Tahu. It is
envisioned that the working party would meet not less than annually and provide a
forum for advising on CSNDC implementation, including:



SMP development and adoption/approval (including the development of CIAs for
each SMP/catchment);
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Development of the Implementation Plan.



Planning, design and prioritisation of mitigation/devices (including annual work
programmes for both structural and non-structural works).

Receiving Environment Objectives and Targets
Waterways, Coastal Waters and Groundwater Quality
8. The consent holder shall use reasonable endeavours to mitigate the effects of
stormwater, as indicated by maintenance (for Ōtākaro/ Avon River, lower Ōpāwaho/
Heathcote River, Ōtūkaikino River, Te Pātaka o Pākaihautū/ Banks Peninsula and
Coastal Waters catchments) or improvement (for upper Ōpāwaho/ Heathcote River,
Huritini/ Halswell River and Pūharakekenui/ Styx River catchments) of the surface water
quality, instream sediment quality, aquatic ecology health, and mana whenua Receiving
Environment Targets set out in Tables 3 and 4 at the monitoring sites identified in the
EMP.
Advice Note: Upper and Lower Ōpāwaho/ Heathcote River as defined by upstream and
downstream of the Cashmere Stream confluence.
9. The consent holder shall use reasonable endeavours to mitigate the effects of stormwater
on groundwater quality as indicated by maintenance of Receiving Environment Targets
set out in Table 5 at the monitoring sites identified in the EMP.
10. Prior to submission to the Canterbury Regional Council of the SMP for a particular
catchment, new and re-developments shall operate under the General City conditions for
water quality mitigation as specified in Table 2 of this consent.
Water Quantity
11. The consent holder shall use reasonable endeavours to achieve the flood mitigation
targets set out in Table 6 by:
a) Providing stormwater quantity mitigation as outlined in each individual SMP Project
Area for all greenfield urban development over the duration of this consent; and
b) Providing retrofit water quantity mitigation for existing and brownfield urban
developments where practicable.
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12. The water quantity/flood models for the Pūharakekenui / Styx, Ōtakaro/ Avon, Ōpāwaho/
Heathcote River and Huritini/ Halswell Rivers shall be updated to inform any necessary
changes to the relevant SMPs during their 10 yearly review.
13. Prior to submission to the Canterbury Regional Council of the SMP for a particular
catchment, new and re-developments shall operate under the General City conditions for
water quantity mitigation as specified in Table 2 of this consent.
Design of Facilities
14. Water quality and quantity mitigation facilities shall be designed in general accordance
with the Christchurch City Council’s Waterways and Wetlands Drainage Guide,
Infrastructure Design Standard, and Construction Standard Specifications or their
respective successor document(s).
15. All Christchurch City Council water quality mitigation facilities constructed for greenfield
development after commencement of this consent shall be designed to treat the first
flush.
16. For all other water quality mitigation facilities constructed after commencement of this
consent, reasonable endeavours shall be taken to treat the first flush.
17. All stormwater mitigation facilities constructed after commencement of this consent shall
meet any other specific requirements within their respective catchment SMP.
18. Secondary flow paths downstream of Christchurch City Council stormwater mitigation
facilities constructed after the commencement of this consent shall be identified and
protected.
19. Christchurch City Council stormwater mitigation facilities constructed after
commencement of this consent shall include best practice features designed to capture
and contain as much as practically possible any spills of contaminants entering the
stormwater facility.
20. Design of stormwater mitigation facilities serving sub-catchments greater than 20
hectares shall include computer modelling for detailed hydraulic analysis. The outlet
hydrograph for the two percent AEP critical duration design storm generated by modelling
of the final design for these facilities shall then be used in the water quantity model for the
corresponding river catchment to demonstrate consistency with water quantity objectives
in the SMP.
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21. All Christchurch City Council stormwater mitigation facilities constructed after
commencement of this consent shall be accompanied by an Operations and Maintenance
Manual which shall be made available on request.
Erosion and Sediment Control
22. An Erosion and Sediment Control Plan (ESCP) shall be prepared and implemented for
the construction discharge from any development area in general accordance with
Canterbury Regional Council’s Erosion and Sediment Control Guidelines for the
Canterbury Region, 2007 (Report R06/23 or successor document).
23. Copies of ESCPs submitted to or prepared by/for the consent holder shall be made
available on request.
Industrial Site Management
24.

The consent holder shall, in collaboration with the Canterbury Regional Council:
a) Undertake a desktop based identification of industrial sites, ranking sites for risk
relative to stormwater discharge and identify the industrial sites that pose the
highest risk;
b) Audit a rolling list of at least 10 of the highest risk sites in the city and report progress
on an annual basis; and
c) Identify any industrial sites that pose an unacceptably high risk and add them to
Schedule 1 of this consent.

