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Executive Summary

The Integrated Catchment Management Plan (ICMP) is a foundation document to the South-West Area
Plan (SWAP), which is being developed concurrently. The SWAP will assess and make
recommendations regarding any future urban development of South-West Christchurch, and will form the
basis for any zone changes to the City Plan. The ICMP will not determine future land use; rather, it will
address how surface water management will respond to any future land use changes.

Existing surface water and groundwater quantity has been assessed, and has been identified as a major
issue within South-West Christchurch due to existing flood issues in both the Heathcote and Halswell
rivers. The sensitivities and effects of inundation of Henderson’s Basin on private land owners is also a
key concern.

The preliminary surface water management scheme provides a conservative level of mitigation, and is
predicted to reduce flood levels to below 2002 levels. Past adverse effects relating to the period from
1991 to 2002 are addressed by either retro-fitting mitigation to some existing areas, or using
compensatory storage in one area to mitigate effects from other areas. Overall, it is considered that a
significant amount of existing development has been mitigated by the proposed preliminary surface water
management scheme.

The present Christchurch City Council design standards for rainfall intensity provide a margin of safety for
increases due to climate change. However, the final design of structures and any review of this plan
should review the impact of climate change using the latest available information.

The assessment of groundwater predicts a net increase in groundwater recharge of four percent across
the entire study site as a result of the infiltration and soakage systems identified in the preliminary surface
water management scheme. No adverse effects on springs and baseflow are predicted. The changes in
groundwater levels (i.e. mounding) as a result of the installation of infiltration basins has been determined
to be localised around the immediate extent of the infiltration basins.

Receiving environment waterways have been identified and classified in terms of their importance and
ability to be protected. Each class of receiving environment and non-receiving environment waterways
have had a number of water quality (and ecological) objectives identified. Groundwater has also had a
number of water quality objectives identified.

A comprehensive assessment of treatment systems and mitigation options has been carried out. The
recommended option (Option 8) to be adopted as part of the mitigation strategy involves the use of
soakage basins, where suitable soakage conditions exist, and sedimentation basins followed by wetlands
(or wet ponds). Option 8 also provides for other values, such as recreation, ecology, landscape, and
culture, and is more consistent with the Christchurch City Council’'s Natural Asset Management Strategy
and other policies. Option 8 is predicted to meet the United States Environmental Protection Agency
(USEPA) criteria at key receiving environment waterways. The mitigation strategy is also recommended
to include the provision of flexibility to allow for additional measures or systems to be inserted into the
treatment train to cater for any unexpected water quality results, and in particular for high risk industrial
sites. The option of using filtration systems capable of removing high levels of metals (dissolved and total
fractions) is recommended in these circumstances.

Predicted changes in groundwater quality following the proposed mitigation are limited to shallow
localised areas immediately around soil adsorption basins. The overall changes to groundwater quality
are considered no more than minor and are not expected to impact the community drinking water wells.
Therefore, the water quality of springs contributing to surface waterway base and low flows is not
expected to change significantly.

The performance of the proposed mitigation will be measured against the receiving environment
objectives by monitoring water quality and ecology within Class 1 receiving environment waterways. The
strategy will also include a review provision to keep up to date with science and to respond to monitoring
results.

GOLDER KINGETT MITCHELL i
CHCCCCHCO015



Table of Contents

11
1.2
1.3
1.4
15
1.6
1.7

3.1
3.2
3.3
3.4
3.5
3.6
3.7

3.8

3.9

3.10
3.11

3.12

Introduction

Purpose

Waterway Management in Christchurch City
What is an Integrated Catchment Management Plan?

