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Foreword 

Those of us who haven’t experienced the devastation of flood waters entering our homes would find it hard to 
imagine what it is like. 

Over the last twelve months I have met many of you in school and church halls. I have sat around the kitchen 
table in your flooded homes and heard your stories, your frustration and your anger. I have watched, helpless, 
as you evacuated your homes, carrying your children to the car in the middle of the night.  

This report tells us for the first time how big the problem is across the city for our most vulnerable homes. It tells 
us more of the human dimension – the impacts on children, families, and the elderly, and how we as a Council 
and as a community can help. 

It offers viable solutions for some, and for others there is still more work to do. Some will be surprised that they 
are not represented in this report and for that I apologise in advance. In the time available it just wasn’t possible 
to include everyone, and I am acutely aware of some of the shortcomings of the data that we are dealing with.  

There are solutions and they vary. The focus of the Taskforce was on what we could do to help until more 
permanent solutions are put in place. 

Some things can be done immediately, some will take time, and some will take a lot more dialogue with other 
agencies and Central Government.  

I would like to thank all my colleagues in this Taskforce for their huge effort and commitment over the last eight 
days.  

 

 

Mike Gillooly 

Land Drainage Operations Manager and Task Force Leader 

9 May 2014 
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Executive Summary 

In early 2014 Christchurch had the heaviest sequence of rainfall since the 1970s. Several large rainstorms fell in 
the city, saturating the ground, raising river and stream levels, and flooding homes, properties and streets. In 
many locations flooding was made worse by the effects of the 2011 Canterbury earthquake sequence. This had 
caused land to slump by up to half a metre in some areas, reduced capacity in many waterways, and damaged 
the pipe and outfall infrastructure. 

Although there are programmes to repair infrastructure, waterway and land damage, it was recognised that 
most of these measures would take several years to implement, whereas many residents needed urgent, 
practical help. Many residents trying to recover from the earthquakes are now faced with flooded and unhealthy 
homes that are increasing the health problems, stress and financial challenges they face. It was evident that 
short-term flood defence measures were needed before longer term projects could be implemented.  

At a request from Christchurch Mayor Lianne Dalziel, the Council set up the Mayoral Flood Taskforce (the 
Taskforce) on 29 April 2014 with the aim of finding immediate/short-term solutions for those residents. The 
Taskforce was asked to report to the Council on 12 May 2014 with a range of temporary solutions that would 
help reduce or defend against flooding in the near future. 

The Taskforce started work on 1 May with members from Council staff, engineering consultants, the Stronger 
Christchurch Infrastructure Rebuild Team (SCIRT), Environment Canterbury (ECan), the Canterbury 
Earthquake Recovery Authority (CERA) and the Earthquake Commission (EQC).  

The focus of the Taskforce was on addressing the regular flooding exacerbated by earthquakes. The extreme 
rainfall event on 4/5 March 2014 was not regular flooding and requires longer term solutions. It was therefore 
considered outside the scope of the Taskforce. The events the Taskforce has investigated are those such as 
occurred in June 2013 or April 2014. 

The Taskforce has concentrated on the most vulnerable people affected by regular flooding. Their vulnerability 
is both social and physical and the Taskforce examined both aspects. In order to assess houses for flood 
protection, the Taskforce determined that the most vulnerable were those with two or more instances of flooding 
above the floor level. The next most vulnerable were houses that had flooded beneath the house but not up to 
the floor on two or more occasions. The Taskforce recognised that restricted access to dwellings was also an 
important issue, but focussed on floor or under-floor flooding as they caused the most vulnerability.  

The Taskforce noted that vulnerability also varies according to household situation. Some households are more 
mobile or equipped to cope with flooding. Therefore prioritisation of implementation should take this aspect of 
household vulnerability into account. Community and social needs are described in this report, but it was not 
possible to assess such needs for individual households in the timeframe given. Such an assessment will be an 
important part of the implementation programme.  

The Taskforce examined a range of short-term flood defence measures. They included house defence, which 
means defending an individual dwelling against flooding, typically on that dwelling’s property, and local area 
schemes, which benefited more than one dwelling and were typically on the street or within drainage 
easements. Where neither of these options was possible, the Taskforce considered temporary or permanent 
relocation as an option. 

House defence typically involves:  

 raising the house permanently 

 tanking the house by waterproofing up to the level of regular flooding 

 bunding in the form  of raised mounds or sandbags 

 property re-grading to improve drainage of floodwaters away from the house 

Local area schemes are more complex, but typically involve diversions, bunding and pumping or improving the 
capacity of the existing drainage network.   

Local area schemes were considered preferable as they affect residents less and because they offer wider 
benefits such as addressing the issues of the most vulnerable as well as the less vulnerable houses in 
surrounding areas. This helps maintain occupancy within affected areas, which is an important component of 
strengthening these communities and improving the quality of life. Local area schemes were preferred where 
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they had comparable or better cost-effectiveness and could be implemented in the same time or faster than 
house defence options. These options will reduce impacts of regular flooding but will not provide flood 
protection in extreme events. 

Taskforce field engineering teams carried out an area-by-area analysis of the causes and scope of flooding 
problems in each of the priority areas of: 

 Lower Avon River  

 Dudley Creek (Flockton) 

 Lower Heathcote (including Woolston/Opawa) 

 Upper Heathcote 

 Heathcote Valley  

 Southshore  

 Sumner (including Redcliffs) 

 Little River 

 Lyttelton 

The field teams identified the flooding issues, quantified the effects of earthquake damage, assessed frequency 
of inundation above or below floor level, and designed appropriate house defence or local area schemes.  

The field teams had only five days to carry out all of the above work, so engineering judgement and 
interpolation was necessary. However the Taskforce considers the process was sufficiently robust to give a high 
level of confidence in the key findings. The area reports are in the Appendix and there is a summary of the key 
data in the main report. The information in the Appendix aims to preserve the knowledge gained from 
experienced engineers who visited a large number of areas shortly after flooding. This is one of the key 
outcomes of the Taskforce and will be invaluable when assessing longer term schemes.  

The exact extent of flooding and impacts of the earthquakes have not been established by the taskforce.  
Overall earthquake effects were identified in many areas.  The properties known to have flooded in the March 
5th 2014 event were used to trigger field investigations.  These field investigations form the basis of the task 
force reporting of vulnerability.  There have been identified 56 houses where flooding has occurred more than 
once since the earthquakes and these houses are spread across the city. 

In addition to flooded floor levels there is an estimated 451 houses where flooding has occurred beneath the 
floor on two or more occasions.  A further 487 properties have had restricted access more than once as a result 
of flooding.  Given the taskforce approach there are likely to be other vulnerable houses which have not yet 
been identified (particularly levels 2 and 3).   

The field investigation teams identified a range of defence measures which can resolve the impacts of regular 
flooding.  Costs between individual house defence and a local area schemes were compared. In most cases it 
was found that the local area schemes were not only more cost-effective, but also benefited a much wider area. 
The schemes can all be implemented within 12 months with the majority of the benefits realised within 3 
months. 

The cost estimate for the temporary defence measures to reduce flood impacts for vulnerability levels 1 
totals $13.7M +/- 30% (Table 10).   If the target is set to reduce the impacts of regular flooding for both 
level 1 and level 2 houses then the total cost is $20.1M +/- 30%.  No allowance has been made in the costs 
estimates for vulnerable houses not identified by the Taskforce. 

Notwithstanding the overall hierarchy of area wide solutions, property specific solutions and relocation 
options, a tailored property specific approach will be the most effective way to address both 
vulnerability and habitability issues at the household level. 
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Section A: Context 

In early 2014 Christchurch had the heaviest sequence of rainfall since the 1970s. Several large 
rainstorms fell in the city, saturating the ground, raising river and stream levels, and flooding homes, 
properties and streets.  In many locations flooding was exacerbated by damage from the 2011 
Canterbury earthquake sequence. 

Although there are existing programmes to repair infrastructure, waterway and land damage, it was 
recognised that the majority of these measures would take several years to implement, whereas 
many residents needed urgent, practical help. Many residents trying to recover from the earthquakes 
are now faced with flooded and unhealthy homes, increasing the health problems, stress and financial 
challenges they face. It was recognised that short-term flood defence measures were needed before 
longer term projects could be implemented.  

At a request from Christchurch Mayor Lianne Dalziel, the Council set up the Christchurch Flood 
Taskforce (Taskforce) on 29 April 2014 with the aim of finding immediate/short-term solutions for 
those residents most vulnerable to regular flooding. The Taskforce was asked to report to the Council 
on 12 May 2014 with a range of temporary solutions that would provide help reduce or defend against 
flooding in the near future. 

The Taskforce scope was limited to identifying houses most vulnerable to regular flooding in the study 
areas shown in Figure 1 below.  

 

Figure 1 Study area locations 

The rest of this Section of the report looks at the origin of the Taskforce and the methodology it used 
to finalise its recommendations to the Council. After giving an overview of the causes of recent 
flooding in Christchurch, it describes existing initiatives to minimise further flooding. It then surveys 
the needs of the most affected communities in the city and outlines the role of wastewater overflows 
in contaminating flood waters. Finally it describes how the Taskforce determined the criteria for 
selecting possible short-term measures, and its framework for making decisions. 
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1 The Mayoral Flood Taskforce 

The Taskforce started work on 1 May with members from Council staff, engineering consultants, the 
Stronger Christchurch Infrastructure Rebuild Team (SCIRT), Environment Canterbury (ECan), the 
Canterbury Earthquake Recovery Authority (CERA) and the Earthquake Commission (EQC).  

1.1 Objectives 

The objective of the Taskforce was to recommend potential short-term solutions to regular flooding 
exacerbated by damage from the earthquakes. It will report these recommendations to a special 
meeting of the Christchurch City Council (Council) on 12 May 2014. 

This report details a package of measures that can assist the most vulnerable households in 
Christchurch cope in the short-term with the increase in regular flooding due to earthquake land 
damage. 

1.2 Scope 

The Taskforce was asked to write a full report for Council including, but not limited to, the following 
options: 

 street/neighbourhood temporary solutions such as localised pumps, temporary localised flood 
barriers, flap gates, bunds, sand bagging etc. 

 individual property defence including house raising and base water proofing 

 re-location for the most vulnerable properties. 

As the Taskforce was convened for only 12 days, the following items had to be excluded:  

 permanent solutions 

 cost/benefit or economic analysis 

 hydraulic modelling 

 floor level surveys 

In the next section, the Report describes the methods the Taskforce used to locate flood-affected 
properties and find out what the residents most needed. It then looks at how the Taskforce identified 
what temporary solutions were available to best meet those needs. 

 

Figure 2 Barbados St, March 2014 
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2 Methodology overview 

To deliver its objectives, the Taskforce needed a clear understanding of the location of the properties 
with regular flooding, the needs of the flood vulnerable households and the available temporary 
solutions to address those needs. The methodology used to assess these is covered below. 

2.1 Locating the properties with regular flooding   

Since the earthquakes there have been over half a dozen significant rainfall events in Christchurch. 
The magnitude of these events has varied over the city and in a number of events have been 
localised in their impact. An analysis of the rainfall records has been undertaken to identify the 
significant events. Readily available information relating to flooding in these events has been 
extracted from the Council records (such as customer service requests). 

The March 5th 2014 event was city wide and was significantly greater in magnitude than any other 
event Christchurch has experienced since the Canterbury earthquake sequence. Those affected by 
flooding in this event represent an upper bound on those who would be impacted by regular flooding. 
This event was used as a base to identify the flood prone areas of the city to target field 
investigations. The Council’s understanding of the March flood event is based upon: operational 
experience during the event, flood survey after the event, customer service request information and 
ground topography. 

The engineers who undertook the field studies investigated the areas which included floor level 
flooding during the March event to collate data on: 

        Cause and mechanisms of flooding in that area 

        The vulnerability of properties within the area  

        Potential measures to help alleviate regular flooding 

Areas where floor level flooding was not recorded or estimated to have occurred did not trigger field 
investigation. There is therefore a possibility of vulnerable houses being located outside of the 
investigated areas. This is particularly true for properties with restricted access. 

Akaroa was excluded from the scope as flooding has not been compounded by earthquake damage. 
Styx was excluded as no properties were identified with flooding on March 5th.  

2.2 Needs of the community  

A key assumption contained in the Taskforce’s charter is to focus on the most affected areas of 
Christchurch and prioritise the most vulnerable people and properties. The Flooding Taskforce’s 
Charter also identifies community engagement as a key deliverable of the project and one of the most 
important ways to understand people’s issues, concerns and preferences.  

Given the above, the Flooding Taskforce (‘the Taskforce’) engaged with the community and prepared 
a Social Impact Assessment (SIA). The community engagement exercise provided the primary source 
data that informed the SIA. 

Community Engagement 
The community in the Flockton area was focused on first due to the magnitude of the flooding. 
Community engagement in early May consisted of: 

 A face to face survey of approximately 150 households in the Flockton area that are known to 
have been breached by floodwaters in the March 2014 event.  