Implementation Plan and Records
25. An Implementation Plan shall be written and made available to Canterbury Regional
Council and Papatipu Rūnanga on request within 12 months of granting of this consent.
This plan shall be reviewed by Christchurch City Council every 3 years, concurrent with
the Christchurch City Council Long Term Plan. The Implementation Plan shall include,
but not be limited to:
a) A list of accepted stormwater mitigation methods and devices that are specific to
active SMPs;
b) Details of maximum stormwater contaminant concentrations that will be accepted
into the Christchurch City Council network;
c) A programme of stormwater works for Christchurch City Council and private
development;
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d) A plan for regulatory, investigative, educational and preventative activities or
programmes relating to stormwater discharges;
e) Details of budgets for capital works or resourcing that is linked to the Christchurch
City Council Long Term Plan; and
f)

Reporting on any testing or water quality monitoring undertaken that is used to check
the performance of facilities or to inform prioritisation of areas for mitigation.

26. The consent holder shall maintain records of developments authorised under this
consent. These records shall be submitted to Canterbury Regional Council annually.
27. The consent holder shall maintain relevant records including, but not limited to, detailed
design drawings and reports, details of site specific assessments undertaken, maps and
any engineering design and construction certificates issued for any water quality or
quantity mitigation facilities constructed.
Monitoring
Environmental Monitoring Programme
28. The consent holder shall undertake monitoring to assess compliance against the
Receiving Environment Targets outlined in this consent, in accordance with the attached
Environmental Monitoring Programme (EMP) for the CSNDC, or any subsequent
revisions to the EMP.
29. Prior to any revision of the EMP being implemented, the revised EMP shall be submitted
to the Canterbury Regional Council, Attention: RMA Compliance and Enforcement
Manager.
Responses to Monitoring
30. If the monitoring results identify that the Receiving Environment Targets set out in Tables
3, 4 and 5 are not being met, the consent holder shall:
a) Perform an investigation to identify whether this is due to the effects of stormwater
network discharges;
b) Compile the results of such investigation into a report to be submitted to the
Canterbury Regional Council. The report shall include, at minimum:
(i)

A description of the investigation methodology

(ii) An evaluation of whether the monitoring results are due to stormwater
network discharges or not
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(iii) An assessment of options for correction/remediation (if effects are likely due
to stormwater network discharges)
(iv) A timeline of implementation of corrective action/remediation (if necessary)
c)

If, upon submittal of the above report, agreement between Christchurch City Council
and Canterbury Regional Council cannot be reached regarding any aspects of the
report referenced in Condition (30b), the consent holder shall consult with the SWiM
Working Party in accordance with the Joint Christchurch City Council and
Canterbury Regional Council Stormwater Management Protocol or subsequent
revisions to the Protocol, and in accordance with any agreements entered into
between the consent holder and Papatipu Rūnanga; and

d)

Implement any actions or changes identified as necessary through the consultation
under Condition (30c).

Reporting
31. The consent holder shall provide an annual report to the Canterbury Regional Council,
Attention: RMA Compliance and Enforcement Manager, and Papatipu Rūnanga (via
Mahaanui Kurataiao Ltd) by 30 June each year. The report shall include, where
appropriate:
a)

A summary of the results of monitoring carried out in accordance with Condition (28)
and any responses carried out under Condition (30);

b)

The supply of an updated Schedule 1;

c)

An update on the timetable for construction and activation of Christchurch City
Council stormwater mitigation systems for each SMP area;

d)

Report on any collaboration with Papatipu Rūnanga and any activities relating to the
protection or enhancement of cultural values;

e)

Any additional monitoring or investigations undertaken beyond those specified in the
Monitoring Programme, including those undertaken on industrial sites, that have
been initiated to inform the consent holder on stormwater management
effectiveness;
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Administrative
32. The consent holder shall engage with Papatipu Rūnanga to review the Conditions on a 10
yearly basis from the date of granting of this consent.
33. The Canterbury Regional Council may, on any of the last five days of March or
September each year, serve notice of its intention to review the conditions of this consent
for the purposes of:
a)

Dealing with any adverse effect on the environment which may arise from the
exercise of this consent;

b)

Complying with the requirements of a relevant rule in an operative regional plan.

Attachments
Table 2: General City Conditions – Water Quality and Quantity
Table 3: Receiving Environment Targets for Waterways
Table 4: Receiving Environment Targets for Coastal Waters
Table 5: Receiving Environment Targets for Groundwater and Springs
Table 6: Water Quantity Targets
Schedule 1: Sites excluded from the Christchurch City Council Comprehensive
Discharge Consent
Plan A: Christchurch City Council City Catchments
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Table 2: General City Conditions – Water Quality and Quantity
This table indicates minimum requirements to enable discharge under this consent for developments in areas not covered by a Stormwater Management Plan. For any development where the
Christchurch City Council (CCC) considers there are factors that require Canterbury Regional Council input it can choose to not accept a proposed discharge to its network, and therefore a consent
from the Regional Council would be required. The CCC may also require a higher standard than is represented in the table below in order to mitigate effects on the network or if any special
conditions exist.