South-West Christchurch
Sewer Overflows

Outline of this Report
Consultation

Policy Framework

Catchment Description

Overview

Project Areas and Catchments
Existing Land Use
Topography

Geology

Soils

Drainage System

3.7.1 Streams and drainage channels
3.7.2 Stormwater system

Riparian Ecology

3.8.1 Heathcote River catchment
3.8.2 Halswell River catchment

Freshwater Ecology

3.9.1 Introduction

3.9.2 Heathcote River catchment
3.9.3 Halswell River catchment
3.94 Te Waihora/Lake Ellesmere
3.95 Summary

Marine Ecology
Freshwater Quality

3.11.1  Introduction

3.11.2 Heathcote River catchment
3.11.3 Halswell River catchment
3.11.4 Summary

Sediment Quality

3.12.1 Introduction

3.12.2 Heathcote River catchment
3.12.3 Avon-Heathcote estuary
3.12.4 Halswell River catchment
3.12.5 Lake Ellesmere

3.12.6 Summary

ICMP — May 2008

ORRDMNNEREL B

NENENEEN

12

13
15

15
15

17

17
17

18

18
18
21
24
25

25
26

26
26
28
28

28

28
29
31
31
31
34

GOLDER KINGETT MITCHELL
CHCCCCHCO015



3.13

3.14
3.15

4.1
4.2
4.3

51
5.2
53
54
5.5

5.6
5.7
5.8
59

6.1
6.2

6.3
6.4
6.5

Groundwater

3.13.1 Characteristics

3.13.2 Springs and Baseflow Contributions
3.13.3 Use

3.13.4 Stormwater management

Transport
Land-use

Receiving Environment Objectives

Background
Groundwater Objectives
Surface Water and Ecological Objectives

Proposed Integrated Catchment Management

Introduction

Level of Service

Environmental Education

Industrial Stormwater and Site Management Controls
Stormwater Quality and Quantity Mitigation

55.1 Introduction

5.5.2 Design principles

5.5.3 Design Approach

5.5.4 Existing Stormwater Systems

555 Roads and Southern Arterial

55.6 Contingency Mitigation

5.5.7 Preliminary Surface Water Management Scheme

Sediment and Erosion Control during Construction
Low Impact Development and Source Control
Waterway Enhancement

Integration with other disciplines and the Greenprint

Monitoring

Introduction
Receiving Environment Monitoring

6.2.1 Groundwater

6.2.2 Surface Water

6.2.3 Stream Sediment Quality
6.2.4 Ecological Monitoring
6.2.5 Water Level Monitoring

Management Monitoring

Reporting
Further Investigations

Institutional Capacity

ICMP — May 2008

34

34
34
35
35

37
37

39

39
39
40

42

42
45
45
45
46

46
47
47
49
49
49
50

68
69
70
70

74

74
74

74
74
76
76
76

77

77
78

79

GOLDER KINGETT MITCHELL
CHCCCCHCO015



10.

11.

Implementation

Provision for Review of ICMP

Summary

References

ICMP — May 2008

80

83

84

86

GOLDER KINGETT MITCHELL iv
CHCCCCHCO015



ICMP — May 2008

List of Tables

Table 1.1:
Table 3.1:
Table 3.2:

Table 5.1:
Table 5.2:
Table 5.3:
Table 5.4:
Table 5.5:
Table 5.6:
Table 5.7:
Table 5.8:
Table 5.9:

Table 5.10:
Table 5.11:
Table 5.12:
Table 5.13:
Table 5.14:
Table 5.15:
Table 5.16:
Table 5.17:

Table 8.1:
Table 8.2:

Background documents relating to South-West Christchurch.

Soil types in South-West Christchurch and their suitability for urban use.

Comparison of water quality in Heathcote and Halswell catchments to

stormwater EMCs and relevant guidelines.

Linkage between management tools and objectives.

Summary of water quality facilities for South Halswell-Kennedy’s Bush.
Summary of water quantity facilities for South Halswell-Kennedy’s Bush.

Summary of water quality facilities for South East Halswell-Hoon Hay Valley.

Summary of water quantity facilities for South East Halswell-Hoon Hay Valley.

