Christchurch
ity Council




TABLE OF CONTENTS

EXECUTIVE SUMMARY .....oeoeeeeeeeeeeeeee oot ee e ee e e e e e ee e eeeee e, Vil
INTRODUGCTION ...ttt ee e e e e e e e e e e e e e e e e oo eete et e et e eee e e eee e 2
BACKGROUND. ...t e e oo e e e e e e e et e et e e 2
SCOPE AND PURPOSE OF THE SMP.....oeoeeee et eee e 8
GOALS AND OBJIECTIVES. ...t oottt et et ee e e e e e e e e e e e eae e, 10
PRINCIPAL ISSUES ... eeeeeee oottt et e e e ee e e ee e eae e 13
WATER QUALITY AND ECOLOGICAL HEALTH....cvcuteveeee oot eeeee oo 13
FLOOD RISK ..ottt et ettt et e e e e e e e e e e e e e e e e e e e e e eee e e ee e eee e 16
SEA LEVEL RISE ..o oottt eee e ee et e e e e e e e e e e e e e ee e e e e, 17
EARTHQUAKE RECOVERY AND THE REBUILD ........cveviieeeeeeeeeeeeee e, 20
DISIOINTED FUNDING ...t e e e e e e e e e ee e eee e 21
CONSTRAINTS .ot et eee e ee ettt ettt ettt ettt e e e e e e e e e ee e eeeeee e, 21
STORMWATER QUALITY TREATMENT ..veeee ettt ettt et een e 27
STORMWATER MANAGEMENT APPROACH ...t ot ee oo, 27
4.1.1. EXISTING TREATMENT FACILITIES ... oue et et eeeeeeeeeeeee e e e e e e e ee e 27
4.1.2. CATCHMENT AREAS ... oo oottt ee et ee e e e e e ee e ee e e ee e 28
4.1.3. DESIGN PHILOSOPHY .....ovoeeoe e ee e e e e e e e e eeee e e ee e 33
4.1.4. PRIORITIES FROM TECHNICAL STUDIES ....oeovteeeee et ee oo eee e ee e 34
4.1.5. OPPORTUNITIES ...oe oot et eee e e e e e e e e e e e e e eee e e e e ee e 47
TOOLBOX .ttt ee e e ee e e e e e e e e e et e e e e et e et e et e e et e et e e et et e ettt 51
4.2.1. TOOLBOX TREATMENT HIERARCHY ...ooeieeeeee e eee oo eee e 51
4.2.2. RAIN GARDENS ..ot ee et e et e e e e e e e e ee e e e e e e 53
4.2.3. STORM FILTERS ... ote ettt eee e oot ee e ee e e e e e e e e e e e e e e e 54
4.2.4. STORMWATER TREE PITS .. it oe et et eee e eee e eee e e e e ee e e e 55
4.2.5. SWALES ..o oottt ettt 57
4.2.6. PERMEABLE PAVEMENT .. .ooov ot eeeee et eee e eee e eee e e e es e ee e 60
4.2.7. STORMWATER TANKS ....oe oot ettt eee e eee e e e e e e e e ee e eeeeeeeeeeeeeee e 60
4.2.8. ALTERNATIVES . ... oo ottt ee e e e e e ee e e e e e e e e eeeete et e et et e e e e e 61
4.2.9. SOURCE CONTROLS. ...oe et et ee oot eee e ee e e e e e e e e e et e e 65
LAND USE AND CATCHMENT CHANGE ...t eeeee ettt 68
4.3.1. NEW DEVELOPMENT . oot ettt eee e e e e e e e e e e e e e eeeee e eeeee e e 68
4.3.2. RESIDENTIAL INTENSIFICATION ....oove et et ee e eee e e e e ee e e ees e ee e 70
4.3.3. BUSINESS SITE RE-DEVELOPMENT .. .oovtieteetee e eee e eee e ees e ees e e e e e e 71
4.3.4. OTHER RE-DEVELOPMENT ..ot et ettt et eee e eee e e e e e e ee e e e e e 73
4.3.5. RESIDENTIAL RED ZONE ......oeoeeeeee oo eee e e e e ee e e ee e e ee e e e e e 73
FLOOD RISK MANAGEMENT ...ttt e e e e eee s 77
NATURE OF FLOODING ....oveeeee ettt e e e e e e e e e e ee e eee e 77
5.1.1. SURFACE FLOODING .....cvvevee ettt et eee e e e e e e e e e e eae e, 77
5.1.2. STORMWATER NETWORK FLOODING.......cveeereeeeeeeeeeeeee e eee e e ee e e, 77
5.1.3. RIVER AND STREAM FLOODING .....ovov it ee e eee e eee e ee e ee e, 78
5.1.4. TIDAL FLOODING .....ueeeee ettt ee e e e e e e e e e e e e e e e ee e e eeeeee e, 80
EARTHQUAKE DAMAGE AND FUTURE OF THE STOPBANKS .....coviveeveeeeeeeeenn, 82
RESIDENTIAL INTENSIFICATION EFFECTS ..vv oottt 83
5.3.1. IMPERVIOUS AREA .....ov oot oottt et ee e e e e e e e e ee e, 83
5.3.2. STORMWATER QUANTITY EFFECTS ...viuiteeeeet et 83
5.3.3. MITIGATION MEASURES ......oeoeeeee et eee e e e e e e e e e e e, 84
5.3.4. OVERSEAS EXPERIENCE ......oov it ittt e eee e ee e e e e eae e, 85
EFFECTS OF SEA LEVEL RISE ....oe ot oot 86
5.4.1. SEA LEVEL RISE ..o oo eeeee oottt ee e e e e e e e e e e e e eee e, 86
5.4.2. EFFECTS OF SLR ON THE EXISTING STORMWATER NETWORK ................. 86
Christchurch