Source of Stormwater

SMALL SITES

LARGE SITES

Discharge(s)
2

From/during land

2.

Total disturbed area does not exceed 1,000 m

Total disturbed area equals, or is greater than 1,000 m

Erosion and Sediment Control Plan is required

Erosion and Sediment Control Plan is required.

No discharge onto or into land where average site slope exceeds 5 degrees

No discharge onto or into land where average site slope exceeds 5 degrees

Sumps collecting runoff from new hardstand areas shall be fitted with

First flush treatment is required for stormwater runoff from new hardstand

submerged or trapped outlets.

areas in excess of 150 m and buildings with uncoated metal roofs or

disturbance activities

From new / redevelopment
residential roof and
hardstand areas

2

guttering/spouting.*
An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required.**

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required.**
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From new / redevelopment

No discharge onto or into land where average site slope exceeds 5 degrees

No discharge onto or into land where average site slope exceeds 5 degrees

First flush treatment is required for stormwater runoff from new hardstand

First flush treatment is required for stormwater runoff from new hardstand

non-residential roof and
hardstand areas

2

2

areas in excess of 150 m , buildings with uncoated metal roofs or

areas in excess of 150 m , buildings with uncoated metal roofs or

guttering/spouting and high-use sites

guttering/spouting and high-use sites

An assessment of water quantity effects and provision of on-site stormwater

An assessment of water quantity effects and provision of on-site stormwater

storage or network upgrade may be required**

storage or network upgrade may be required**

Site management and spill procedures required for sites that engage in

Site management and spill procedures required for sites that engage in

hazardous activities***

hazardous activities***

* CCC has discretion to waive the requirement for first flush treatment of hardstand areas on large residential sites where the amount of pollution-generating hardstand being added is considered to
have less than minor effect.
** Quantity assessment and mitigation - The effects of the discharge on CCC stormwater network capacity and/or the extent or duration of flooding on downstream properties are to be assessed.
Where CCC considers an increase (including cumulative increases) has a more than minor effect, onsite stormwater attenuation or stormwater network upgrade shall be provided. The details of
storage volume and peak discharges or network capacity required to mitigate effects on flooding or network capacity constraints shall be determined by Christchurch City Council engineers.
*** Site management and spill procedures – Procedures are to be implemented to prevent the discharge of hazardous substances or spilled contaminants discharging into any land or surface waters
via any conveyance path.
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Table 3: Receiving Environment Targets for Waterways
Advice Note:


NMDS = Non-metric Multidimensional Scaling; ANOSIM = Analysis of Similarity; SIMPER = Similarity Percentages; TBC = To Be Confirmed once a full year of
monitoring allows hardness modified values to be calculated.



Monitoring sites are detailed in the EMP attached to this consent, and waterways are classified primarily in accordance with the Proposed Land and Water Regional
Plan (pLWRP; Canterbury Regional Council, 2012a), as listed in the EMP, to allow assessment against the following receiving environment targets.



Change definitions are only relevant to sites where the targets are not met, given these targets are primarily based on the likely effects on biota, so sites that meet
these targets are not considered to be negatively affected by stormwater discharges (i.e., the effects are mitigated).



Improvements and declines are defined as a statistically significant decrease or increase (depending on the target and the direction of change required), compared to
the baseline and preceding surveys (if the latter records a more stringent value than the baseline and was undertaken after the baseline).



Maintenance is defined as no statistically significant change compared to the baseline and preceding surveys (if the latter records a more stringent value than the
baseline and was undertaken after the baseline).



Comparison to the preceding survey and not just the baseline ensures continual improvement over time, not just compared to the baseline. This in effect creates a
moving baseline that takes into consideration improvements over time, requiring better performances than did the original baseline. In contrast, comparison to the
baseline survey ensures that small, but steady, declines (i.e., not significantly different from survey to survey) are captured.
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Objective

Target

Basis for Target

Change Definition (Only For Sites

Baseline Studies For Comparison

That Do Not Meet Target)
Enhance ecological values

Minimum Quantitative

QMCI is an indicator of aquatic

Macroinvertebrate Community

ecological health, with higher numbers

increase in QMCI at

Index (QMCI) scores:

indicative of better quality habitats, due

each site, compared to

to a higher abundance of more sensitive
species. QMCI scores are taken from

Spring-fed – plains
waterways: 5

the guidelines in Table 1a of the

the preceding survey

pLWRP. These targets can be achieved

(provided this survey

Banks Peninsula
waterways: 5

through reducing contaminant loads and

was carried out after

waterway restoration. It should be

the baseline survey) if

noted, however, that other influences

this survey recorded a

can affect this target (e.g., agricultural

higher QMCI than the

run-off and industrial discharges) and

baseline survey,

poor values may therefore not be a

determined using Chi-

result of stormwater discharges.