Summary of water quality facilities for Cashmere-Worsleys.

Summary of water quantity facilities for Cashmere-Worsleys.

Summary of water quality facilities for Knights Stream South-West Halswell.
Summary of water quantity facilities for Knights Stream South-West Halswell.
Summary of water quality facilities for Sparks Road-Hendersons Basin.
Summary of water quantity facilities for Sparks Road-Hendersons Basin.
Summary of water quality facilities for South-West Hornby.

Summary of water quantity facilities for South-West Hornby.

Summary of water quality facilities for Awatea.

Summary of water quantity facilities for Awatea.

Summary of water quality facilities for Wigram.

Summary of water quantity facilities for Wigram.

Implementation mechanisms

Methods of implementation.

15

27
43
52
52
53
54
54
55
57
57
58
60
63
63
65
65
66
68
80
82

GOLDER KINGETT MITCHELL
CHCCCCHCO015

\Y















] kilometres

Golder e SOUTH-WEST CHRISTCHURCH TRANSPORTATION NETWORK. MAY 2008 ‘ 3 17
L7 Associates eroseer CHCCC-CHC-015 .

\graphics\CHCCCCHC\015\task003

FIGURE SUPPLIED BY CHRISTCHURCH CITY COUNCIL.




ICMP — May 2008

4. Receiving Environment Objectives

4.1 Background

The adopted approach for defining a receiving environment within South-West Christchurch has been
developed based on legislation, statutory documents (City Plan and NRRP), and non-statutory
documents (Planning and Consents Protocol for Surface Water Management, Heathcote River Floodplain
Management Strategy). A significant amount of information has been collected, including stream
sediment and water quality data, measurement of baseflows and identification of springs, hydrological
and hydraulic modelling, and ecological surveys. Investigation and assessment of infiltration rates of
surface and subsurface soil and groundwater have also been conducted. The knowledge obtained from
these assessments has been used to further build an understanding of the receiving environments.
Future investigation can be used to build on what has already been gathered, and assess trends within
the receiving environments.

Investigations have identified the South-West Christchurch environment as being highly modified as a
result of urbanisation. Surface water and groundwater quality has been degraded by urban expansion
and historic industrial site practices. The objectives have been developed to prevent further degradation
of surface water quality and ecological values in the short term and to improve water quality and
ecological values over the life of this ICMP. The objectives with respect to ecological values are based
on providing improved habitat and water quality and remove barriers for the enhancement or return of
ecological systems. However it is recognised that re-colonisation of historically degraded waterways is a
complex process and the objectives cannot guarantee re-colonisation and restoration of historical
ecological values. The objectives with respect to groundwater quality is to maintain a high quality
groundwater resource which will require improving industrial site management and ensure soakage
system provide sufficient treatment prior to mixing with groundwater. The groundwater objectives also
seek to protect the water quality of springs that contribute to baseflow in waterways.

Receiving environment objectives relating to water quantity controls are based on the recommendations
of the Heathcote Floodplain Management Strategy which requires no increase and where possible reduce
flood levels in Heathcote River from that predicted for 1991 land use and catchment development levels.
The same recommendations for the Heathcote River have been adopted for the Halswell River.

The following objectives are statements of intent for which action plans and time frames have yet to be
defined. The objectives have been developed through recommendations in the water quantity
assessment (South-West Christchurch ICMP Technical Series Report Number 4) and water quality
assessment (South-West Christchurch ICMP Technical Series Report Number 5) reports and a series of
workshops between Christchurch City Council and ECan. The ICMP is a living document and the
objectives may change over time. ECan and Christchurch City Council will work together in relation to
these objectives.

4.2 Groundwater Objectives

The groundwater beneath South-West Christchurch is defined as one interconnected receiving
environment. The recommended receiving environment objectives relating to groundwater quality and
quantity have been developed over a series of workshops and meetings, and are based on the
knowledge of the South-West Christchurch receiving environments. The objectives for the groundwater
receiving environment are:

. Meet proposed NRRP groundwater quality standards (i.e., maintain 2002 groundwater quality) at
public drinking wells and springs.

o Maintain a high quality groundwater resource.