City Council =+



6. PROPOSED SURFACE WATER MANAGEMENT ....veoveeee et ee oo ee e 91
6.1. SURFACE WATER MANAGEMENT APPROACH ......ooteeee oo 91
6.1.1. WATER QUALITY .ottt oottt ettt ettt ettt et e et 91

6.1.2. FLOOD RISK REDUGCTION ....oeottee oot ee e ees e, 91

6.2. WATER QUALITY AND QUANTITY MANAGEMENT ....cvttiveeeeteeeeee oo 93
6.2.1. CITY-WIDE APPLICATION OF THE STORMWATER TREATMENT TOOLBOX.93

6.2.2. CATCHMENT-WIDE ACTIVITIES ...oe ettt e e e 100

6.2.3. AREA-SPECIFIC ACTIVITIES ...oe ot ottt e e ee s 105

6.2.4. MITIGATION SCENARIOS ......eoe ottt ee e e e e 120

6.2.5. RAIN GARDEN RETROFIT PRIORITIES. .....vovoeee oo ee e 129

6.2.6. RECOMMENDED STORMWATER TREATMENT STRATEGY ....ovvevveveeeeenn. 130

6.3. FLOOD RISK MANAGEMENT MEASURES .....otouteeeeeeee e, 132
6.3.1. RIVER AND TIDAL FLOOD PROTECTION ....vvovveeeeeeee oo ee e 132

6.3.2. STORMWATER NETWORK FLOOD PROTECTION ....ovveveoeeeeeeeeeeeeeeee, 132

6.3.3. RECOMMENDED FLOOD RISK MANAGEMENT OPTION......ooveeveeeeeeeeeen. 133

6.3.4. FLOOD MITIGATION TARGET ..eove oot ettt ee e 134

7. OTHER ISSUES. ... ettt eee oo oo e ettt e et e et et e e, 137
7.1. CONTAMINATED SITES AND STORMWATER ..ot oveeeeeeee oo, 137
7.1.1. BACKGROUND ......coeoeeeeoee ettt et e e e e e e e ee e ee e 137
7.1.2. LOW RISK SITES ..t ot et et eee e oo eee e e e e e e e e et e et e e 138

7.1.3. HIGH RISK CATEGORIES ....oe ettt ettt ee e es e 139

7.1.4. STRATEGIES TO MITIGATE HIGH RISKS.....ovoeeeeeeeeee oo 140

7.2. WATER-RELATED SERVICES BYLAW .....vvveeeeeeee oo ee e eee e, 142
7.3, WASTEWATER OVERFLOWS. .. ..ot ottt eee oo eee e e e ee e eae e, 142
7.3.1. INTRODUCTION .. .oeeeeee et e e ee e e e e e e e e e e e e ee s 142
7.3.2. PRE-EARTHQUAKES .....ovitit oot oottt ettt ettt 142
7.3.3. IMPACTS OF THE EARTHQUAKES ......vovetiteeeeeeeeee oo 143