 The survey was distributed more widely and a number of residents in the wider Flockton area 
and surrounding neighbourhoods affected by flooding also completed it. 
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 An information drop in centre for residents, elected members and other interested parties to 
ask questions and speak to Council staff face to face. The survey was available and many 
attendees filled out the survey at the drop in centre. 

 Two focus group meetings for elected members, key stakeholders and residents in the 
Flockton area.  

The Taskforce received over 120 completed surveys, over 50 people attended the focus groups 
meetings and a large number of people dropped into the information drop in centre. The full 
community engagement plan is included in this report as an Appendix.   

Social Impact Assessment 
The SIA looked at the impacts of the flooding events on the community in Flockton as well as the 
impacts of the proposed short term engineering and non-engineering measures. To support the SIA, 
information on community issues and concerns was drawn from a number of sources, including: 

 the Flockton Residents’ Group survey completed by 59 people,  

 previous community meetings and communications with residents and key stakeholders in the 
Flockton area, and  

 community engagement undertaken with residents, businesses and key stakeholders in the 
Flockton area on Saturday 3 May 2014. 

Although citywide community engagement has not taken place, a number of the issues, concerns, 
preferences and social impacts identified in the Flockton area can be translated to other areas of the 
city while acknowledging that each area has a unique geographic and community context and the 
flood related issues and potential solutions/options will be different. Citywide consultation will take 
place in the coming weeks and months. 

2.3 Available temporary solutions 

In parallel with the field investigations, a team of engineers undertook a desktop design process to 
establish viable options for flood defence (Section B). This process identified and assessing defence 
options based upon cost, availability of resources, effectiveness and implementation timeframes.  
This resulted in consideration of options for improved maintenance, house defence and local area 
solutions, such as house raising, bunding, pumping, flap valve replacement and sandbagging. This 
formed the ‘tool box’ of options for providing flood defence at both the house defence and local area 
level.  

The next part of the Report puts this year’s floods into an historic context. It describes how they fit into 
the historic and recent rainfall records and highlights significant flood events in the recent past. It 
finishes by commenting on the connection between this year’s floods, tide levels and the effects of the 
2010/2011 Canterbury Earthquakes. 

2.4 Costs, implementation and funding 

Costing, implementation schedules and funding options were then developed from the above 
information. Key findings are presented in Section D. 
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3 Historic and recent flooding in Christchurch 

The National Institute of Water and Atmospheric Research (NIWA) reported that the recent 
Christchurch rainfall was unprecedented in the daily record from the 1800s. The frequency of 
widespread flooding since the Canterbury earthquake sequence is primarily due to such rainfall, 
although earthquake damage has likely made the effects more serious in places such as Flockton 
Basin. This section summarises the various contributors to recent flooding events. 

3.1 Rainfall 

Christchurch has experienced major rainfall events in 2014. Events in February and March were both 
extreme events with only a one percent chance of occurring in Christchurch in any given year. Figure 
2 illustrates the significance of the March rainfall event compared to previous Christchurch storms. 

 

 

Figure 3 Top 10 rainfall events at the Botanic Gardens since 1962 based on rainfall depth 

The flooding resulting from rainfall events however also depends on storm duration and volume. The 
short, intense rainfall in February overwhelmed the local drainage network and flooded roads but not 
areas such as Flockton. Subsequent longer, heavier storms have however caused widespread 
flooding because of the large volumes of stormwater runoff. 

Analysis of the Christchurch rainfall record has been undertaken to correlate rainfall events with 
known flood events. Further description of this analysis can be found in the appendices. It was found 
that identifying events with more than 75 mm of rain in 40 hours gave a good indication of the 
occurrence of flooding. As can be seen in Figure 3, Christchurch has experienced six such flood 
events since the Canterbury earthquake sequence with four in 2014 alone.  
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Figure 4 Christchurch flood events identified from rainfall event analysis 

3.2 Earthquake and other effects 

Flooding from the 5 March 2014 storm was caused by a moderate to high intensity rainfall over more 
than 24 hours. However the storm also had strong winds which broke tree branches and uprooted 
trees. These and other debris partly blocked channels and screens on stormwater intakes and 
contributed to higher flood levels. In the Lower Heathcote non-return valves were kept partially open 
with debris, allowing water to flow into the stormwater system and contribute to flooding behind the 
stopbanks.  

The storm coincided with a high tide nearly 0.5 m above the expected height due to barometric and 
wind set-up effects. This combined with earthquake repairs in several streams (namely the Colombo 
Street Bridge) and sewer repairs in the Lower Heathcote to cause higher flood levels in these rivers. 
Figure 4 below shows some of the earthquake repairs conducted in waterways. 

  
Figure 5 Earthquake repairs in waterways 
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Increased flooding is likely where land that slumped in the earthquakes emerges into a tidal area that 
has an unchanged water level. The effect is the same as sea level rise but is instead land level fall, 
meaning there is less slope for the water to flow by gravity. This has happened to most of the area 
around the lower rivers and the Estuary, including the Flockton Basin. Land rise around Ferrymead 
and land fall toward the city has also made the areas between Woolston and the central business 
district more vulnerable to flooding. 

 

Figure 6 Eastern Terrace on the Heathcote River, 29 April 2014 
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4 Existing initiatives 

The focus of the Taskforce is on short-term solutions to flooding resulting from the Canterbury 
earthquake sequence. However, as well as Council’s normal operational and capital programme, 
there are other initiatives that will affect the city’s long-term susceptibility to flooding.  

4.1 Land Drainage Recovery Programme 

The Land Drainage system in Christchurch comprises rivers and tributaries, utility waterways (such as 
lined and unlined drains), and stormwater pipe networks. The system was damaged in the Canterbury 
earthquake sequence beginning with the September 2010 earthquake. 

The Council set up the Land Drainage Recovery Programme to investigate these effects and set up 
management strategies and a physical works programme. The current programme consists of 
investigation projects. Procurement of detailed design and construction project stages will be made by 
Council in a different process. 

4.2 Stronger Christchurch Infrastructure Rebuild Team (SCIRT) 

SCIRT’s primary objective is to: “Return the Land Drainage Network to a condition that will facilitate 
the provision of Level of Service (LOS) that were provided prior to the 4 September 2010 earthquake”. 
However SCIRT’s scope is limited to public road and pipe drainage network and excludes open 
drains, rivers, stopbanks and private land or drainage infrastructure. In many cases, achieving the 
required LOS will only be achieved once other work outside SCIRT’s scope has been completed by 
other agencies, such as Council through the LDRP.   
 
Depending on the complexity of the catchments and extent of earthquake induced land damage, 
many of the catchments have been modelled for pre- and post-earthquake scenarios in order for 
SCIRT designers to understand optimal repairs or modifications to the drainage network are required 
to reinstate the desired LOS.  Where the optimal solution involved out of scope works, this was 
presented to the Scope and Standards Committee to either approve the extra scope, proceed with the 
less optimal pipe only option, or proceed with the in scope portion of an optimal solution on the basis 
that the out of scope work would be completed by another agency.  
 
The Taskforce have engaged with SCIRT designers to assist in understanding some of the 
earthquake related drainage issues and what rebuild works are being undertaken by SCIRT. 
 
4.3 Flood Management Steering Group 

The Flood Management Steering Group has been established to ensure a collaborative cross-agency 
team approach to flood management issues in Christchurch following the Canterbury earthquakes.  

The main issues being considered by the Steering Group, for which the Working Group will provide 
advice, are: 

1. The nature and extent of the flood risk for different parts of the city – in particular, how 
flood risk has changed as a result of the earthquakes; 

2. The level of flood protection required, and responsibilities for ensuring that this protection 
is provided; 

3. The extent of the Earthquake Commission’s liability for increased flood vulnerability and 
whether this can lawfully be addressed through an area-wide solution rather than 
individual settlement payments; 

4. The objectives to be achieved in addressing flood management issues, and criteria for 
assessing options; 

5. The range of options available to address flood management issues – including short-
term and long-term options, and the costs, benefits and risks associated with each; 
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6. Legal implications – including the adequacy of existing regulatory tools to support desired 
options, any justifiable need to make use of the powers of the Canterbury Earthquake 
Recovery Act 2011, and potential challenges from individual property owners if area-wide 
solutions are pursued; 

7. Financial implications and funding options; and 
8. The expectations and preferences of affected property owners, and how best to engage 

them in these processes.   
 

 

Figure 7 Squire St from Aylesford St, June 2013 
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5 Community needs 

5.1 Introduction 

The city has experienced a number significant flooding events in the last three years. The flooding 
events have caused considerable damage to some properties and have impacted on people’s health 
and wellbeing, their ability to cope with uncertainty and change and their ability to cope financially. A 
key assumption contained in the Taskforce’s charter is to focus on the most affected areas of 
Christchurch and prioritise the most vulnerable people and properties.  

The Taskforce’s Charter also identifies community engagement as a key deliverable of the project 
and one of the most important ways to understand people’s issues, concerns and preferences. The 
community in Flockton was chosen as the first community to engage with due to the magnitude of the 
flooding.  

5.2 Assessment of Vulnerability 

Vulnerability is defined in two complementary ways; the vulnerability of the house to flooding and the 
vulnerability of the occupants of the house. The first dimension is those dwellings and their properties 
that are prone to flood risk1.  The health and habitability2 of houses is the first consideration when it 
comes to addressing flood risk. 

The second dimension relates to the vulnerability of the occupants of those dwellings and their ability 
to cope with flooding and the ongoing effects of flooding. The most vulnerable will be prioritised when 
implementing individual property solutions. The most vulnerable are defined as: people with mobility 
needs, people with mental and physical health needs; families with young children and people in 
uninhabitable homes.   

Conceiving of vulnerability in terms of the property and the household recognises that there is not a 
one size fits all approach or solution, especially when it comes to short term solutions. 

5.3 Community Engagement 

The Taskforce engaged with residents, businesses and key stakeholders in the Flockton area on 
Saturday 3 May 2014. The information on community issues and concerns was drawn from a number 
of sources, including: 

 the Flockton Residents’ Group,  

 previous community meetings and communications, and  

 community engagement undertaken in early May 

Community engagement in early May consisted of: 

                                                      

1 Flood risk is defined as two or instances of flooding above or below the floor.  

2 A home affected by the flooding events of the past six months is habitable if the living conditions inside the 
home are similar to the living conditions in other homes in Christchurch that have not been flooded so that it can 
be occupied to a satisfactory level of health for its occupants. For example, compared to other similar homes in 
Christchurch, the home is warm and dry, it can be heated, it does not contain mould in the dry areas of the home 
and it does not increase the risk of respiratory illness and other illnesses exacerbated by mould, damp and cold 
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 A face to face survey of approximately 150 households in the Flockton Area that are known to 
have been breached by floodwaters in the March 2014 event.  

 The survey was distributed more widely and a number of residents in the wider Flockton Area 
and surrounding neighbourhoods affected by flooding also completed it. 

 An information drop in centre for residents, elected members and other interested parties to 
ask questions and speak to Council staff face to face. The survey was available and many 
attendees filled out the survey at the drop in centre. 

 Two focus group meetings for elected members, key stakeholders and residents in the 
Flockton Area.  

This complemented the information provided by the Flockton Residents Group3.  The Taskforce 
received over 120 completed surveys, over 50 people attended the focus groups meetings and 59 
people completed the Flockton Residents’ Group survey 

Although citywide community engagement has not taken place, a number of the issues, concerns, 
preferences and social impacts identified in the Flockton area can be translated to other areas of the 
city while acknowledging that each area has a unique geographic and community context and the 
flood related issues and potential solutions/options will be different.    

5.4 Effect on Communities 

Flood affected communities around Christchurch are affected by the flooding events themselves and 
will be affected by the proposed short term engineering and non-engineering flood mitigation 
measures. The effects of the flooding events on communities are considered first and the effects of 
the proposed flood mitigation measures are considered next.   

5.4.1 Flooding events 

The effect on communities of the repeated flooding events was identified using quantitative and 
qualitative research through the community engagement exercise. Key themes from the qualitative 
research includes physical health; personal wellbeing, financial wellbeing and property/community 
concerns. A brief summary is below. The full list can be found in the Social Assessment Report as an 
appendix in the full report.  

 Living in warm, dry, healthy homes is a priority for physical health and for personal wellbeing.  

 There are concerns around physical health including: gastric health, respiratory health, 
contaminated land and the health of children.  

 There is a reported increase in stress, depression, feelings of hopelessness, frustration, 
anger and powerlessness. These feelings are partly because of a lack of coordination 
between the agencies, a lack of communication from the agencies and a perceived lack of 
urgency from the agencies. These feelings are also because of uncertainty about the future, 
financial worries, and living in cold, damp, unhealthy homes.  

 Financial concerns including increased insurance excess, loss of equity in homes, increased 
financial obligations such as having to service a mortgage and pay rent, increased electricity 
and heating costs, impacts on businesses (loss of revenue) and forced annual leave. 