Squared Goodness-of-





Spring-fed – plains –
urban waterways: 3.5

Improvement = A statistically significant



Otukaikino = 2012 (James,
2012)

that recorded during



Styx = 2013 (James, 2013)

the baseline survey, or



Avon = 2013 (Blakely, 2014)



Heathcote = 2015 (Blakely, in
press)



Halswell = 2016 (survey yet to
be undertaken)



Banks Peninsula = 2016
(survey yet to be undertaken)

Fit tests or other
robust analysis. Multivariate ordination of
macroinvertebrate
community data (e.g.,
NMDS, ANOSIM and
SIMPER) shall also be
carried out to establish
what species are
driving the change
(i.e., sensitive versus
non-sensitive), to
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Five-yearly data:

(with the exception of the annual
monitoring sites detailed in the EMP, for
which the baseline survey shall be the
first post-earthquake report)

practically assess
whether condition has
in fact improved.
Maintenance = No statistically significant
change in QMCI at
each site, compared to
that recorded during
the baseline survey, or
the preceding survey
(provided this survey
was carried out after
the baseline survey) if
this survey recorded a
higher QMCI than the
baseline survey,
determined using ChiSquared Goodness-ofFit tests or other robust
analysis.
Decline

=

A statistically significant
decrease in QMCI at
each site, compared to
that recorded during
the baseline survey, or
the preceding survey
(provided this survey
was carried out after
the baseline survey) if
this survey recorded a
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higher QMCI than the
baseline survey,
determined using ChiSquared Goodness-ofFit tests or other robust
analysis. Multi-variate
ordination of
macroinvertebrate
community data (e.g.,
NMDS, ANOSIM and
SIMPER) shall also be
carried out to establish
what species are
driving the change (i.e.,
sensitive versus nonsensitive), to practically
assess whether
condition has in fact
declined.
Decrease sediment input to

Maximum fine sediment (<2 mm

Sediment (particularly from construction)

prevent adverse effects on

diameter) percent cover of stream

can decrease the clarity of the water,

decrease in cover at

water clarity and aquatic

bed:

and can negatively affect the

each site, compared to

photosynthesis of plants and therefore
primary productivity within streams,
interfere with feeding through the

the preceding survey

smothering of food supply, and can clog

(provided this survey

suitable habitat for species. These

was carried out after

target values are taken from the

the baseline survey) if

standards for the original Styx and

this survey recorded

biota



Spring-fed – plains –
urban waterways: 30 %



Spring-fed – plains
waterways: 20 %



Banks Peninsula
waterways: 20 %

187

Improvement = A statistically significant

Five-yearly data:


Otukaikino = 2012 (James,
2012)

that recorded during



Styx = 2013 (James, 2013)

the baseline survey, or



Avon = 2013 (Blakely, 2014)



Heathcote = 2015 (Blakely, in
press)



Halswell = 2016 (survey yet to
be undertaken)



Banks Peninsula = 2016

South-West Stormwater Management

lower cover than the

Plan consents, and are based on Table

baseline survey,

1a of the pLWRP. These targets can be

determined using

achieved through reducing contaminant

ANOVA or other

loads (particularly using erosion and

robust analysis.

sediment control) and instream sediment

(with the exception of the annual
monitoring sites detailed in the EMP, for
which the baseline survey shall be the

Maintenance = No statistically significant

removal. It should be noted, however,

change in cover at

that other influences can affect this

each site, compared to

target (e.g., dewatering water and

that recorded in the

other non-CCC construction-phase

baseline survey, or the

discharges) and poor values may

preceding survey

therefore not be a result of

(provided this survey

stormwater discharges.

was carried out after
the baseline survey) if
this survey recorded
lower cover than the
baseline survey,
determined using
ANOVA or other obust
analysis.
Decline

=

A statistically significant
increase in cover at
each site, compared to
that recorded during
the baseline survey, or
the preceding survey
(provided this survey
was carried out after
the baseline survey) if
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(survey yet to be undertaken)

first post-earthquake report)

this survey recorded
lower cover than the
baseline survey,
determined using
ANOVA or other
robust analysis.
Reduce copper, lead and

Maximum concentration of

These metals can be toxic to aquatic

zinc levels in surface water

dissolved copper:

organisms, negatively affecting such

decrease in the

things as fecundity, maturation,

number of target

respiration, physical structure and

exceedances at each

behaviour. The CCC has developed

site for the monitoring

these hardness-modified trigger values

year, compared to that

in accordance with the methodology in

recorded during the

the ‘Australian and New Zealand

baseline survey, or the

Environment and Conservation Council,

preceding survey

to prevent adverse effects
on aquatic biota



Avon River catchment:
0.00356 mg/L



Heathcote River
catchment:
0.00543 mg/L



Halswell River
catchment:
0.00336 mg/L

Improvement = A statistically significant

and Agriculture and Resource

(provided this survey



Styx River catchment:
0.00212 mg/L

Management Council of Australia and

was carried out after

New Zealand’ (ANZECC; 2000)

the baseline survey) if



Otukaikino River
catchment:
0.00152 mg/L

guidelines, and the species protection

this survey recorded a

level relevant to each waterway in the

lower number of

pLWRP. This calculation document can

exceedances than the

Banks Peninsula
catchments: TBC

be provided on request. These targets

baseline survey,

can be achieved primarily through

determined using Chi-

reducing contaminant loads.