7.3.4. IMPACTS OF THE WASTEWATER SYSTEM REBUILD .....voovveveeeeeeeeeeeen, 144

7.3.5. FUTURE WASTEWATER OVERFLOWS......ooeieeeeeeeeeeeeeeeeeeeeeeeeeeee e 145

8.  COST ESTIMATES AND IMPLEMENTATION PROGRAMME ......vooveeeeeeeeeeeeeen, 147
8.1, COST ESTIMATES ..ottt ettt ee e e e e e e e e e e e e e e e e e e e e e eeeeee e, 147
8.2.  FUNDING AND AFFORDABILITY ..oooue ottt oo ee e eee e, 147
8.3, IMPLEMENTATION. ...ttt e eee oo e ee e e ee e e ee e ee et e e et e et e e e e e e et e e, 148
8.4. LIFECYCLE COST ANALYSIS ..ottt et et eee e e e, 148
8.4.1. INTRODUCTION .. ..oeeeeee et ee et e e e e e e e e e e e e e e ee e eeeee e 148
8.4.2. RAIN GARDENS .....oooeeeeee ettt oottt ee et ee et ee e e e e ee s 148

8.4.3. STORM FILTERS ..o ee oottt et et ee e e e ee e ee e ee s 149
8.4.4. RAIN GARDENS AND STORM FILTERS COMPARED .......oooveveeeeeeeeere, 151

9.  DISCUSSION AND CONCLUSIONS ... ..outeeeeeeeeeeee e eee e eee e eee e e ee e, 153
9.1, DISCUSSION ...t ee e e e e e e e e e e e e e e e eee e, 153
9.1.1. COST ESTIMATES ..ottt ettt et ee e e e e e e e ee e ee e 153

9.1.2. ACHIEVING PLWRP OBJIECTIVES ... ..ot it eeee e eee e eee e ee e e e 154

9.1.3. ACHIEVING NGUI TAHU OBJIECTIVES ..ot ottt 154

9.1.4. EASE OF IMPLEMENTATION .....ov ot et et eee e e ee e ee s e ee s 155

9.1.5. DETAILED DESIGN ...ooooeoeeeee oot ee e e e e e e e e e ee e 155

9.1.6. TREATMENT IN EXISTING BUSINESS ZONES .....vveveeeeeeeeeeee oo eee e, 155

9.1.7. RAIN GARDENS’ WATER QUANTITY BENEFITS.....cveveveieeeeeeeeeeeeeeeeeenenenn 156

9.1.8. PERFORMANCE MONITORING .....ovovt ottt et et eee e eee e eee e ee e ee e 156

0.2, CONCLUSIONS ...ttt oo et e e e ee e, 157
10. RECOMMENDATIONS ....ooeotee oot e e e e e e e e e e e e eeee e 159
11. ACKNOWLEDGEMENTS AND REFERENCES ......cvovoeeeeee oo eee e 161
11.1. ACKNOWLEDGEMENTS ...oott ettt ettt eee e e e e e e e e e e e e e e eee e ee e e e e 161
11.2. REFERENCES . .. ..o oeeoe oottt ee ettt e et e e e e e e e e e e e e e e e e e ee e 161
Christchurch

City Council =+



Appendix A SPECIMEN DESIGNS ...ttt e e ettt e e e e e eeeenaes 165
Appendix B Treatment Device COSt ESHMALES .......ooeeviiiiiiiiiiiieeeeeeeeiiie e 177
Appendix C Large Device CONCEPt DESIGNS .....ccoieiuuiiiiiieeeieeeiiie e e et e e e eeeeaes 183