 Potential loss of community and/or fragmented communities and a loss of amenities. 

To illustrate these concerns numerically, the quantitative section of the survey of Flockton residents 
found that: 

 

                                                      

3 Jo Byrne of the Flockton Residents’ Group provided the Taskforce with the results of a survey completed by 59 
people.  
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 95% of respondents agree or strongly agree that flooding in the Flockton area will have an 
effect on property values. 

 92% of respondents agree or strongly agree that flooding affects their morale. 

 91% of respondents agree or strongly agree that they are worried about the effects of future 
flood events on the health and wellbeing of the occupants of the house.  

 83% of respondents agree or strongly agree that apart from flooding, they like the area and 
they want to stay. 

The above indicates that residents in the Flockton area have significant concerns around property 
values, morale and health and wellbeing. Overall, the results of the feedback from the Flockton 
community clearly demonstrate that the wider flooding issues have significant impacts on: 

 Physical health 

 Personal wellbeing 

 Financial wellbeing 

 Community wellbeing  

Despite those concerns most residents like the area and want to stay. There is a core group of 
residents who would prefer a buy out and want to leave the area. Coupled with the findings from the 
focus groups, people’s willingness to stay is dependent on their level of confidence that the Council 
and other agencies can solve the flooding issues in the area. 

5.4.2 Proposed short term flood mitigation measures 

Two categories of short term temporary measures are being considered: engineering measures and 
non-engineering measures. Four main short term engineering measures have been developed that 
can be applied throughout the City and customised according to both area and property needs, with 
an exception; settlements in and adjacent to the Port Hills i.e. Lyttelton.   

The options include: 

 House raising 

 House tanking  

 Property re-grading 

 Sandbagging 

Residents were asked their opinions on the proposed temporary flood mitigation measures. Below is 
a summary of people’s responses to the acceptability of those options:  

 Pumping in the local area emerged as the most popular temporary flood measure among 
respondents with 70% rating it as good or very good. 

 House lifting was the second most popular with 53% rating it as good or very good. 

 Sandbagging was the least popular option with 61% of respondents rating it as poor or very 
poor.    

Coupled with the findings from the focus groups, people in the Flockton area prefer solutions that 
provide for the whole area over options that only solve flooding in individual homes/properties.  

The short term engineering measures will have varying degrees of impact on people and property. 
The impacts are shown in Table 1 below:  
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Option Impacts Mitigations 

Short Term: 

 

Area Specific 

e.g. localised pumping, 
bunding 

Positive 

 Gets rid of wider  flooding problems  
 Reduces contamination risk 
 Improves area accessibility 
 Time taken to implement (pumping) 
 Includes external buildings (sheds, garages, 

sleep outs) 
 

Negative 

 Noise (pumping) 
 Area disruption (bunding) 
 Physical health (inhabited property) 
 Mental health  (element of uncertainty)  
 Time taken to implement (bunding, regrading) 
 Vacant properties (upkeep, community safety) 

Short Term – Area Specific 

 Property maintenance 
 Welfare info and 

communications and 
awareness (e.g. health issues) 

 Community development 
projects working with 
Neighbourhood Support and 
Neighbourhood Watch. 

 Continue/target insulation 
programmes 

 Continue winter make it right 
 

Short Term: 

 

Property Specific 

e.g. house raising, 
house wrapping, 
bunding, stopbanks 
regarding 

Positive 

 Tailored property options 
 Possible long term benefits (e.g. house 

raising) 
 

Negative 

 Time taken to implement 
 Vacant properties (upkeep, community safety  
 Physical health (Inhabited property) 
 Reduced accessibility 
 Mental health  (element of uncertainty)  
 Homes already damaged 

Short Term – Property Specific 

 Welfare info and 
communications and 
awareness (e.g. health issues) 

 Community development 
projects working with 
Neighbourhood Support and 
Neighbourhood Watch. 

 Continue/target insulation 
programmes 

 Continue winter make it right 
 Proactive/Reactive  
 One point of contact 
 Ongoing dialogue between 

sectors 
Table 1 Impacts and Mitigations of Short Term Engineering Measures 

Given the impacts outlined above, non-engineering measures will be required for the following 
reasons: 

 the engineering measures will not be operational immediately and non-engineering measures 
will be needed in the immediate term to address ongoing flood risk and the potential impacts 
on people and the houses they inhabit.  

 households may need to move out of their homes in the short term while an engineering 
measure is being implemented e.g. house raising. 

 households may need to move out of their homes in the long term until a permanent solution 
is implemented. 

 households may need to move out of their homes permanently if long term measures are 
unlikely to prevent the house flooding in a 50 year flood event.   

Five non-engineering measures have been developed that can be applied across the City. Time taken 
to implement is between one month and one year. They include: 

 Buy Back 

 Temporary Village 

 We Find We Pay (WFWP) 

 They Find We Pay (TFWP) 

 Emergency Accommodation 
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5.5 Conclusion 

Although citywide community engagement has not taken place, a number of the issues, concerns, 
preferences and social impacts identified in the Flockton area can be translated to other areas of the 
city while acknowledging that each area has a unique geographic and community context and the 
flood related issues and potential solutions/options will be different.    

Overall, solutions that provide for the whole area are preferred over options that only solve flooding in 
individual homes/properties. The results of the feedback from the Flockton community clearly 
demonstrate that the wider flooding issues have significant impacts on: 

 Physical health 

 Personal wellbeing 

 Financial wellbeing 

 Community wellbeing  

Given the above, significant weighting needs to be given to the concerns raised by the community 
and other key stakeholders particularly around prioritising: 

 the needs of the most vulnerable (i.e. people with mobility needs, people with mental and 
physical health needs, the elderly, families with young children and people with uninhabitable 
homes) 

 finding area wide solutions that solve flooding issues at a neighbourhood level and not only at 
a property level 

Notwithstanding the overall hierarchy of area wide solutions, property specific solutions and relocation 
options, a tailored property specific approach will be the most effective way to address both 
vulnerability and habitability issues at the household level. 
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5.6 Policy for Temporary Solutions - Recommendations 

5.6.1 Emergency Accommodation 

Establish an emergency accommodation scheme using the ‘We Find We Pay’ option if temporary 
engineering measures have not been implemented and the area floods again, or if temporary 
engineering measures do not work. This can be implemented in one to four months. 

5.6.2 Communication 

Proactive Communication from the Council and other agencies to advise: 

1. what we are doing,  
2. what we are going to do and  
3. how to stay warm, dry and healthy. 

 

This communication needs to be ongoing, meaningful and regular.  It needs to reach the right people 
using a variety of communication tools. 

5.6.3 Information hub 

Create a multi-agency hub that provides ‘one point of contact’ with information, advice and support. 
There could be one hub or many hubs depending on community need/desire; geography and 
resources (both people and financial). This recommendation can be implemented in one to four 
months; however, it requires the buy in from other agencies.  

5.6.4 Buy Back 

Identify the worst affected properties and offer them a ‘buy back’ option. This option is voluntary and 
could represent a temporary or permanent retreat. This option can be implemented in four months 
and beyond.  

5.6.5 Temporary accommodation 

Offer temporary accommodation for property owners who do not accept the buy back offer using the 
“We Find, We Pay” or the “They Find, We Pay” options. We anticipate these options will be in place 
for up to three years while a permanent solution is implemented. The ‘buy back’ option remains on the 
table. This option can be implemented in four months and beyond. 

5.6.6 Community projects 

Support community groups to mitigate the effects of households leaving an area in clusters and/or in 
streets. Vacant properties and uninhabited streets become unkempt making it vulnerable to crime and 
vandalism. It also reduces community pride and connectedness. Potential projects could be 
neighbourhood watch projects, growing neighbourhood support in the area, monitoring graffiti and 
vandalism and maintaining green spaces (mowing lawn, pruning hedges and trees etc). 
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6 Wastewater overflows 

A related and important effect of flooding is wastewater overflow which contaminates flood water and 
poses a public health risk. Overflows can occur via formal overflow structures designed to prevent 
wastewater flooding, or informally through manhole covers or private gully traps when the network 
surcharges (fills and becomes pressurised). The network surcharges due to rainwater finding its way 
into the wastewater network, significantly increasing the network flow.  Furthermore, the Canterbury 
earthquake sequence has reduced network capacity and increased the volume and frequency of 
overflows. 

The Council is actively managing wastewater overflows and has a good response procedure. 
However progress on reducing wastewater overflows is slow due to:  

 rapid population growth 

 wide scale network damage from the earthquakes 

 budgetary and resource constraints 

 the large scale of the problem.  

Wastewater contamination is a fact of life when there is significant surface flooding, and the problem 
is not easily resolved, particularly when there are heavy storms. Even if wastewater overflows could 
be eliminated, the flood waters would still be a health risk due to E-coli bacteria from various sources. 

There are, however, some short term measures that could reduce the distress of the most vulnerable 
residents and these are reported in the key findings. Appendix C also contains  further details on the 
wastewater system and flooding effects. 

 

Figure 5 Wastewater overflow during a storm  
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7 Mitigation measure selection criteria and decision 
making framework  

This report details a package of measures that can assist the most vulnerable households in 
Christchurch cope in the short-term with the increase in regular flooding due to earthquake land 
damage. 

The report uses the following definitions in the Flood Taskforce (Taskforce) work: 

Vulnerable: There are three levels of household vulnerability based on community feedback. 

Level One: Two or more instances of flooding of dwelling floors since the earthquakes 

These are considered to be the most vulnerable homes in Christchurch. Multiple flooding bears a 
high cost in house and contents repair / replacement, high personal disruption and increased 
health risks. It may lead to the property being uninsurable and / or dropping in resale value.  

Level Two: Two or more instances of flooding under dwellings since the earthquakes 

The community provided strong feedback that regular flooding under homes was a significant 
health and property concern. They cannot claim on insurance for mould and rising damp, or for 
the difficulty of cleaning up contaminated water under homes. 

This vulnerability level includes buildings that have flooded only once above floor level and on at 
least one other occasion, flooding under the floor.   

Level Three: Two or more instances of flooding restricting resident access to dwellings 
since the earthquakes 

Flood waters are often contaminated and can be so deep that residents cannot get into or out of 
their homes. This was particularly a concern for families with young children, and elderly or 
disabled people.  

Households: The Taskforce is focussed on protecting the main dwelling on a property. It is 
understood that disruption to commercial premises, garages, sleep outs and sheds is also a 
significant concern and many of the measures that the Taskforce proposes will help these buildings 
as a secondary benefit. 

Cope in the short term: This means that the measures can be carried out cost-effectively to help the 
community in the short term until a long term solution is implemented. As such they are typically not a 
complete solution and will only reduce the regular flooding risk. 

Regular flooding: This means flooding like that in August 2012, June 2013, Easter 2014 and the 
evening of 29 April 2014. It is important to remember that the rainfall on 4 and 5 March 2014 was 
extreme. In many parts of the city the associated flooding was worse than the 50 year flood event that 
the Building Act uses as a minimum design standard for dwellings. The Taskforce is not looking into 
that type of flood, which is why the threshold for vulnerability is at least two flooding events. Instead, 
the measures aim to reduce the regular flooding of households since the earthquakes.  

Property-based measures will only be carried out with the owner’s consent. It is also important to note 
that the Taskforce will not include Level One vulnerable properties that insurance or the Earthquake 
Commission have designated to be rebuilt or raised.  

Households living in Level One or Two dwellings which are not considered habitable should be 
recommended for relocation. A home affected by the flooding events of the past six months is 
considered habitable if the living conditions inside the home are similar to the living conditions in other 
homes in Christchurch that have not been flooded so that it can be occupied to a satisfactory level of 
health for its occupants. For example, compared to other similar homes in Christchurch, the home is 
warm and dry, it can be heated, it does not contain mould in the dry areas of the home and it does not 
increase the risk of respiratory illness and other illnesses exacerbated by mould, damp and cold. 
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The order in which the Council will address short-term measures for homes will include an 
assessment of household needs such as mobility, young children or health needs.  

The flood-prone areas across the city have been investigated and the Taskforce has identified 
packages of measures with costs that meet the criteria above. The Taskforce worked on the 
assumption that the Council will make three decisions before applying short-term measures: 

1. Have the vulnerability levels been appropriately defined? 
2. Are the right selection criteria being used for mitigation measures? 
3. Is the estimated budget to implement the measures affordable? 

The Taskforce has tested changes to the vulnerability and mitigation measures selection criteria to 
describe possible changes in total cost. 

Having described the context of the Flood Taskforce work, the Report now turns in Section B to 
detailing all the short-term flood defence measures that the Taskforce considers viable, practical, 
effective and fast to implement. 

 

Figure 8 Slater St, June 2013 
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Section B: Short-Term Flood Defence Measures 

8 Selection criteria  

The criteria for short-term flood mitigation measures are that they must meet these objectives:  

 Be able to be finished within 12 months, with a preference for those that can be carried out 
sooner.  