Squared Goodness-of-



Maximum concentration of
dissolved lead:


Fit tests or other
robust analysis.

Avon River catchment:
0.01554 mg/L



Maintenance = No statistically significant
change in the number

Heathcote River
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Annual data (monthly sampling):


All catchments = 2014
(Margetts & Marshall, 2015)



catchment: 0.02916

of target exceedances

mg/L

at each site for the
monitoring year,

Halswell River

compared to that

catchment:

recorded during the

0.01257 mg/L




baseline survey, or the

Styx River catchment:

preceding survey

0.00634 mg/L

(provided this survey
was carried out after

Otukaikino River

the baseline survey) if

catchment:

this survey recorded a

0.00384 mg/L

lower number of


Banks Peninsula

exceedances than the

catchments: TBC

baseline survey,
determined using Chi-

Maximum concentration of

Squared Goodness-of-

dissolved zinc:

Fit tests or other robust


Avon River catchment:

analysis.

0.0297 mg/L
Decline




=

A statistically significant

Heathcote River

increase in the number

catchment:

of target exceedances

0.04526 mg/L

at each site for the
monitoring year,

Halswell River

compared to that

catchment:

recorded during the

0.01919 mg/L

baseline survey, or the




Styx River catchment:

preceding survey

0.01214 mg/L

(provided this survey

Otukaikino River

was carried out after
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catchment:

the baseline survey) if

0.00868 mg/L

this survey recorded a
lower number of

Banks Peninsula

exceedances than the

catchments: TBC

baseline survey,
determined using ChiSquared Goodness-ofFit tests or other robust
analysis.

Reduce nutrient levels to

Maximum total exotic macrophyte

Macrophyte and algae cover are

limit excessive growth of

cover of the stream bed:

indicators of the quality of aquatic

decrease in cover at

habitat. Targets are taken from Table 1a

each site, compared to

of the pLWRP. Whilst not detailed in the

macrophytes and
filamentous algae





Spring-fed – plains –
urban waterways: 60 %
Spring-fed – plains
waterways: 50 %
Banks Peninsula
waterways: 30 %

Improvement = A statistically significant



Otukaikino = 2012 (James,
2012)

that recorded during



Styx = 2013 (James, 2013)

pLWRP, these guideline levels in this

the baseline survey, or



Avon = 2013 (Blakely, 2014)

consent will only pertain to introduced

the preceding survey

macrophytes, not native macrophytes,

(provided this survey



Heathcote = 2015 (Blakely, in
press)

due to the positive values provided by

was carried out after



the latter. Improvement towards these

the baseline survey) if

Halswell = 2016 (survey yet to
be undertaken)



Banks Peninsula = 2016
(survey yet to be undertaken)

targets can be achieved by reduction in

this survey recorded

Maximum filamentous algae

nutrient concentrations and riparian

lower cover than the

(>20 mm length) cover of the

planting to shade the waterways. It

baseline survey,

stream bed:

should be noted, however, that other

determined using



Spring-fed – plains –
urban waterways: 30 %

influences can affect this target (e.g.,

ANOVA or other

waterfowl faeces and contaminated

robust analysis.

Spring-fed – plains
waterways: 30 %

groundwater) and poor values may




Banks Peninsula
waterways: 20 %

Five-yearly data:

therefore not be a result of
stormwater discharges.

Maintenance = No statistically significant
change in cover at
each site, compared to
that recorded in the
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(with the exception of the annual
monitoring sites detailed in the EMP, for
which the baseline survey shall be the
first post-earthquake report)

baseline survey, or the
preceding survey
(provided this survey
was carried out after
the baseline survey) if
this survey recorded
lower cover than the
baseline survey,
determined using
ANOVA or other robust
analysis.
Decline

=

A statistically significant
increase in cover at
each site, compared to
that recorded during
the baseline survey, or
the preceding survey
(provided this survey
was carried out after
the baseline survey) if
this survey recorded
lower cover than the
baseline survey,
determined using
ANOVA or other robust
analysis.