List of Figures

Figure 1 Extent of Study Area with Surface Water Networks Shown.......................... 2
Figure 2 Stormwater Management Plan Sub-Catchments...........ccccccoeiiiiiiiiiiiiiiiinnnnn. 4
Figure 3 Waterways and Stormwater Network (Pipes >600 mm Diameter)................ 5
Figure 4 Study Area CatChmMeNnt..........ooi e 6
Figure 5 Waterway Restoration 0n NO. 2 DIain .........cooooeiiiiiiiiiiiieeeeeeeeiii e 8
Figure 6 Predicted Future Zinc Contaminant Generation.............cccoeevvuuuiiieeeeeeeeennnns 14
Figure 7 HIgN PriOMty ATCAS ... oo eeeeees 15
Figure 8 CoUNCIl FIOO VIBWET ... 16
Figure 9 Sea Level RISE IMPACTS ....uuuiiiiiieiei e 18
Figure 10 Damage to Gayhurst Road Bridge Abutment............ccoooeeiiiiiiiiiiiinneeeeeieenas 20
Figure 11 Median Depth t0 GroUNAWALET ...........uuuuuuiruriiiiriiiiiieineeeereeeeeeeeeeeeeeeeeeeeeeee 23
Figure 12 CONSIFAINTS IMA. ..ottt e et e e e e e eeaneann s 24
Figure 13 CatCNMENT ATBAS ... it e e e 28
Figure 14 INfiltration Potential ...........ccooiiiiii e 29
Figure 15 EXiSting deVelOPMENt ZONES.......ooo oot 30
Figure 16 Christchurch Soils from SMAP Online (Landcare Research, 2015)............ 31
Figure 17 Existing Zoned Maximum Connected Impervious Percentage.................... 32
Figure 18 Dorset Street RaiN Garden...........oooiiiiiiiiiiieeeeeee e 33
Figure 19 Old Coal Tar Street with Limited Kerb and Channel.................ccccovvviiinnnnn. 35
Figure 20 Riccarton Main Drain in Hagley Park...........ccccoiii e 37
Figure 21 Natural Spring on the Avon Near Corfe Street.........cooovveeiiiiiiiiiiieieeeeeeens 39
Figure 22 Mitigation Scenarios and Zinc Contaminant Load Reduction ..................... 42
Figure 23 Existing Road HIerarChy............cooooiiiiiiie e 45
Figure 24 Street Renewals (2014 — 2024) and Major Cycleways (2014-2020)........... 48
Figure 25 Possible Greenspace Locations for Retrofit of Large Devices.................... 49
Figure 26 Rain Garden SCheMALIC ..........uiiiiiiiiei e 53
Figure 27 CommONS RAIN GAITEN .....uuiiieiiiiiiiii e 54
Figure 28 Storm Filter Schematic (From Stormwater 360 Brochure, 2007) ................ 55
Figure 29 stormwater Tree Pit SchematiC ... 56
Figure 30 Dry Swale on Aidanfield drive in the heathcote river catchment................. 57
Figure 31 Wetland SWale..........uuuii e 58
Figure 32 SEOrMWALEr TANK ... e 60
Figure 33 Blocked Sump on Wairakei ROad.............cooviiiiiiiiiiiiiieeeeceeeee e 62
Figure 34 Sediment Removal in Sumps as a Function of Cleanout Frequency .......... 63
Figure 35 Potential Street Sweeping and Sump Cleaning Intensification Roads ........ 64
Figure 36 Stormwater Planter BOXES........ccoiiiiiiiiiiiii e 65
Figure 37 HEAAWALEIS ANBA ... . i e e e e eeeaees 69
Figure 38 Existing Industrial and Commercial ZONEes..............ueeiiiiiiiiiiiiiiiiiieeeeeeeeeeaas 72
Figure 39 Temporary Stopbank Through the Residential Red Zone ............ccc..ouueen... 74
Figure 40 Residential Red ZONe ........o.uuuiiiiiii e 75
Figure 41 Avon River Floodin% at Gloucester Street Bridge 5th March 2014.............. 79
Figure 42 CBD Flooding on 4™ and 5" March 2014............c.cccoeeeeeeeoeeeeeeeeeeen, 79
Figure 43 Dudley Creek on Banks AVENUE.............uuuiiiieaiiiiiiiiiee e 80
Figure 44 Lower Avon Pumping Station Outfall ..., 82
Figure 45 Rain Garden Peak Flow and Volume Reduction.............ccoouvuiiiniieiiiininnnn. 85
Figure 46 Residential Red Zone Potential Device Locations............cceuvveeiiieeeiieeennnnnn. 89
Figure 47 Potential Rain Garden Retrofit SIteS.........uuuvuiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeee 96
Figure 48 Potential Large Filtration Device Retrofit SiteS............uvvvviviviiiiiiiiiiiiiiieeeeee. 97
Figure 49 Potential Small Filtration Device Retrofit SIteS..........ccoooeiiiiiiiiiiiiiiieeeeeeens 98