 Be a high level of confidence that they will significantly reduce the risk of regular flooding to all 
the households in the first level of vulnerability (see above). 

 Where practicable they will prevent flooding under the households in the second level of 
vulnerability (see above). 

 Given the short term nature of the measures, the most cost-effective options that meet these 
criteria will be selected. 

 Preference will be given to mitigation measures that improve occupancy and help avoid 
concerns about unoccupied buildings. 

 All dwellings within each level of vulnerability will get the same minimum level of assistance 
regardless of where they are in the city. 

 

9 Concept sketches 

The following concept sketches illustrate the proposed short-term flood defence measures. These 
demonstrate multiple measures implemented at each location, whereas typically only one or two 
measures would be implemented at each house or location. 

 

Figure 9 illustrates a single house that has been raised. Re-grading, 
sand bagging and a local area bund are also shown. 

 

Figure 10 also shows a single house, but with a waterway through the 
rear of the property. The house has had a tanking solution applied 
and setbacks have been enforced. As well as this, there is increased 
maintenance in the waterway and a bund to provide flooding defence 
to other properties. 

 

Figure 11 shows a street with a range of measures applied. These 
include both maintenance, and also installation of sand bagging, 
pumping and surface storage. 

 

Figure 12 shows a catchment-scale local area scheme. This shows a 
much wider range of measures being implemented which affect more 
than a single house.  

 

Each of these measures is described in detail in the sections following the concept sketches. 
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Figure 9 Illustration of house defence measures – example one 
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Figure 10 Illustration of house defence measures – example two 
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Figure 11 Illustration of local area scheme – street example 
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Figure 12 Illustration of local area scheme – catchment example
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10 House defence measures 

What is a house defence measure? 

House defence measures are property specific responses which aim to help prevent house damage 
from floor level flooding. The measures can be either temporary or permanent and may involve 
physical changes to the house (e.g. house raising or house tanking) or installing flood barriers on the 
property. These options do not stop flooding but aim to prevent house damage from flooding. 

 

These measures protect individual houses from flooding and are detailed on the following pages. 
These include:  

 

 House raising 

 

 

 

 Sand bagging  

 House tanking 

 

 

 

  Relocation  

 Property re-grading 

  

 

Refer to Appendix B for further details on the specimen design solutions. 



 

 P a g e | 32 

10.1 House raising 

 

 

 

What is it?  

House raising is the physical lifting of the house to raise the lowest floor level 
above the recommended flood protection level.  

What does it involve?  

The house is lifted, the existing 
foundations are removed, a new higher 
foundation is installed and the house is 
lowered back onto the new 
foundations. 

Essentially, a new foundation will be 
constructed so that when the house is 
replaced, the floor level is above the 
recommended flood protection level. 
There are various methods of jacking a 
house.  

Before a house is raised, a 
geotechnical report will be undertaken 
so that the new foundation 
requirements can be assessed.  

Buildings can be lifted up to 3 metres high to allow unimpeded access under the 
building.   

The foundations of the building are then broken up and removed with small 
excavators. The natural ground can then be stabilised if required and a new 
foundation or concrete slab installed. The building is then simply lowered back 
on to the new foundation and secured. 

It takes about 14 days to lift a 200-square-metre house, remove and replace the 
damaged foundation slab and lower the building.  

Solution lifetime Permanent 

Effect on flood 
risk 

This solution eliminates flood risk as the floor level is raised above the maximum 
flood height.  

Implementation 
timeframe 

3- 6 months  

Industry lead approach can reduced the overall timeframe and achieve up to 20 
houses a month at peak performance.  

Positives  Flood risk alleviated 

Negatives 

 
 Consent required 

 Could affect street appeal for other residents – this should be considered 

 Expensive and large cost variation dependent on construction type 

Constraints  Pre mobilisation investigations must be carried out on the house and ground 
conditions to ensure house raising is possible. This will confirm the suitability of 
a house raise. In addition, consent must be granted by the local authority. It may 
be possible to grant a ‘global’ consent that deals with house raising in particular 
area. May require offsite storage, security and temporary relocation of houses. 

Implementation 
prerequisites  

Geotechnical report and consent 
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10.2 House tanking 

 

 

 

What is it?  

House ‘tanking’ is the application of a layer of material to a wall, door or floor to 
increase its resistance to water entry. 

What does it involve?  

Walls/Floors - Water resistant paints 
and coatings are applied to a height 
of 0.9 m above ground level. This 
helps to prevent soaking of the wall 
and allow it to dry out more quickly. 
The applied material is compatible 
with the existing wall materials and is 
‘breathable’ on at least one face of 
the wall to allow water vapour to 
escape from the wall in the future. If 
your property has been flooded it is 
important to ensure that the walls and floors are returned to pre-flood condition 
before any surface treatment is applied. 

Doors - Flood board systems are fitted 
into a frame surrounding the door. During 
storms Flood Boards must be deployed 
by the homeowner, fitting them into the 
frames in order to protect apertures.  

Ventilation - In a flooding event, 
underfloor ventilation and airbricks can be 
a major source of water ingress. To 
alleviate this, airbrick covers prevent flood 
water entering into or underneath the 
house. There are manual and automatic 
kits.  

Pumping - The final pieces of the ‘tanking’ solution take the form of non-return 
valves and submersible pumps to remove any flood waters.. 

Solution lifetime Waterproofing of brickwork - Permanent 

All other measures – Temporary (during expected flood event only) 

Effect on flood 
risk 

Property level solutions are designed to keep out flood water. Their purpose is not 
to reduce flood risk.  

Implementation 
timeframe 

Within 3 months 

Positives 

 

 Habitable floor flood protection 

 Cheap to implement at property level 

 Quick to install  

Negatives 

 

 Requires stakeholder engagement 

 Some solutions not aesthetically pleasing 

 New technology in New Zealand 

Constraints  Time for supply of materials – 3 to 8 weeks  

Implementation 
prerequisites  

It is necessary to understand the recent mechanism of flooding. Solutions will be 
site specific for property type and construction. Property owner education and 
information on ‘What is house tanking’ and what it involves will be provided. 
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10.3   Property re-grading 

 

 

 

What is it?  

Property re-grading involves changing the grade or slope of a property section to 
help floodwater flow away from a house. 

What does it involve?  

Before beginning to alter the slope, 
investigation and some design must be 
undertaken to understand how a 
property floods and the implications of 
redirecting water elsewhere. 
The property section will be examined 
for depressed areas where water may 
pool as it drains. Soil type and 
conditions will be reviewed, as water is 
more likely to drain faster on a clay-based soil than on sand-based or loam-
based soil.  
Before physical works begin, the property section will be reviewed against 
‘service plans’ to check for electrical, telephone, water or sewerage locations. 
The high and low points of the section will be identified. The high point should 
be the point nearest your home's foundation. The lowest point should be where 
your water drains to.  
The slope will be altered by one of three methods:   

 Remove soil from the lower point of your slope. 
 Add soil to the high point. 
 Move existing soil from the low point to the high point.  

 

Solution lifetime Permanent 

Effect on flood 
risk 

Keeps flood water out of property. Provides an element of protection and would 
usually be in conjunction with some form of additional property level protection 
such as tanking. 

Implementation 
timeframe 

This is largely dependent on the size and nature of the property section. 
However, works can generally be undertaken imminently. 

Positives 

 
 Habitable floor flood protection 

 Cheap to implement at property level 

 Can be made to look good and blend in with surroundings 

 Quick to install  

Negatives 

 
 Requires property owner buy in 

 Can impact neighbour’s property – the water will have drain some 
somewhere else. 

Constraints  Limited 

Implementation 
prerequisites  

Understand maximum flood levels and implications to neighboring properties by 
altering footprint levels. 
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10.4 Sand-bagging 

 

 

 

What is it?  

Sandbagging on properties involves erecting a physical barrier or wall to help prevent 
floodwaters entering a house. 

What does it involve?  

Sandbagging involves creating a temporary wall/barrier to help prevent floodwater 
from entering a house. Traditionally this 
involved hessian sacks filled with sand 
layered on top of each other. Modern 
methods of ‘sandbagging’ or physical 
barriers include: 

 Sandbags 

 Earth Bunds 

 Asphalt Bunds 

 Hydro-snake 

 Water-gate  

 Water filled tubes (Aqua barriers) 

 

Solution lifetime  Sand bags – Temporary, short term installation  

 Earth bunds – Temporary, re-graded on completion of final solution 

 Asphalt bunds – Temporary, removed on completion of final solution 

 Hydro-snake – Temporary, product retains its bulk for three months once exposed 
to water, alternative to sandbags 

 Water filled tubes (Aqua barriers/Watergate) – Periodic, installed only when flood 
warning is in place. Can be used multiple times. 

Effect on flood 
risk 

Defence / Risk reduction 

Implementation 
timeframe 

0-3 months, materials available quickly in most cases 

Positives 

 

 Can be implemented quickly 

 Materials readily available 

 Flood risk reduced 

 Diversion of flow paths 

Negatives 

 

 Home owners may need to deploy prior to storm across entrance 

 Access issues once installed 

 Disposal of asphalt material 

Constraints   Resulting diversion of overland flow to be considered 

 Access to private property 

 Require storage in advance of flood event 

Implementation 
prerequisites  

 Owner and maintenance team acceptance 

 Peak flood height needs to be determined 

 Temporary defences can be installed on warning of flood event 
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10.5   Relocation 

 

What is it?  

Relocation involves temporary or permanent relocation of the property owner to 
new accommodation when their house is regarded uninhabitable. 

What does it involve?  

In those cases where an engineering solution is not viable, or the house is 
regarded as uninhabitable, voluntary relocation could be considered.  Where 
necessary, funding could be provided to support residents who are already 
paying a mortgage and who have growing insurance costs. 

There are currently four proposed options (see Appendix B for details). These 
are: 

 

Buy Back 

Local or Central Government offers to purchase affected properties at an agreed 
value (or GV).  The owner is given the first right to purchase the property back at 
purchase price after a long term engineering solution is successfully 
implemented in the area. 

 

Temporary Village 

A temporary village is built similar to the temporary village in Linwood Park and 
the University of Canterbury. The village would consist of three and/or four 
bedroom houses on Council or Crown owned land (yet to be identified).  The 
property would then be let to the affected residents at no cost until the flood 
mitigation works are completed 

 

We Find We Pay (WFWP) 

Council could source and secure 30 suitable rental accommodations on a 
“similar replacement” basis, as practical as possible, to relocate affected 
property owners.  Council could guarantee the rent for the next two years or until 
a long term engineering solution is delivered to remedy the issue.  Affected 
property owners shall continue to be responsible for the ongoing mortgage 
repayments, if any and maintenance costs of their properties during the tenancy 
including Tenancy Bond payments. 

 

They Find We Pay (TFWP) 

A lump sum of financial support provided to the affected property owners that is 
equivalent to a market rental of a 3 bedroom house in Christchurch. Market rent 
shall be determined and based on Ministry of Building, Innovation and 
Employment (MBIE)’s latest publication of rental price on its official website.  
Affected property owners will be responsible for finding suitable rental 
accommodation themselves.  Affected property owners shall continue to be 
responsible for the ongoing mortgage repayments (if any) and maintenance 
costs of their properties during the tenancy including Tenancy Bond payments 

 

Solution lifetime Temporary relocation will continue until the long term engineering solution is fully 
implemented in each area. 

 

Effect on flood 
risk 

Household is taken out of the flood area 

Implementation 
timeframe 

Buy Back – 3 months 

Temporary Village – 8 months 
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WFWP – Emergency/Immediate 

TFWP - Immediate 

 

Positives 

 

Buy Back – Immediate relief (financial and wellbeing) of household. 

Temporary Village – Community group stays together. Removes the stress 
from the resident of finding alternative accommodation solution as Council will 
provide this. 

WFWP - Removes stress of household finding a solution. 

TFWP – Immediate relief (financial and wellbeing) of household. 

Negatives 

 

All –  

 Operational costs (care of property) and house protection to be included 
in costings to protect assets for the duration of the project 

 Potential creation of a fragmented community needs to be monitored. All 
residents (staying and leaving) will need support structures to help with 
transition 

 Increased risk of crime and vandalism in abandoned homes 

Constraints  Voluntary relocation dependent on household decision 

Implementation 
prerequisites  

Buy Back / WFWP / TFWP -  Confirmation of rental and housing market 
capacity. 

Temporary Village - Confirmation of resource to build within time frame 
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11 Maintenance measures 

Maintenance measures are operational responses before, during and post flooding events to ensure 
that the network performs as designed. In this regard the Christchurch City Council Maintenance of 
Waterways and Land Drainage and the Road Maintenance Contracts are key instruments in 
maintaining the performance of the network and its ability to cope with storm events.  

There are four Road Maintenance and one Waterways and Land Drainage maintenance contracts 
covering the greater Christchurch area, including Banks Peninsula. 