Improve sediment quality to

Maximum concentration of metals

Metals can bind to sediment and remain

prevent adverse effects on

for all classifications:

in waterways, potentially negatively
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Improvement = A statistically significant
decrease in

Five-yearly data:


Avon = 2013 (Gadd & Sykes,

aquatic biota





Copper = 65 mg/kg dry

affecting biota. These trigger values are

concentrations at each

weight

based on ISQG-low ANZECC (2000)

site, compared to that



Styx = 2014 (Whyte, 2014)

guidelines. These targets can be

recorded during the



achieved through reducing contaminant

baseline survey, or the

Heathcote = 2015 (Gadd &
Sykes, in press)

loads and instream sediment removal.

preceding survey



Halswell = 2016 (survey yet to
be undertaken)



Banks Peninsula = 2016
(survey yet to be undertaken)



Otukaikino = 2017 (survey yet
to be undertaken)

Lead = 50 mg/kg dry
weight





Zinc = 200 mg/kg dry

(provided this survey

weight

was carried out after

2014)

the baseline survey) if

Total PAHs = 4000

this survey recorded

mg/kg dry weight

lower concentrations
than the baseline
survey, determined
using Chi-Squared
Goodness-of-Fit tests
or other robust
analysis.
Maintenance = No statistically significant
change in
concentrations at each
site, compared to that
recorded during the
baseline survey, or the
preceding survey
(provided this survey
was carried out after
the baseline survey) if
this survey recorded
lower concentrations
than the baseline
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survey, determined
using Chi-Squared
Goodness-of-Fit tests
or other robust
analysis.
Decline

=

A statistically significant
increase in
concentrations at each
site, compared to that
recorded during the
baseline survey, or the
preceding survey
(provided this survey
was carried out after
the baseline survey) if
this survey recorded
lower concentrations
than the baseline
survey, determined
using Chi-Squared
Goodness-of-Fit tests
or other robust
analysis.

Enhance mana whenua

Minimum averaged Waterway

The Waterway Cultural Health Index and

freshwater values

Cultural Health Index and State of

State of Takiwā scores are a

increase in the

Takiwā scores for all

combination of field assessments

averaged Waterway

classifications:

measured against cultural criteria,

Cultural Health Index

including supporting information on

and State of Takiwā

ADVICE NOTE: Papatipu



Spring-fed – plains –
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Improvement = A statistically significant

Five-yearly data:


Avon = 2012 (Lang et al,
2012)



Heathcote = 2012 (Lang et al,

Rūnanga have yet to be
consulted with on this
objective and target, and

urban waterways: 3


lodgement

scores at each site,

sites, such as traditional use. The range

compared to that

of assessments attempts to capture key

recorded during the

cultural values and indicators of

baseline survey, or the

Banks Peninsula

environmental health, especially those

preceding survey

waterways: 4

important to mahinga kai (food

(provided this survey

gathering) and other cultural activities.

was carried out after

These indices are on a scale of 1 - 5,

the baseline survey) if

with higher scores indicative of greater

this survey recorded

cultural values. No guidelines are

higher scores than the

available currently for the different types

baseline survey,

of waterways, so these targets are

determined using Chi-

developed specifically for this consent,

Squared Goodness-of-

based on perceived variations in

Fit tests or other

catchment values (i.e., higher targets for

robust analysis.

Spring-fed – plains
waterways: 4

so they may be subject to
change post consent

culturally relevant features of monitoring



waterways with higher values). These
targets can be achieved through
reducing contaminant loads and habitat
restoration. It should be noted,
however, that other influences can
affect this target (e.g., agricultural
run-off and industrial discharges) and
poor values may therefore not be a
result of stormwater discharges.

Maintenance = No statistically significant
change in averaged
Waterway Cultural
Health Index and State
of Takiwā scores at
each site, compared to
that recorded during
the baseline survey, or
the preceding survey
(provided this survey
was carried out after
the baseline survey) if
this survey recorded
higher scores than the
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2012)


Styx = 2012 (Orchard S. &
Lobb, 2013)



Halswell = 2016 (survey yet to
be undertaken)



Banks Peninsula = 2016
(survey yet to be undertaken)



Otukaikino = 2017 (survey yet
to be undertaken)

baseline survey,
determined using ChiSquared Goodness-ofFit tests or other robust
analysis.
Decline

=

A statistically significant
decrease in the
averaged Waterway
Cultural Health Index
and State of Takiwā
scores at each site,
compared to that
recorded during the
baseline survey, or the
preceding survey
(provided this survey
was carried out after
the baseline survey) if
this survey recorded
higher scores than the
baseline survey,
determined using ChiSquared Goodness-ofFit tests or other
robust analysis.
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Table 4: Receiving Environment Targets for Coastal Waters
Advice Note:


Monitoring sites are detailed in the EMP attached to this consent, and coastal waters are classified in accordance with the Regional Coastal Environment Plan for the
Canterbury Region (RCEP) (Canterbury Regional Council, 2012b), as listed in the EMP, to allow assessment against the following receiving environment targets.



These definitions are only relevant to sites where the targets are not met, given these targets are primarily based on the likely effects on biota, so sites that meet these
targets are not considered to be negatively affected by stormwater discharges (i.e., the effects are mitigated).