Christchurch

City Council &+



Figure 50 Potential Stormwater Tree Pit Retrofit Areas ..........ccoovveeiiiiiiiiiiiieieeeeeeeens 99
Figure 51 CltY ArEa LAYOUL ...ttt e e e et e e e e e eeeenes 106
Figure 52 Typical Walking Prioritised CroSS SeCtioN...........coooviiiiiiiiiiiieeeeeeeeiiine 107
Figure 53 Headwaters Area LayOUL............uuuuuuuuiuriiiiniiirirrnninnnnereenenrsesereereeeeeeeeeeee. 111
Figure 54 WESE ATEA LAYOUL ...ttt eeeeeeeees 113
Figure 55 EASt Ar€a LAYOUL ......coeiiiiiiiiiiie et eeeeeenes 114
Figure 56 East Area Potential Large Device Retrofit Locations and Catchments......116
Figure 57 Typical Timber-Lined Drain in the East Area...........cccoouuuuiiiiieeeiiiiiiiinnn. 119
Figure 58 Mitigation SCENAIIO C.....ooiiiiiiiii et eeeeaes 123
Figure 59 Mitigation SCENAIIO D .....coovuiiiiiiie e 124
Figure 60 Mitigation SCeNArio B .......ooouiiiiiiiiiii e 125
Figure 61 Mitigation SCENAIO F ....cooiiiiiiii e 126
Figure 62 Costs, Coverage and Contaminant Reduction .............ccceuuviiiineeeeeeeennnnnn. 130
Figure 63 Chancellor Street Bridge Constraint REmoval ............ccooovviiiiiiiiinieeeiiennn, 133
Figure 64 Wastewater Pumping Station on the Banks of the Avon ......................... 144
Figure 65 Rain Garden LIfECYCIE COSES......uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiisieeeerreseeeeeeeeeeeeeeeeee 149
Figure 66 Rain Garden — Breakdown of Lifecycle COSES............uvvveiiiiiieviriiiiiiieeeenee. 149
Figure 67 Storm Filter LifecyCle COStS......cooiiiiiiiiii e 150
Figure 68 Storm Filter — Breakdown of Lifecycle COStS.........ccoooeeiiiiiiiiiiinieeeeeeiiiee 150
Figure 69 Rain Garden and Storm Filter NPV CompariSon...........cccoevvviiiiieeeeeiennnans 151

List of Tables

Table 1 Existing Stormwater Treatment Facilities...............ooiiiiiiiiiiiiiiis 27
Table 2 Priorities for Stormwater Quality Treatment .............ooiiieeiiiiiiiiiiieeeeeeeeeeeas 44
Table 3 Toolbox Treatment Hierarchy based on values supported ..............co.uuuenn.. 52
Table 4 Wetland Swale Contaminant Removal Efficiency............cccccooiviiiiiiin. 59
Table 5 Effect of Sump Cleaning Frequency on Pollutant Removal........................ 63
Table 6 Contamination Activities and Potential Source Controls.................cccccueeee 65
Table 7 New Urban DevelOpmMENTt ..........i i 70
Table 8 IMPEIVIOUS AFBA....eiiiiiie ettt ettt e e e e e e e e e e e e e 83
Table 9 Existing Stormwater PUmping StatioNS..........ccooiiiiiiiiiiiieeeeeeiiiiie e 86
Table 10 Minimum Road Reserves with Rain Gardens .................evvevveiieeeiiieeeeiennne. 94
Table 11 School Opportunities for Stormwater Quality Treatment .......................... 104
Table 12 Large Treatment Devices in Residential Red Zone...........cccccccooeiiiiiinnnnn. 115
Table 13 Construction Priority for Facilities in Residential Red Zone....................... 118
Table 14 MitigAtiON SCENAIOS. ... uuuuuuitiriietiitiittetertereeeeeeeeeeeaeeeeeeeeeee e eeeeeeeeeeeees 121
Table 15 Mitigation Scenario Catchment Areas and COSES .........coeveviiiiiiiiieeeeeeeennns 127
Table 16 Maximum Coverage Scenario Catchment Areas and CoOStS..................... 129
Table 17 Pre-Earthquake Consented Wet Weather, wastewater Overflow Sites (Avon)
143