The road maintenance contract includes: 

 Street Cleaning  Cleaning Pipes  Cleaning Sumps 

 

The Waterways and Land Drainage Contract comprises the following primary categories: 

 General Waterways Maintenance 

 River Maintenance 

 Stormwater Reticulation Maintenance 

 Tributary & Utility Waterway Maintenance 

  

 Waterway Maintenance Items 

 Stormwater Reticulation and Backflow 
Control Valve Maintenance 

 Supplementary Maintenance Information 

 

The specimen design mitigation measures identified from the maintenance contracts primarily 
comprise clearing, cleaning, repair or replacement as appropriate of the following: 

 

 Grates or screens 

 

 

 Sumps  

 Pipes  

 

 

 

  Obstructions 

 

 Streets  

 

 Check backflow 

 

 

More detailed descriptions of the foregoing specimen designs are provided in the following sections. 

Maintenance measures need to be considered within the context of the larger catchment maintenance 
to achieve cost efficiency. 

Refer to Appendix B for further details on each of the maintenance solutions. 
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11.1 Clear grates or screens 

 

 

 

What is it?  

Clear grates or screens involves the physical removal of debris and silt from 
drainage grates and screens. 

What does it involve?  

The existing land drainage maintenance contracts provide for the regular 
cleaning of grates and screens on channels and waterways.  

This mitigation measure requires an increase in the frequency of these 
scheduled cleaning events. It also needs to result in an increase in the scope of 
work to include structures and other intrusions into the waterways that trap and 
collect debris during periods of higher flows. These may not be included in the 
current scope of work. 

It should also include implementing cleaning and condition inspections in 
response to forecast adverse weather warnings. 

 

Solution lifetime Contract frequency 

Effect on flood 
risk 

Risk reduction 

Implementation 
timeframe 

0-3 months – current maintenance contract states the frequency and scope of 
cleaning. The contract includes provisions for increasing the frequency at the 
contract rate but this will increase annual maintenance costs. 

Positives 

 
 An increased frequency of cleaning will reduce the effort to clean each grate 

or screen as the amount of debris collected will be less. 

 Increased frequency of cleaning will provide improved confidence that the 
maximum catchment capacity will be available for most of the time. 

Negatives 

 

May require maintenance contractor to increase resources to meet short term 
requirements of increase in activity frequency. Potential overrun of budget over 
total term of contract. 

Constraints  Funding 

Implementation 
prerequisites  

Approval to expand scope  of work and frequency of activities, with associated 
additional budget for existing maintenance contracts 
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11.2   Clear pipes 

 

 

 

What is it?  

Clear pipes involves the physical removal of debris and/or silt from drainage 
pipes, typically by jetting and trucking debris away. 

What does it involve?  

The existing land drainage maintenance 
contracts provide for the regular cleaning 
of specified storm water pipes with a 
primary focus on the main lines that 
discharge flows from to waterways. 

This mitigation measure requires an 
increase in the scope of the maintenance 
contracts in terms of both frequency and 
type of activity to capture the jetting and 
removal of sediment from all the pipelines 
in the storm water network. It should also 
be combined with implementing cleaning 
and condition inspections in response to 
forecast adverse weather warnings. 

Ensuring that a pipeline is maintained in 
clean condition along its full length from 
the curbside sumps to the point of 
discharge at an open waterway is critical if the maximum design capacity of the 
system is to be utilised. 

 

Solution lifetime Periodic 

Effect on flood 
risk 

Risk reduction 

Implementation 
timeframe 

0-3 months 

Positives 

 

Commercial contract conditions are in place enabling changes to the scope and 
cost to be readily defined and approved. 

Negatives 

 

Application of scheduled rates to longer lengths of different size pipes may not 
be appropriate and it may be necessary or desirable to negotiate mutually 
acceptable rates with the incumbent contractors 

Constraints  Insufficient jetting equipment available. Additional funding required. 

Implementation 
prerequisites  

Council amendment to maintenance contract. 
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11.3   Clear streets 

 

 

 

What is it?  

Clear streets involves the physical removal of debris and/or silt from road 
drainage and dish channels. 

What does it involve?  

The existing council road 
maintenance contracts 
provide for the regular 
cleaning of streets.  

The frequency of cleaning is 
dependent on the road profile. 
Roads with dish channels are 
typically cleaned monthly for 
and once every six weeks for 
roads with kerb and channel. 
This mitigation measure 
requires an increase in the 
frequency of these scheduled cleaning events. 

In addition to the increase in frequency of road cleaning, this mitigation measure 
provides for increasing street cleaning post flooding cleaning. 

Solution lifetime Periodic 

Effect on flood 
risk 

Risk reduction 

Implementation 
timeframe 

0-3 months 

Positives 

 

Immediate implementation under the existing maintenance contracts  

Negatives 

 

Requires additional funding and increase to budget for maintenance contracts.  

Increase to scheduled frequency and the number of post event cleans may be 
under or over estimated. 

Constraints  Limitation on available resources to carry out increased street cleaning work. i.e. 
road sweepers and operators 

Implementation 
prerequisites  

Council amendment to maintenance contract 
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11.4   Clear sumps 

 

 

 

What is it?  

Clear sumps involves the physical removal of debris and/or silt from road sumps 
typically involving jetting and trucking away. 

What does it involve?  

The existing council road maintenance 
contracts provide for the regular cleaning 
of road sumps with a frequency related to 
the road profile.  

Typically sumps are cleared every 6 
months or whenever further clearing is 
identified. This mitigation measure 
requires an increase in the frequency of these scheduled cleaning events. 

In addition to the increase in frequency, this mitigation measure provides for 
increasing sump clearing post flooding. 

Solution lifetime Periodic 

Effect on flood 
risk 

Risk reduction 

Implementation 
timeframe 

0-3 months 

Positives 

 

Immediate implementation under the existing maintenance contracts  

Water quality benefits. 

Negatives 

 

Requires additional funding and increase to budget for maintenance contracts.  

Increase to scheduled frequency and the number of post event cleans may be 
under or over estimated. 

Constraints  Limitation on available resources to carry out increased street cleaning work. i.e. 
road sweepers and operators 

Implementation 
prerequisites  

Council amendment to maintenance contract 
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11.5 Clear obstructions 

 

 

 

What is it?  

Clear obstructions involves the physical removal and clearing of debris from  
waterways and channels.  

What does it involve?  

This mitigation measure utilises the 
scope and provisions of the 
existing land drainage maintenance 
contracts to carry out this work.  

This mitigation measure requires 
an increase in the frequency of 
inspections of the waterways and 
channels, with a focus on locations 
where debris is known to collect 
and to remove the debris as quickly 
and efficiently as possible.  

The scope of work includes an increase in the scheduled frequency of cleaning 
activities at specified locations combined with implementing cleaning and 
condition inspections in response to forecast adverse weather warnings 

 

Solution lifetime Periodic 

Effect on flood 
risk 

Risk reduction 

Implementation 
timeframe 

0-3 months 

Positives 

 
Immediate implementation through Task Orders under the provisions and terms 
of the existing maintenance contracts 

Negatives 

 
May require the deployment of resources outside of normal working hours under 
the provisions of emergency response. 

Constraints  Some areas may require more extensive clearing than others which will require 
the commitment of crews for longer periods of time, resulting in reprioritization of 
other works. 

Implementation 
prerequisites  

Council to issue Task Orders 
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11.6  Check Backflow Prevention Devices 

 

What is it?  

Check backflow prevention devices includes the locating, inspection, cleaning 
and repair/replacement of back flow prevention devices in the storm water 
network with a particular focus on the areas prone to flooding.  

What does it involve?  

The existing land drainage maintenance contracts 
provide for the regular cleaning of flap gates and other 
backflow prevention devices installed in the storm water 
pipe network. 

This scope of work requires a review of plans and 
historic data followed by site inspections and 
investigations to confirm the location, condition and 
operational function of the backflow prevention devices in the storm water 
network.  

There is a high probability that the condition and 
operability of a large number of these devices have 
impacted by the effects of the earthquakes and therefore 
the extent of work required to return these assets to a 
serviceable condition will vary across the city. This work 
may result in replacement of an asset as being the most 
cost effective option.  

 

 

 

Solution lifetime Contract frequency 

Effect on flood 
risk 

Risk reduction 

Implementation 
timeframe 

0- 6 months – current maintenance contract provides for frequency and scope of 
inspection and cleaning. 

Positives 

 
An increased frequency of inspection, cleaning and maintenance of the backflow 
prevention devices will result in a definitive reduction in the risk of the backflow 
of sediment laden storm water clogging the network system and contributing to 
the flooding of streets and properties. 

Negatives 

 
May require maintenance contractor to increase resources to meet short term 
requirements to fulfil contract requirements. Potential overrun of budget over 
total term of contract. 

Constraints  Funding 

Implementation 
prerequisites  

Approval to expand scope  of work and frequency of activities, with associated 
additional budget for existing maintenance contracts 
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12 Local Area Schemes 

What is a Local Area Scheme? 

Local Area Schemes are flooding risk reduction measures which are implemented over an area to 
help prevent flooding at multiple properties. The measures can be temporary or permanent and may 
involve physical changes to Council assets and/or private property. They may also involve 
enforcement of District and Regional Plan policies. The local area schemes will typically involve 
multiple risk reduction measures. These options do not stop all flooding but aim to reduce above floor 
level flood damage to multiple properties. 

 

These measures protect multiple houses from flooding and are detailed on the following pages. These 
include:  

 

  Local bunding  Sand bags - street  

 Debris screens    Secondary flood paths   

 Diversions    Setback enforcement  

 Enlarged drains   Dredging   

 Flap gates   Temporary bridges   

 Increased inletting   Temporary surface storage  

 Pumping   Traffic management 

 

 Raise existing 
stopbanks   

 

Further detail on each option is provided in Appendix B. 
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12.1 Local bunding 

 

 

 

What is it? 

Local bunding involves erecting a physical barrier or wall to help prevent floodwaters 
entering an area or multiple properties. 

 

What does it involve? 

Local bunding can be constructed as part of a local flooding solution to provide 
additional defense against flooding at a catchment level. Flood waters are held back 
or redirected using a range of traditional and proprietary methods. Bunds can be 
installed as temporary removable barrier or installed when a flood risk is present.  

Local bunding can be split into two categories, below 300mm and from 300mm 
upwards. Bunds that are required over 900mm will require additional specification 
such as handrails.There are multiple methods of local bunding that can be used. 
These include: 

 Sandbags 

 Earthbunds 

 Asphalt bunds 

 Watergates 

 Waterfilled tubes 

 Geodesign Flood Barrier  

Solution 
lifetime 

Sand bags – Temporary, short term installation for low height applications.  

Earth, Asphalt bunds – Temporary, re-graded on completion of final solution. Can 
be used as form of permanent solution. Bunds can be landscaped to suit 
environment 

Watergate, Water filled tubes (Aqua barriers / WIPP) & Water barriers – Periodic, 
installed only when flood warning in place. Can be used multiple times. 

Effect on flood 
risk 

Their purpose is to reduce flood risk by increasing the flood defense where 
identified by area managers. Bunds can be used as part of a permanent solution 
to reduce the flood risk. 

Implementation 
timeframe 

Within 3 months to implement simple low level bunding such as sandbags, earth 
or asphalt.  

Proprietary bund systems have a 12 week lead time. Once onshore can be 
constructed only when required dependent on flood risk. 

Positives 

 

Local flood protection reducing flood risk 

Some materials readily available 

Quick to install  

Diversion of known flow paths 

Can be implemented as part of a permanent solution (Earth / Asphalt bunds) 

Negatives 

 

Requires stakeholder engagement 

Some solutions not aesthetically pleasing 

New technology (In New Zealand) 

Constraints  Resulting diversion of overland flow to be considered. 

Access to private property may be prevented. 

Require storage in advance of flood event. 

Indicative timescales are up to 12 weeks for delivery of proprietary systems. This 
could be mitigated by using multiple suppliers. 

Implementation 
prerequisites  

It is necessary to understand the height of flood water to be restrained and 
surface material bund will be deployed to. 
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12.2 Debris screens 

 

 

 

What is it? 

Debris screens involves installing physical screens to prevent large debris from 
entering the piped drainage network and causing blockages. 

 

What does it involve? 

Installing debris screens is an activity which will be 
typically undertaken by Council Operations and/or 
Council Maintenance Contractors. Drainage screens 
can involve grates at the pipe inlet and/or physical 
barriers upstream of the inlet the reduce blockages. 

 

Installing pre-screens can help reduce further 
blockages. The pre screen would be installed at a 
location which is easily accessible for cleaning during a storm event.  

 

 

 

 

Solution 
lifetime 

The application of these would be temporary. 

Effect on flood 
risk 

Risk reduction by minimising blockage and over topping consequences. 

Implementation 
timeframe 

0-3 months 

Positives 

 

Offers better access to clean screens in a storm event. 

Negatives 

 

Able to be quickly deployed. 

Constraints  If not monitored could themselves pose blockage risk. 