. Design soil absorption basins and soakage systems to avoid contamination of deep confined
aquifers.

. Protect the water quality of springs that contribute to waterway baseflows.
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4.3 Surface Water and Ecological Objectives

The recommended receiving environment objectives relating to water quality and aquatic ecology have
also been developed over a series of workshops and meetings, and are based on the current knowledge
of the South-West Christchurch receiving environments. Waterways have been given classifications, and
objectives have been set based on those classifications. The classifications of the waterways are shown
in Fig. 4.1. The adopted objectives are:

Class 1 Receiving Waterways

o Protect existing and otherwise enhance ecological values.

. Meet USEPA criteria for copper, zinc, and lead.

o Reduce nutrient levels.

. No ecological impacts from construction activities.

. Reduce existing flood levels (Heathcote Floodplain Management Strategy)
. Protect springs that provide baseflow.

. Protect and enhance existing baseflow conditions.

Class 2 Receiving Waterways

. Enhance ecological values.

. Meet USEPA criteria for copper, zinc, and lead where possible.

. Reduce nutrient levels.

. No ecological impacts from construction activities.

. Reduce existing flood levels (Heathcote Floodplain Management Strategy).
. Protect springs that provide baseflow.

. Protect existing baseflow conditions.

Class 3 Network Waterways

. Enhance ecological values.
. Ensure Class 1 and 2 waterways downstream are not compromised.
. Maintain level of service.

Class 4 Network Waterways
. Ensure Class 1 and 2 waterways downstream are not compromised.

. Maintain level of service.
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5. Proposed Integrated Catchment Management

51 Introduction

The South-West Christchurch ICMP has been developed to enable structural mitigation measures
(Surface Water Management Scheme) to be implemented in a progressive manner based on final land
use for the project area following the Area Planning and City Plan processes. Structural mitigation for
water quality and quantity effects will be implemented in advance of any development. Alternative
structural measures will be implemented on a reactive basis following monitoring and reporting on ICMP
performance against receiving environment objectives. The non-structural mitigation measures will be
proactively implemented as programmes are developed and resources obtained. These measures will
include environmental and targeted education (building materials and industrial sites), source control, low
impact design, and promotion and enforcement of better environmental management practices at
industrial sites.

The management approach includes the following methods to meet the objectives identified in Section 4:

e Level of service (design capacity of conveyance systems) and infrastructure design (Infrastructure
Design Standards and Waterways, Wetlands and Drainage Guide).

e Environmental education (awareness of environmental effects of building materials, effects of poor
industrial practices and general environmental and waterway awareness).

e Industrial stormwater and site management (ECan Pollution Prevention Guide, source control and
individual site permitting).

e Stormwater quality and quantity mitigation (Surface Water Management Scheme and contingency
mitigation measures).

e Sediment and erosion control for construction of new subdivisions and other developments (develop
and implementation of plans).

e Low impact design and source control.

e Waterway enhancement programmes.

e Green Print initiatives and land use controls.
e Monitoring and reporting (refer to Section 6).
e Further investigations (refer to Section 6).

e Sub-Project Area reports (refer to Section 8).

e Operation and Maintenance (develop and implement plans) of stormwater systems (refer to
Section 8).

e ICMP Reviews (refer to Section 9).

The linkage between mitigation and management measures and the receiving objectives is summarised
in Table 5.1. The linkages identified in Table 5.1 clearly show a wide range of integrated catchment
management measures are proposed to meet receiving environment objectives. The decision process
for providing integrated catchment management measures within South-West Christchurch is
summarised in Fig. 5.1.

The following sections describe the methods proposed to meet the receiving environment objectives.
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