Table 18 Marginal Cost of Bio-retention DEVICES............uuuvuriiiiiiiiiiriiiiiiiirieiiiiiiiennn. 154

Christchurch

City Council &+



List of Acronyms

Acronym

Definition

AEP
ANZECC
BMP
CAPEX
CBD
CCcC
CCcDuU
CERA
CHI
CIAL
CLM
DIN
DRP
ECan
E. coli
GIS
GPT
GWL
HAIL
IGSC
IPCC
ISQG
LDRP

LID
LLUR
LoS
LTP
LURP
MAIL
MoU

Annual Exceedance Probability

Australian and New Zealand Environment and Conservation Council
Best Management Practice

Capital Expenditure

Central Business District

Christchurch City Council

Central City Development Unit

Canterbury Earthquake Recovery Authority
Cultural Health Index

Christchurch International Airport Ltd
Contaminant Load Model

Dissolved Inorganic Nitrogen

Dissolved Reactive Phosphorus
Environment Canterbury

Escherichia coli

Geographic Information System

Gross Pollution Trap

Groundwater Level

Hazardous Activities and Industries List
Interim Global Stormwater Consent
Intergovernmental Panel on Climate Change
Interim Sediment Quality Guidelines

Land Drainage Recovery Programme (which includes the Flood Protection

Programme)

Low Impact Design

Listed Land Use Register

Level of Service

Long Term Plan

Land Use Recovery Plan
Memorial Avenue Investments Ltd
Memorandum of Understanding

Christchurch
City Council &+



Vi

MPD Maximum Probable Development

NPV Net Present Value

OPEX Operational Expenditure

PAH Polycyclic Aromatic Hydrocarbon

pLWRP Proposed Land and Water Regional Plan

QMCI Quantitative Macroinvertebrate Community Index
RL Reduced Level (CCC Datum)

RRZ Residential Red Zone

RMA Resource Management Act

RSC Rapid Soakage Chamber

SCIRT Stronger Christchurch Infrastructure Rebuild Team
SHMAK Stream Health Monitoring and Assessment Kit
SIMT South Island Main Trunk

SMP Stormwater Management Plan

SWAT Stormwater Action Team

uDS Urban Development Strategy

WQV Water Quality Volume

Contributors

Contributor

Ken Couling

Peter Christensen
Tom Parsons
Stephen Bensberg

Project Team

Team Member

Clive Appleton

Ken Couling
Graham Harrington
Peter MacGibbon
Fiona McKay
Belinda Margetts
Brian Norton

Position

Senior Planning Engineer, Christchurch City Council
Senior Environmental Engineer, CTN Consulting Ltd
Senior Surface Water Engineer, Innovate Consulting Ltd
Principal Surface Water Engineer, LG Consulting Ltd

Position

Natural Environment Team Leader, Christchurch City Council
Senior Planning Engineer, Christchurch City Council

Senior Surface Water Planner, Christchurch City Council
Project Manager, Christchurch City Council

Programme Manager, Christchurch City Council

Waterways Ecologist, Christchurch City Council

Planning Engineer, Christchurch City Council

Christchurch
City Council



Vil

1. EXECUTIVE SUMMARY

The &t0karo/Avon River is the city’s most iconic waterway. Beginning as springs at the edge of
the plains in the west, it flows through the heart of the city before discharging into the Avon-
Heathcote Estuary/lhutai. The @&tUkaro/Avon River holds great significance for NgUi Tahu. It
was their commercial vein, transport route, source of mahinga kai (food-gathering site), and the

place by which they lived and traded.

The past 150 years have seen extensive modification of the &tUkaro/Avon River. Draining of
swamps (the ‘lungs’ of any river), extensive urbanisation, and discharges from vehicles and
commercial / industrial areas has seen the water quality in the river degrade significantly. The
purpose of the Avon Stormwater Management Plan (SMP) is to study the catchment and the

impact of stormwater on it, and to identify means by which to mitigate some of these impacts.