Implementation 
prerequisites  

Installation locations need careful consideration for servicing access and the 
overflow consequences if they become blocked. 
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12.3 Diversions 

 

 

 

What is it? 

Diversions refers to the physical changing (temporary or permanent) of a water flow 
path to divert it into another area. 

What does it involve? 

Diversions offer a means of transferring flows away from part of the waterway 
network or floodplain to another or to a separate system where there is sufficient 
capacity to convey additional flow.   

It is possible to create diversions preemptively by constructing new open channels, or 
by laying pipes; they can also be formed by lowering berm heights at strategic 
locations to create spills into areas with capacity to receive water.  

Where there is sufficient topography there may be opportunities to lay overground 
piped diversions.  These diversions can be implemented immediately ahead of 
forecasted flooding or left in place.  Typically if the pipe is run across the legal road it 
would need to be brought to site as required to avoid imposing access restrictions.  
Pipes left in place also run the risk of being damaged or vandalised, risking failure in 
the event of flooding. 

Solution 
lifetime 

Diversions can be implemented as short term measures or where beneficial 
implemented as part of a permanent solution.   

Effect on flood 
risk 

Diversions reduce the risk and severity of flooding 

Implementation 
timeframe 

0 – 12 months  

Positives 

 

Reduces flood risk and levels 

Negatives 

 

Can be implemented preemptively or ahead of forecasted flooding  

Constraints  Utilises spare capacity within the existing network, potentially negating more 
extensive works. 

Implementation 
prerequisites  

Can be used to retain water within the network, affording greater control. 
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12.4 Enlarged drains 

 

 

 

What is it? 

Enlarged drains is the physical deepening or widening of an existing watercourse to 
improve its hydraulic capacity. 

 

What does it involve? 

Enlarged drains typically involves using an 
excavator to increase the width or depth  of 
an existing watercourse or drain. Channel 
capacity improvements can increase the 
conveyance of flood flows through the 
existing waterway network and depending 
on scale can be implemented within a short 
time with the potential of providing a long 
term, permanent flood risk alleviation. 

 

Channel capacity improvements could be 
categorised as follows: 

L4.1 Capacity enhancement through the removal or reduction of constraints such as 
service crossings, bridges and culverts. 

L4.2 Capacity enhancement through the removal of constraints and creating a 
adjacent flood flow channel to convey flood water 

L4.3 Capacity enhancement through the removal of constraints and or the 
implementation of channel reprofiling to enlarge the flow area.   

Solution 
lifetime 

Channel capacity improvements can provide a permanent or interim solution to 
flooding problems.   For example, channel reprofiling and the removal of 
constraints can have a permanent impact if implemented in adherence with any 
long term solutions.  They can also be implemented incrementally, for example 
channel widening can take place with the knowledge that further channel works 
will be required if immediately implemented larger scale channel reprofiling will 
impose greater flood risk downstream.  Similarly, it is possible to remove culverts 
or bridges and delay their replacement until the delivery of the permanent solution 
is implemented.   

Effect on flood 
risk 

Channel capacity improvements are a catchment wide solution that, depending on 
scale can be very effective at reducing flood risk. 

Implementation 
timeframe 

1 week+ (dependent on scale) 

Positives 

 

Reduces flood risk probability and severity 

Negatives 

 

Works can be targeted at key constrictions to achieve immediate gains  

Constraints  Sustainable solution working within the existing environment  

Implementation 
prerequisites  

Offers opportunities for social and economic benefits  
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12.5 Flap gates 

 

 

 

What is it? 
Flap gates typically involves the installation of backflow prevent devices on the 
stormwater and wastewater drainage network to prevent river or stream flows 
entering back into the drainage network.  
 
What does it involve? 
Flap gates are generally made of cast iron or ductile iron, depending on the type of 
service. A small differential pressure on the back of the gate causes it to open 
automatically to allow discharge through levees, sewer lines or drainage conduits. 
 
Many flap gates (and their associated pipework) have been damaged as a result of 
the earthquakes. In addition, due to siltation, ground settlement and the recent 
flooding, flap gates are ‘jammed’ open. The result of this is twofold. 
 

 Stormwater backflowing through the drainage network, coming through the 
road drainage resulting in inundation to property 

 Stormwater not draining through the road network as the outfall pipe is 
effectively blocked, causing flooding to the property. 

 
This measure will install newer inline check valves which can improve the 
performance of the drainage network and reduce backflows. 
 

Solution 
lifetime 

Catchment level solution. 

Effect on flood 
risk 

Permanent 

Implementation 
timeframe 

Once the mechanism of flooding is understood, these works can greatly reduce or 
eliminate flood risk.  

Positives 

 

Increase capacity 

Silt management 

Backflow management 

Reduced flood risk 

Negatives 

 

Requires stakeholder engagement 

Requires access at river level that will need temporary works. 

Working in stream beds will may require resource consent. 

Constraints  An understanding of the condition of the stream is necessary before any works is 
undertaken.   

Digger access will have to be assessed, particularly in narrow streams. 

Implementation 
prerequisites  

Resource consent will be required for in river works. The drainage network must 
be assessed so that any temporary diversions can be implemented to protect the 
area from flooding in case of heavy rainfall during construction. 
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12.6 Increased inletting 

 

 

 

What is it? 

Increased inletting is the construction of new drainage inlets into the existing drainage 
network, where there is existing capacity to help reduce flooding. 

What does it involve? 

Where the local stormwater pipe network has additional 
capacity that is not being utilised, it may be possible to 
improve drainage through ‘Increased Inletting’.  This is 
the introduction of new sumps at low points that are 
inadequately serviced or the upgrade of existing single 
sumps to double sumps were additional inlet capacity 
would be beneficial. 

Increased inletting, and the installation of new sumps is particularly applicable where 
there has been differential settlement resulting in new flow path or where roads have 
been regraded.  It is important that the Stronger Christchurch Infrastructure Rebuild 
Team SCIRT are consulted when considering increased inletting to avoid duplicative 
or abortive works. 

Solution 
lifetime 

The installation of new sumps is a permanent measure but can be used to service 
a temporary need. 

Effect on flood 
risk 

Increased inletting can be effective at reducing pluvial (surface water) flood risk 
but is dependent on the residual network capacity and the discharge conditions 
(whether there is a free discharge or submerged outlet).  

Implementation 
timeframe 

Within 3 months 

Positives 

 

Can form part of the permanent solution  

Low cost  

Simple and common practice solution that does not require unique skills 

Quick to install 

Negatives 

 

Limited by downstream conditions and existing network capacity 

Constraints  Capacity limitations of the existing stormwater and waterway network 

Implementation 
prerequisites  

Details of SCIRT works in the area 

Confirmation of network capacity 
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12.7 Pumping 

 

 

 

What is it? 

Pumping is the removal of stormwater from one location via a mechanical pump to 
another location to help reduce flooding. 

What does it involve? 

Pumping involves the temporary 
deployment of stormwater pumps to assist 
in a major weather event to provide 
temporary storm water pumping at 
catchment hotspots This could be either 
pumping past obstructions within the storm 
water network or by targeting areas where 
water ponds and pumping them away.  

Smaller pumping could also be used in conjunction with house protection measures 
(i.e. sandbags or house tanking) to manage any potential leakage through the 
barriers.  

 

Solution 
lifetime 

Event specific. Periodic. 

Effect on flood 
risk 

 Small scale pumping: Good risk reduction in supplementation to protection 
works. 

 Large Scale: Good risk reduction to street or catchment level, depending on 
application. 

Implementation 
timeframe 

Small scale: 0-3 months: 

Large scale bypass: 0-6 months: 

Positives 

 
 Quickly mobilised following event notification. 

 Low Cost of preparation works for utilisation.  

 Can be applied at immediate location of need. 

 Self-powered units available, removing risk of power requirement in storm 
event. 

Negatives 

 
 Local disruption due to above ground hosing. 

 Catchment application would be ineffectual in a major event. (50 year 

Constraints   Area pumping solutions would be best solved with large pumps (1cum/s), 
these units are currently have limited availability in the NZ market, and if 
ordered from International suppliers would be 12+ week lead. 

 How to ensure local units are available for use within the 48hr notice period. 

 Development and implementation of flooding management plan identifying 
exact pumping needs at specific locations 

Implementation 
prerequisites  

 Establishment of pump pickup location, 

 Establishment of deployment plan identifying pump locations and site specific 
requirements i.e. hosing run lengths and locations. 
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12.8 Raise existing stop banks 

 

 

 

What is it? 

Raising existing stop banks is the physical raising of the height of a stopbank to help 
protect against river flooding. 

What does it involves? 

Stopbank raising can be undertaken in 
a number of ways and the methodology 
will be dependent on the original state 
of the bank, its current environment 
and needs such as ecological issues.  

Stopbank raising is effective in quickly 
raising the river banks to prevent 
flooding either due to non performance 
of stopbanks or at times when a higher 
river or tidal effect is anticipated. 

 

 

Solution 
lifetime 

Raising of stop banks by increased earth bunding or by use of culvert bags has 
been shown to have a lifetime of some 2 to 3 years. Some maintenance may be 
required to check these areas and top up levels if settlement or further 
earthquakes continue. 

Effect on flood 
risk 

This technique can eliminate or reduce flood risk if undertaken in the right areas. 

Implementation 
timeframe 

Earth bunding Within 3 months 

Sandbagging / culvert bags within a few days. 

Positives 

 

Quick to install  

Cheap to implement where a number of properties are collectively at risk. 

Can be vegetated over time. 

Negatives 

 

Some stopbank area not aesthetically pleasing 

Can remove vegetation growth unless planting is done. 

May not be able to be used where dense trees are present or ecological issues 
are encountered. 

May load underground water networks and damage outfalls. 

Constraints  Access to stopbank areas. 

Thick vegetation and trees. 

Location of existing manholes, pump stations, outfalls or bridges. 

Unstable banks or soft alluvial areas. 

Implementation 
prerequisites  

It is necessary to understand the stability of the stopbank, ecological issues, 
locations of underground water infrastructure and outfalls and predicted flood 
levels. 
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12.9 Street sand bagging 

 

 

 

What is it? 

Sand bags in streets is the placement of a sandbags for bunding, flow diversion and 
bow wave dissipation to held prevent flooding property floor levels. 

What does it involve? 

Sandbags can be laid at the perimeter of a 
building footprint or as part of larger solution 
at the property boundary. These are a simple 
solution are best used for diverting surface 
flow as over time water will penetrate 
through the bags. The performance of the 
bund can be improved by covering the 
sandbags with a plastic membrane.  

Solution 
lifetime 

Given the deterioration of the bags when wet, the solution can only be considered 
a temporary measure. Wet bags can be replaced to ensure that there is an 
element of flood defense present.  

Effect on flood 
risk 

Can be considered a temporary measure to divert flows and / or protect houses. 

Implementation 
timeframe 

There is a stock of some 5000 sandbags that can be mobilised immediately. 
Additional bags can be made as required, although an element of planning should 
be undertaken when a flood warning is in place. 

Positives 

 

Can be implemented quickly. 

Materials readily available. 

Flood risk reduced. 

Diversion of flow paths. 

Can be part of permanent solution. 

Negatives 

 

Home owners may need to deploy prior to storm across entrance. 

Access issues once installed. 

Disposal of contaminated material. 

Constraints  Any flows diverted by the sandbags need to be considered in terms of detriment 
to downstream properties.  

Implementation 
prerequisites  

The number of bags required to implement a street level flood management 
scheme must be assessed given the limited stock available. In addition, the 
maximum flood level needs to be understood so that the defense can be effective. 
There are height implications that will require additional health and safety and 
stabilization requirements. 
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12.10 Secondary flow paths 

 

 

 

What is it? 

Secondary flow path is the creation of another flow path for water to help reduce the 
depth of flooding in a particular area. 

What does it involve? 

Secondary flow is when stormwater runoff flows 
outside the primary network (whether piped or 
open waterways). The secondary can be by 
design to cope with high flows, or can be the 
result of runoff during storm events exceeding 
the capacity of the primary network, blocked 
network inlets, or there are constraints in the 
primary network.   

Secondary flow occurs when ponded 
stormwater or stormwater within the primary 
network spills over and flows along the next 
lowest path downstream.  

Solution 
lifetime 

Secondary flow paths should be included as a component of all stormwater 
design work. However sometimes secondary flow paths are required to service a 
temporary need. 

Effect on flood 
risk 

Secondary flow paths can be effective by; directing runoff safety to a preferred 
alternative network location, lowering flood levels within the network and 
controlling excess flows and the associated flood risk. However this is dependent 
on the residual network capacity and the discharge conditions  

Implementation 
timeframe 

Implementation is largely dependent on the ownership of the land proposed for 
the secondary flow path. (if the land is in private ownership, easement 
negotiations will be required)  

If the land is available, a grassed swale secondary flow path could be installed 
within  days  

Positives 

 

Can form part of the permanent solution  

Low cost  

Quick to install 

Negatives 

 

Requires a corridor free of obstructions, especially fencing and buildings 

The corridor may need to be of a significant width ie 5-10m  

The ability to discharge to another part of the network maybe limited by 
downstream conditions and existing network capacity 

The secondary flow path needs to be identified and protected to ensure its 
ongoing usefulness. 