Improvements and declines are defined as a statistically significant decrease or increase (depending on the target and the direction of change required), compared to
the baseline and preceding surveys (if the latter records a more stringent value than the baseline and was undertaken after the baseline).



Maintenance is defined as no statistically significant change compared to the baseline and preceding surveys (if the latter records a more stringent value than the
baseline and was undertaken after the baseline).



Comparison to the preceding survey and not just the baseline ensures continual improvement over time, not just compared to the baseline. This in effect creates a
moving baseline that takes into consideration improvements over time, requiring better performances than did the original baseline. In contrast, comparison to the
baseline survey ensures that small, but steady, declines (i.e., not significantly different from survey to survey) are captured.
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Objective

Target

Basis for Target

Change Definition (Only For Sites That Do Not

Baseline Studies

Meet Target)

For Comparison

Reduce sediment input

Maximum Total Suspended

to prevent adverse

Solids (TSS) concentrations for

the clarity of the water and can adversely affect

the number of target exceedances at

effects on water clarity

all classes:

aquatic plants, invertebrates and fish (Crowe & Hay,

each site for the monitoring year,

2004; Ryan, 1991). For example, sediment can

compared to that recorded during

affect photosynthesis of plants and therefore primary

the baseline survey, or the

productivity, interfere with feeding through the

preceding survey (provided this

smothering of food supply, and can clog suitable

survey was carried out after the

habitat for species (Crowe & Hay, 2004; Ryan,

baseline survey) if this survey

1991). This guideline is taken from the ‘Bay of

recorded a lower number of

Plenty Regional Council Tauranga stormwater

exceedances than the baseline

discharge consent’ trigger value for stormwater

survey, determined using Chi-

discharges, although the reference to <10 % AEP

Squared Goodness-of-Fit tests or

events has been excluded (Bay of Plenty Regional

other robust analysis.

and aquatic biota


≤150 mg/L

Elevated levels of TSS in the water column decrease

Improvement = A statistically significant decrease in

Council, 2012). The target will be achieved by
reducing contaminant loads (particularly using
erosion and sediment control measures).

Maintenance = No statistically significant change in the
number of target exceedances at
each site for the monitoring year,
compared to that recorded during the
baseline survey, or the preceding
survey (provided this survey was
carried out after the baseline survey)
if this survey recorded a lower
number of exceedances than the
baseline survey, determined using
Chi-Squared Goodness-of-Fit tests or
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Annual data
(monthly sampling):


2016
(monitorin
g yet to be
started)

other robust analysis.
Decline

=

A statistically significant increase in the
number of target exceedances at
each site for the monitoring year,
compared to that recorded during
the baseline survey, or the
preceding survey (provided this
survey was carried out after the
baseline survey) if this survey
recorded a lower number of
exceedances than the baseline
survey, determined using ChiSquared Goodness-of-Fit tests or
other robust analysis.

Decrease copper, lead

Maximum dissolved metal

Metals, in particular, copper, lead and zinc, can be

and zinc levels in water

concentrations for all classes

toxic to aquatic organisms, negatively affecting such

Improvement = A statistically significant decrease in
the number of target exceedances at

to prevent adverse

(with the exception of the

things as fecundity, maturation, respiration, physical

each site for the monitoring year,

effects on aquatic biota

Operational Area of the Port of

structure and behaviour (Harding, 2005). Site

compared to that recorded during

Lyttelton):

specific criteria are set out in the RCEP for the

the baseline survey, or the

Canterbury Region. The plan specifically details

preceding survey (provided this



Copper: 0.005 mg/L

that this guideline is not relevant for the

survey was carried out after the



Lead: 0.005 mg/L

Operational Area of the Port of Lyttelton. It is

baseline survey) if this survey



Zinc: 0.05 mg/L

also noted that levels in this area will likely be

recorded a lower number of

affected by boats concurrently. These targets will

exceedances than the baseline

be achieved by reducing contaminant loads.

survey, determined using ChiSquared Goodness-of-Fit tests or
other robust analysis.
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Annual data
(monthly sampling):


2016
(monitoring
yet to be
started)

Maintenance = No statistically significant change in the
number of target exceedances at
each site for the monitoring year,
compared to that recorded during the
baseline survey, or the preceding
survey (provided this survey was
carried out after the baseline survey)
if this survey recorded a lower
number of exceedances than the
baseline survey, determined using
Chi-Squared Goodness-of-Fit tests or
other robust analysis.
Decline

=

A statistically significant increase in the
number of target exceedances at
each site for the monitoring year,
compared to that recorded during
the baseline survey, or the
preceding survey (provided this
survey was carried out after the
baseline survey) if this survey
recorded a lower number of
exceedances than the baseline
survey, determined using ChiSquared Goodness-of-Fit tests or
other robust analysis.