The Avon Stormwater Management Plan (SMP) study area measures 8,918 ha and includes a
small area of Styx catchment headwaters north-east of the airport. The Cranford Basin, part of
which drains to the &tUkaro/Avon River, was included in the Styx Blueprint. The catchment is
largely developed. The SMP technical studies confirmed that the existing water quality in the

river and streams is fair to poor.

A surface water management strategy for the &tUkaro/Avon River catchment area is presented
in this report. The SMP comprises stormwater treatment and detention facilities that mitigate
the adverse effects of a small amount of urban development proposed in the post-earthquakes
Land Use Recovery Programme, smaller treatment devices retrofitted within the fabric of the
infrastructure in most of the catchment that is already developed, source controls and some
other practices. Major flooding issues exacerbated by the earthquakes will be addressed in the
Land Drainage Recovery and Flood Protection Programmes (collectively known as the LDRP).
The SMP investigation has been limited to secondary stormwater quantity effects such as
mitigation of additional runoff generated by urban intensification, and the reduction in network

level-of-service (LoS) as sea levels rise over the SMP planning period.

The Avon SMP is one of the main documents in the city-wide Surface Water Management Plan.
It will form part of the application for a comprehensive city-wide discharge permit for stormwater
expected to be lodged with Environment Canterbury during 2015. The planning horizon for the
SMP is 35 years from 2015 to 2050.

The SMP has been informed by nine other technical studies completed for the Christchurch
City Council (CCC), the Christchurch/West Melton Zone Committee and Tangata Whenua.
Priorities for treatment and restoration were derived from this information.
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The main objective of the Avon SMP is to maintain, and where appropriate improve over time,
the existing water quality in the receiving waters. To make a difference to the existing fair to
poor water quality in receiving waters, it will be necessary to not only mitigate any adverse
effects from new urban growth, but also implement stormwater quality mitigation measures
including retrofitting devices, source controls and other practices throughout the existing Avon
urban catchment. The SMP investigation included establishing design criteria for Low Impact
Design (LID) measures (eg; rain gardens, stormwater tree pits and permeable paving) and
other devices (eg; storm filters) suitable for the Christchurch environment. Source control
measures were also investigated. Retrofitting treatment devices was based on identifying
opportunities offered by open space in the Residential Red Zone, Council reserves, schools
identified for closure and in the Central City rebuild. Council programmes for street renewals,

cycleways and suburban centres were also targeted.

Contaminant loads were modelled for four stormwater treatment scenarios ranging from
treating only new and rebuilt areas (with a developed area coverage of 19%) to catchment-wide
retrofit (with a developed area coverage over 75%). According to the contaminant load
modelling, a stormwater treatment strategy approximately equivalent to the third scenario called
Retrofit Priorities (developed area coverage of 68%) will need to be implemented in order to
achieve improvement in existing water quality throughout the catchment for all the

contaminants tested (i.e. suspended solids, zinc, copper and hydrocarbons).

A recommended option comprising rain garden, tree pit and storm filter devices, and some

source control measures has been identified. This is to:
A Continue New and Rebuild activities at low cost to CCC;

A Investigate all Opportunites identified in the SMP and implement those that are both

acceptable and feasible (relatively high cost to CCC);

A Pursue all Retrofit Priorities identified in the technical reports as critical (moderate
cost to CCC);

A Retain and expand the provisions of the existing IGSC for individual sites;

A Implement the stormwater clauses of the new Christchurch City Council Water Supply,
Wastewater and Stormwater Bylaw 2014 (Section 7.2); and

A Investigate environmental street sweeping and more frequent sump cleaning as short

term mitigation measures during the early years of strategy implementation.

The estimated capital cost to Council of this option is approximately $100 M spread over the
next 25 to 30 years. Annual operational costs will gradually increase over this period as more

and more treatment devices are installed.

In developing the SMP, consideration has been given to not only drainage, but also other
waterway values (i.e. ecology, landscape, recreation, culture and heritage). For example, a
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programme of stream restoration in the Avon north-west headwaters, protection and restoration
of springs and mahinga kai sites is included in the stormwater treatment strategy

recommended, largely in response to Tangata Whenua input.
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