Constraints  Land ownership 

Capacity limitations of the existing stormwater and waterway network 

Implementation 
prerequisites  

Knowledge of the land drainage network including; 

Location of stormwater services and waterways 

Confirmation of network capacity 
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12.11 Setback enforcement 

 

 

 

What is it? 

Setback enforcement is application and enforcement of District Plan and Council 
easements on private property through education and physical means. 

What does it involve? 

In areas where structures, earthworks or plantings have been placed within the 
waterway setback the flow capacity of the waterway may be reduced.  This leads to 
impedance of the flow and can increase flooding depths both in the immediate and 
wider area.  Obstacles in the setback area can also divert flows pushing water out of 
the desired flow channel leading to flooding.  

Enforcing the setback rules by preventing the placement of obstructions in the 
setback area and by removing existing obstructions may be able to lower flood flows 
and prevent property damage. 

Solution 
lifetime 

Permanent but will require ongoing monitoring. 

Effect on flood 
risk 

Reducing flow restrictions within the setback will allow the waterway to convey a 
greater volume of water and reduce flooding in the areas it drains. 

Removing obstacles will prevent flows from being diverted from the waterway and 
damaging property.   

Implementation 
timeframe 

Long time frame. Currently enforced to some extent.  Removal of existing 
structures difficult and potentially a slow process including consultation etc.  

Positives 

 

Existing regulatory systems in place. 

Reduces flooding risk. 

Maintains corridors for future waterway upgrade 

Maintains access for waterway maintenance  

Negatives 

 

Causes political backlash 

Setback impacts on owner’s ability to develop portions of their property that fall 
within the setback. 

Constraints  Limited power for enforcement under City Plan and Council Water Related 
Services Bylaw (currently being reviewed) 

Existing use rights. 

Difficulty assessing impact to be more than ‘minor’ 

Implementation 
prerequisites  

Review of Water Related Services Bylaw improving enforcement capability. 

Political support regarding impact on properties. 
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12.12 Dredging 

 

 

 

What is it? 

Dredging is the physical removal of river or stream bed material to lower the bed 
profile and increase the hydraulic capacity of the watercourse. 

 

What does it involve? 

Dredging is the process of removing silt 
that has built up in a river bed over time.  
In the case of Christchurch rivers, excess 
silt has also entered the rivers via 
liquefaction during the 2010 and 2011 
earthquakes. 

Dredging provides an opportunity to return 
the shape of the rivers to ‘pre-earthquake’ 
profiles.   

Dredging can be undertaken using a 
variety of methods, including diggers, 
suction pumps, barges, or manual removal. 

Solution 
lifetime 

Information reviewed (historical cross sections) indicates that there is a slow 
buildup of silt in the riverbeds over time.  The silt influx during the earthquakes 
occurred over a much shorter time.  The velocity of the water in the river also 
affects the rate at which silt builds up, so there will be differences in silt buildup 
rates throughout the river.  For the Christchurch rivers, the solution lifetime is 
anticipated to be greater than 10 years. 

Effect on flood 
risk 

Dredging the rivers is expected to lower flood levels, however the reduction in risk 
during high tide will be less than during low tide. 

Implementation 
timeframe 

Within 12 months 

Positives 

 

Flood risk reduction in areas where channel capacity is affecting flood levels 

Consented under CRC121582 ‘to remove earthquake derived sediments from 
Christchurch’s surface water bodies 

Opportunity to revive ‘smothered’ ecology and create better environments 

Lowering of river levels during frequent rain events, particularly at low tide  

Negatives 

 

Requires stakeholder engagement 

High capital cost 

Requires hydraulic modelling to quantify the effect on flood risk  

May not eliminate flood risk in some areas or under certain tidal conditions 

Constraints  All material would require testing to establish disposal method – either secure 
landfill (if contaminated), or alternatives.  Material is expected to be somewhat 
contaminated due to stormwater and historic industrial contaminants.  Ecological 
‘hotspots’ will need to be avoided / managed. 

Implementation 
prerequisites  

Notification of stakeholders is necessary before commencement.  Develompent of 
a management plan, in consultation with stakeholders and ecologists is required.  
Testing of materials to determine disposal options. 
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12.13 Temporary bridges 

 

 

 

What is it? 

Temporary bridges is the removal and temporary replacement of existing privately 
owned bridges that impose restrictions on the waterways and/or where waterways 
are to be widened.  

 

What does it involve? 

This mitigation considers the 
removal of the existing bridge 
and replacement with either a 
temporary bridge or a more 
permanent bridge that provides 
for the future upgrade 
(widening) of the waterway. 
Both categories of bridge will be 
longer span bridges compared 
with existing bridges. 

While some of these bridges are 
the subject of insurance and/or 
EQC claims for repair or 
replacement due to the damage sustained, a replacement bridge which provides for 
the upgrading of the waterway as part of a catchment solution. 

 

 

Solution 
lifetime 

3-6 months for temporary bridge, permanent for others 

Effect on flood 
risk 

Risk reduction 

Implementation 
timeframe 

0-3 months 

Positives 

 

Standard designs available for a wide range of spans. Designs are proven and 
compliant with building codes. Short lead time for manufacture with ease of 
installation and minimal site works and disruption to property access 

Negatives 

 

Restriction in access during installation and removal 

Constraints   A requirement for a large number of bridges will extend the manufacturing 
time frame due to limitations of the pre-casting facilities. 

 Agreement on cost sharing between owner/EQC/Insurance for not like-for-like 
replacement (betterment) 

 Relocation of services 

Implementation 
prerequisites  

 Owner acceptance and possible contribution to costs.  

 Site specific investigations to determine appropriate bridge type and 
foundation requirements 
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12.14 Temporary surface storage 

 

 

 

What is it? 
Temporary surface storage is the temporary storage of floodwater in an above 
ground pond via pumping or gravity to reduce localised flooding. 
 
What does it involve? 
Temporary surface storage ponds 
temporarily store stormwater runoff, 
thereby reducing the peak rate of 
runoff to a stream or storm sewer. 
They help to prevent localised flooding 
and, if designed to do so, provide 
some water quality benefits. During a 
storm, runoff drains from impervious 
surfaces directly to storm sewers or 
waterways.  
 
Large storm events contribute a significant volume of runoff moving at an increased 
rate, which raises the potential for erosion and flooding downstream. 
Temporary ponds are basins that can receive and hold runoff or pumped flows for 
release at a predetermined rate, thereby reducing the peak runoff delivered to storm 
sewers and streams. The ponds can be constructed of temporary materials 
discussed in the bunding specimen design or by impoundment of a natural 
depression or excavation of existing soil. Temporary surface storage can be used to 
detain pumped or surface flows during a storm event for release at a determined time 
or rate. 

Solution 
lifetime 

Storage basins can be set up as temporary facilities, these can be constructed 
independent of ground profile 

Effect on flood 
risk 

Retention of waters during a flood event. 

Implementation 
timeframe 

Simple earth bund constructed surface storage 1 week. 

Using proprietary product 1 – 2 days (subject to availability) 

Positives 

 

Quick to install. 

Can be taken down once stored water has been discharged 

Negatives 

 

Requires stakeholder engagement 

Some solutions not aesthetically pleasing 

Will require pumping if not downstream of flooding areas 

Constraints  Large volume of land required for storage. 

Land owner consent required. 

Implementation 
prerequisites  

Proposed flooding area within pumping distance of area to be protected.  
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12.15 Traffic management 

 

 

 

What is it? 

Traffic management is the temporary control of vehicular and pedestrian access to 
roads  

 

What does it involve? 

Vehicle movements during storm events contribute significantly to the impact on 
flooded areas from the wake/wash caused. In addition to standard traffic 
management associated with flooding to the carriageway, 
proposed is the implementation of further measures to 
control vehicle numbers and speeds through flooded 
areas. 

 

Additional measures could include: 

 Allocation of dedicated TM personal to hotspot areas to man road closure 
sites and control residential only access. 

 Specific TM to control vehicle movements at high risk points within a flooded 
street, eg, moving traffic and reducing to a one lane road to shift traffic to high 
side and out of the water. (if possible) 

 Establishment of secured parking area for residence vehicles outside of 
flooding area and provide shuttle service to residence door.  

 Possible implementation of pilot vehicles to limit speed for 
residence access. 

 

Local area letter drop outlining the need to reduce speeds, that the 
street will be closed to all but residents vehicles and a contact number 
for the assigned TM personal for the street. 

 

 

Solution 
lifetime 

The application of this would be temporary. 

Effect on flood 
risk 

Risk reduction by minimising wash and over topping of protection works 

Implementation 
timeframe 

0-3 months 

Positives 

 
Reduce risk of damage due to vehicle wash. 

Increase ability for residence to go about normal activities. 

Negatives 

 
None noted 

Constraints  Sufficient notice period for letter drops to be undertaken. 

During storm events resources for TM are in significant demand so coordinating 
and supplying additional resources would require pre planning 

Implementation 
prerequisites  

Flood event management plan identifying installation locations and types of 
management to be deployed.  
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13 Education, awareness and response measures 

13.1 Public data access 

13.1.1 Background 

Council currently have flow or level data for a number of rain gauges, level gauges and flow gauges. 
This information is currently accessed through NIWA’s NEON website using a Council login. Some 
level and flow gauge data is however available to the public via the ECan website.  

Several rain gauges are also accessible through NIWA’s CLiFlo database, although there is no live 
feed with data only available following periodic updates. The Council also has access to an additional 
rain gauge located near the Brougham-Colombo intersection via AWT’s website. This also requires a 
Council login. 

Rainfall totals and intensity for the previous hour can  be obtained from the MetService website for 
Christchurch Airport and for the Port Hills near Sugar Loaf. Council and CERA are looking to install a 
fire weather station on the Port Hills (at a site east of Victoria Park) which will provide real time rainfall 
data. This will provide useful information considering that the Port Hills contribute significantly to the 
flow in the Heathcote River during heavy rainfall events.   

 

Figure 13 Gauge corrected radar showing March 2014 storm depth 

13.1.2 Opportunities 

There is an opportunity to provide a single point of access for all of this data. Access to live data feeds 
allows the public to informed and up-to-date, and may relieve anxiety over not knowing what is 
happening when away from home. It will also allow residents and the media to monitor rainfalls, flows 
and river levels to help them plan and make decisions around their properties. 

13.1.3 Issues 

Collation and presentation of all this information in one location obviously presents some technical 
issues, particularly from a web development point of view. 
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13.1.4 Proposal 

It is proposed that, in the short term, it may be simplest to incorporate the various data sources into 
ECan’s existing webpages for rainfall and flow data. ECan have expressed willingness to host the 
data and assist in getting the data onto their website. This allows for the data to be made public 
quickly, but is also an existing resource that people use to check rivers such as the Avon and 
Heathcote so is already known to the public. ECan’s webpages for viewing life data feeds work well 
and are easy to use. 

In the longer term, Council may prefer to develop its own webpage to host this data. 

13.2 Health awareness 

Discussions have been held with Canterbury District Heath Board (CDHB) to develop a Frequently 
Asked Questions and responses information leaflet. This document will provide guidance and 
information on the following issues: 

 Health risks associated with contaminated flood water 

 General hygiene advice related to human contact with contaminated flood waters 

 Advice on how to clean up your section after a flood event 

 Lists of agencies that can provide help or assistance in relation to section or property clean up 
e.g. civil defence, Salvation Army etc. 

 The process of how to log a call with Council to receive assistance with section clean up 

 Advice on natural processes which kill off contaminants in flood waters 

 Advice on methods to increase  ventilation and reduce mould and dampness following flood 
events 

 Advice on how to clean up your property internally after flood damage 

 Community assistance available in relation to anxiety, stress and depression issues 

We recommend that a single point of contact in Council is appointed to deal with and provide 
assistance and advice to residents in flood prone areas, advice to be specific to level of vulnerability. 

13.3 Rainfall warnings 

Council currently receives rainfall forecasts and warnings from MetService and other providers 
(Blueskies and Aurecon). For the past year CERA has received forecasts and warnings from Aurecon 
(for seven days in advance) with a particular focus for the Port Hills area for the consideration of land 
and property damage from rainfall and wind.  

As an example, CERA’s forecasts and warnings include rainfall thresholds associated with risk and 
response for the Port Hills. Such a model could be extended to cover other parts of Christchurch and 
Banks Peninsula with the risk thresholds identified for Dudley Creek in Section 3, for example.  