Enhance mana whenua

Minimum averaged Marine

The Marine Cultural Health Index and State of

coastal values

Cultural Heath Index and State

Takiwā scores are a combination of field

averaged Marine Cultural Health

assessments measured against cultural criteria,

Index and State of Takiwā scores at
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Improvement = A statistically significant increase in the

Five-yearly
monitoring:

ADVICE NOTE:

of Takiwā scores for all classes:

including supporting information on culturally

each site, compared to that recorded

relevant features of monitoring sites, such as

during the baseline survey, or the

traditional use. The range of assessments attempts

preceding survey (provided this

consulted with on this

to capture key cultural values and indicators of

survey was carried out after the

objective and target,

environmental health, especially those important to

baseline survey) if this survey

and so they may be

mahinga kai (food gathering) and other cultural

recorded higher scores than the

subject to change post

activities. These indices are on a scale of 1 - 5, with

baseline survey, determined using

consent lodgement

higher scores indicative of greater cultural values. No

Chi-Squared Goodness-of-Fit tests

guidelines are available currently for coastal areas,

or other robust analysis.

Papatipu Rūnanga
have yet to be



4

so this target is developed specifically for this
consent. These targets can be achieved through

Maintenance = No statistically significant change in

reducing contaminant loads. It should be noted,

averaged Marine Cultural Health

however, that other influences can affect this

Index and State of Takiwā scores at

target (e.g., agricultural run-off and industrial

each site, compared to that recorded

discharges) and poor values may therefore not

during the baseline survey, or the

be a result of stormwater discharges.

preceding survey (provided this
survey was carried out after the
baseline survey) if this survey
recorded higher scores than the
baseline survey, determined using
Chi-Squared Goodness-of-Fit tests or
other robust analysis.
Decline

=

A statistically significant decrease in
the averaged Marine Cultural Health
Index and State of Takiwā scores at
each site, compared to that recorded
during the baseline survey, or the
preceding survey (provided this
survey was carried out after the
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2018 (survey
yet to be
undertaken)

baseline survey) if this survey
recorded higher scores than the
baseline survey, determined using
Chi-Squared Goodness-of-Fit tests
or other robust analysis.
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Table 5: Receiving Environment Targets for Groundwater and Springs
Advice Note:


Groundwater monitoring wells are detailed in the EMP attached to this consent, which will allow assessment against the receiving environment targets below.



Due to the influence of other land use activities on groundwater (e.g., agricultural land use and industrial activities,) poor values against the targets below may not be
a result of stormwater discharges, and further analysis and investigations may be required to determine the extent that stormwater is impacting on groundwater
quality.
Objective

Protect drinking water

Target

Maximum total concentration of:

quality

Basis for Target

The most important use of Christchurch groundwater is the supply

No more exceedances than the average from the previous

of the urban reticulated drinking water supply. Contaminants in

10 years of previous groundwater quality monitoring data

stormwater that infiltrate into the ground could impact on the quality

from CCC public drinking water supply wells and pumping
stations.



Copper: 2 mg/L



Lead: 0.01 mg/L

of water supply wells and/or springs. The compliance criteria for a



Zinc: 1.5 mg/L

potable and wholesome water supply are specified in the DrinkingWater Standards for New Zealand 2005 (Revised 2008). Metals
and E.coli were chosen for these targets, as these are

No increase in the concentration of

Baseline

contaminants present in stormwater.

Escherichia coli at drinking water
supply wells caused by stormwater
discharges.
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Avoid widespread

No significant increase in

Contaminants in stormwater that infiltrate into the ground could

Data from the previous 10 years of CCC and ECan

adverse effects on

concentrations of the following

impact on groundwater quality. Long term groundwater quality at

groundwater quality monitoring.

shallow groundwater

contaminants at long term monitoring

monitoring wells is undertaken by CCC and ECan. Those

quality

sites, as determined by Time Trends

monitoring points that occur within the urban area could be

analysis or other robust analysis:

impacted by CCC stormwater management activities.



Copper



Lead



Zinc
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Table 6: Flood Mitigation Targets

River

Otākaro/ Avon

Target

Basis for Target

Flood levels for the 2 percent annual

As measured in the

exceedance probability critical duration

Otākaro/Avon at Gloucester

event shall not increase more than 50

Street Bridge

millimetres when compared to the March
2014 modelled 2 percent annual
exceedance probability design flood
level.

Pūharakekenui/ Styx

Flood levels for the 2 percent annual

As measured in the

exceedance probability critical duration

Pūharakekenui/ Styx River at

event shall not increase more than 100

Harbour Road Bridge

millimetres +20 % tolerance when
compared to with the 2012 impervious
surface 2 percent annual exceedance
probability design flood level

Ōpāwaho/ Heathcote

Flood levels for the 2 percent annual

As measured in the Ōpāwaho/

exceedance probability critical duration

Heathcote River at Ferniehurst

event shall not increase more than 30

Street

millimetres when compared to the 1991
impervious surface 2 percent annual
exceedance probability design flood level
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Schedule 1: Sites Excluded from the Comprehensive Stormwater Network Discharge Consent
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