Weather is complicated and dynamic, and prediction of significant weather events requires close 
monitoring. It is recommended that a low level monitoring of the predicted weather for seven days in 
advance is done for the Christchurch area on a regular basis (such as every Monday, Wednesday 
and Friday). If there is a risk of a significant weather event (such as more than 50 mm expected within 
48 hours) commencing within the next two days, then a higher level of weather monitoring and rainfall 
prediction is put in place until the risk is over. During this time regular updates should be provided two 
or three times a day, and there should be access to a qualified meteorologist to provide briefings and 
answer questions.   
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13.4 Temporary response procedures 

13.4.1 Background 

The Council handles emergency response to a point, after which Civil Defence takes over (to 
evacuate residents, for example).  

Several Council operations teams respond to heavy rainfall. The wastewater operations team has an 
overflow response plan that handles wastewater overflows, waterway contamination and wastewater 
flooding on private properties. The land drainage team also has a list of prioritised locations for visiting 
and clearing / maintenance, and City Care has a waterways flood response procedure and a general 
emergency and recovery plan. There is also an emergency response plan for the Avon River 
stopbanks which is implemented by Fulton Hogan. Council’s roading team also deploys its 
maintenance contractors to prepare for forecast storm events and undertake emergency work and 
road closures where required. 

Community feedback on the Council’s emergency response in the Flockton Basin has generally been 
positive, indicating that the Council’s level of response is appropriate. There may still be scope 
however to further reduce distress for the worst effected residents, particularly in areas where large 
insurance excesses are being imposed. A review of the overflow response plan has identified that it 
may not extend to areas such as the Flockton Basin. 

Currently the various teams may have limited communication during an extreme rainfall as each team 
is busy focussing on its own areas.  

  

Figure 14 City Care emergency flood response teams on Hills Road 

13.4.2 Issues 

Given the flood-prone nature of some areas and the time needed to implement solutions, it would be 
prudent to review the response procedures and Council policy for response and clean-up. The review 
should focus on steps to reduce the hardship for the most flood-prone communities until longer term 
solutions are in place. 

Current issues are: 

 Temporary response plans are being developed for different areas of the city. However to 
ensure these are correctly carried out it is critical that the Council’s response procedures 
include these individual plans, and reflected in the land drainage and roading contracts. 

 The Council response is managed by different teams and individual team responses may not 
be fully co-ordinated or cover all affected areas. 

 Wastewater overflow response procedures focus on river corridors or individual Customer 
Service Requests (CSR) and do not extend to areas such as the Flockton Basin unless CSRs 
are received. 
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 Clean-up of wastewater contamination in private dwellings is done after a CSR and, in the 
case of serious clean-ups, is left to insurance companies to handle. 

 The most vulnerable areas are now facing large insurance excesses forcing residents to pay 
for future damage and property clean-up / disinfection adding further distress and burden. 

 Council staff may not have the resources to deal with wide-spread flooding and at the same 
time to carry out the area-specific response plans being developed. 

 Residents have expressed concern about health issues after flooding, particularly about 
mould and dampness under their houses. High insurance excesses may be preventing some 
residents from drying out and cleaning their properties properly after a flood. 

13.4.3 Options 

We have identified the following options to improve the situation in flood prone areas in the short term 
until longer term solutions are implemented: 

 Develop new interim response procedures to cover the next 2-5 years and the most 
vulnerable areas until long term solutions are implemented. These should ideally assign an 
individual who is responsible for each catchment area and who can then co-ordinate between 
wastewater, land drainage and road network operations.  They would also work with Civil 
Defence. This avoids duplicating work by using a combined response. The new interim 
response procedures must incorporate any individual area interim response plans to ensure 
they are implemented. 

 Design new temporary response procedures to respond to wastewater contamination of flood 
waters in flood-prone areas away from the main river corridors.  Namely:  

o posting contamination signs 

o notifying affected parties of health risks  

o organising or offering post-flooding clean-up. 

 In areas facing large insurance excesses, the Council may consider providing property clean-
up and drying services until flooding issues have been resolved. This would include removing 
carpets, disinfecting the internal property and access routes, removing any litter or 
wastewater solids and drying out the property. This would reduce the financial burden and 
reduce resident distress, particularly for those who are no longer insured. However this would 
come at a cost and may set a precedent. 

 The response plan should list all notified parties (flooding and wastewater contamination) for 
contact and include a maintained list of pre-engaged people who are available to assist with 
emergency response work. 

 The Council should consider providing community groups FAQs covering flood health-related 
issues to help minimise risk of sickness and reassure residents about risks. This could be 
done in conjunction with the Ministry of Health. 
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14 Identification of consenting issues 

A full assessment of statutory considerations and planning requirements has not been undertaken. 
However, the following section describes the generic considerations that need to be taken into 
account for the temporary flood defence measures.  

Some form of statutory approval may be required to undertake some of the works, though some will 
not require any approval.  The methods of gaining approval to undertake the necessary works 
include: 

 Use of relevant existing global consents held by Council, if applicable 

 Seeking project specific RMA consents 

 Seeking a Notice of Requirement (NOR) to designate the public works 

 Use of the Canterbury Earthquake (Resource Management Act) Order 2011 (SR 2011/34) 

Various consents are held by Council in order to undertake post-earthquake and routine maintenance 
and upgrade works within watercourses. Environment Canterbury has been consulted on the 
applicability of various existing consents to the proposed measures and feedback has been provided. 

CRC100750.1 allows for construction of new structures (as per condition 1). New outfall structures will 
need consent unless it is a relocation of an existing outfall. 

Some of the defence measures proposed affecting the beds and margins of waterways will be 
covered by the global waterways consent so long as certain conditions and legal requirements are 
met. However, some works are excluded (or not specifically included) in this global consent and all 
measures will be need to be assessed for consent requirements.  

Consents may also be required if works are required if contaminated material is to be disturbed or if 
the depth of material to be removed is greater than what is allowed for in the Global Consent held for 
removing liquefaction material. 

Note that any consents gained under the RMA will not provide the rights of access necessary to give 
effect to the consents. 

If property access is required then options for this could include a Notice of Requirement or Use of the 
Canterbury Earthquake Order.  Due to the greater power of these approvals, they would provide 
greater certainty for the measures and may risk upsetting those adversely affected. 

It is recommended that strategies are developed to ensure all relevant consents and statutory 
requirements are addressed. The following would help to inform the development of such strategies: 

 Consultation with Environment Canterbury to explore the applicability of existing consents to 
each defence measure, giving due consideration to the urgency and the compatibility of 
existing consents 

 Undertake consultation with directly affected property owners to gauge their views and 
position with regards to granting Council access for the proposed works 

 Undertake consultation with key stakeholder groups to seek their views 

Council will then be in a position to better understand the risks associated with each consenting and 
property access approach, which will directly influence the ability to deliver the defence measures. 
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Section C: Area Reports 

This section firstly outlines the methodology developed to assess each area and identify appropriate 
short-term flood defence options. It then provides an area-by-area analysis of the cause/s and scope 
of flooding problems in each of the priority areas based on field visits that took place 1-5 May 2014. 
This includes assessments of the contribution of earthquake-related damage to land and drainage 
systems, as well as identifying appropriate short-term flood defence options.  

At the end of the section a potential implementation schedule is discussed.  

The information included in this section is summarised from the detailed area reports in Appendix A. 

15 Mitigation measure selection process 

Using the criteria developed in Section 8, a decision tree was formed to guide the process to select 
and develop packages of measures in each area. This process has been used in all areas 
investigated across the city to provide a consistent and transparent approach. The process is 
illustrated in Figure 15 on the page following. 

The targets of the mitigation measures are the most vulnerable homes in Christchurch. Within each 
study area the first step in the process was quantifying (through a combination of field work, council 
records and interrogation of the available desktop information) the number of homes in each level of 
vulnerability. Due to the time available it is recognised that the numbers provided are not exact, with 
the level of confidence highest in Level 1, and lowest for Level 3. 

Where possible a high level assessment has been undertaken to identify the potential influence of the 
earthquakes on the flood vulnerable properties. Typically this includes an assessment of the 
surrounding land damage and the known impacts on the waterways. Where the increased flood risk to 
a property is not considered likely to be a result of earthquake effects then the property was not 
assessed for mitigation measures under this investigation (although at times an local area scheme 
may benefit this property). 

The criteria for the selection of mitigation measures that target the most vulnerable homes have 
three main drivers; cost effectiveness, confidence in outcome and improved occupancy. Local area 
schemes (which provide a benefit to a wider area) are also considered preferable to individual 
property based solutions as long as it can be demonstrated that: 

 there is a high level of confidence in performance; and 

 there are cost savings in comparison to property based measures. 

If local area schemes cannot meet this criteria then property based solutions will be used if possible.  

It is known that some of the most vulnerable properties may not be able to be provided with an 
acceptable level of defence against regular flooding. Therefore permanent or temporary relocation 
may be appropriate. This is true where the house is not considered habitable as well.  
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Figure 15 Flood mitigation measure selection process 
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16 Lower Avon 

The Lower Avon study area is shown on Figure 16. The field study and subsequent analysis 
determined that Avon contains the following numbers of houses in each level of vulnerability. Note 
that these figures are the best available within the timeframe and will change as more information 
becomes available, and that these figures exclude properties within the residential red zone.   

 

16.1 Flooding history  

The Avon study area is shown on Figure 16. The Avon River area is known to be susceptible to 
flooding and is part of the Christchurch City Council’s Flood Management Area. During major events 
such as the 1992 snow storm, the river has over topped its banks leading to progressively higher and 
longer stop bank construction. Recent flooding has occurred due to bank overtopping in periods of 
high rainfall and/or tides, but also due to inability of the local stormwater network to drain to the river. 
The Canterbury earthquake sequence caused significant land damage near the river and many of the 
flood prone properties have since been red zoned.  

 

Ponding on Avonside Drive June 2013.     Avon River flooding March 2014. 

 

0 0 20 
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16.2 Field studies 

Field surveys were undertaken following the 2014 March 5th event to establish the indicative flood 
level and extent. A field visit was undertaken in May 2014 to better understand the flooding issues 
experienced. This targeted residential green zone areas where the previous survey identified a threat 
to or flooding of habitable floors. These areas were clustered around: 

 Brittans Drain 

 Avondale 

 Knights Drain 

Ongoing assessment has been made of the Avon River stopbanks since the Canterbury Earthquake 
sequence. The full length was thoroughly reviewed again in March 2014 with key areas reviewed as 
part of this May 2014 study.  

16.3 Community response 

16.3.1 Social impact 

All of the properties which experienced flooding of floors were located in the residential red zone. 
Some green zone residents experienced water beneath their foundations, in their garages and across 
their accessways.    

16.3.2 Community feedback 

There is medium confidence in the accuracy of floor level flooding data. Consultation with Avon area 
residents could be undertaken to gain further information. 

16.4 Proposed temporary flood defence  

The Lower Avon catchment had no properties within the vulnerability categories and therefore did not 
meet the criteria for recommended options assessment. Maintenance recommendation have been 
considered and will be undertaken by Council in conjunction with the Land Drainage Recovery 
Programme. 

The full range of options considered, key assumptions and gaps and constraints are documented in 
the appendices.   
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Figure 16 Avon Study Area 
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17 Dudley Creek 

The Dudley Creek study area is shown on Figure 17. It comprises Flockton as well as nearby areas 
affected by the same conditions.  

The field study and subsequent analysis determined that Dudley Creek contains the following 
numbers of houses in each level of vulnerability. Note that these figures are the best available within 
the timeframe and will change as more information becomes available.   

 

17.1 Flooding history  

 

Figure 17 Flockton flooding in March 2014 event 

The Dudley Creek catchment has a history of flooding and floods have been documented across the 
area dating back to the early 1900’s. The area was regularly flooded up to the 1970’s, until the Dudley 
Creek Diversion was constructed. It is likely for this reason that no significant flooding to the area has 
been reported (until the earthquakes) by residents who have lived in the area for 30 years. After the 
earthquakes, there have been several floods in the area: 

 August 2013 

 June 2013 

 March 2014 

 April 18th and 30th 2014 

 

28 260 281 
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In the March 2014 event over 80 houses were flooded above floor level. For the wider area, the 
majority of properties experienced flooding across the section or under foundations. Vehicles also 
were flooded and suffered damage. 

Flooding in the Dudley Creek catchment is a result of under capacity waterways which restrict flows 
and back up in heavy rainfall.  The catchment has suffered from significant settlement and the 
waterways specifically have suffered from lateral spreading and bed heave. 

The inability of the waterways to convey flow has a direct impact on the ability of drainage 
infrastructure to function.  Fluvial water backflows the associated piping and spills into the Flockton 
basin exacerbating pluvial flooding issues.  The Aylesford Street Drain (aka Mairehau Drain) is an 
example of this type of situation. The significance of Aylesford Street Drain spilling is that it will 
equalise in water level with that contained within the Flockton basin. The resulting depth of the water 
is known to flood many houses above floor level. 

The Dudley Creek catchment including the Flockton area has been extensively studied by Jacobs 
SKM under the Land Drainage Recovery Programme. This resulted in a feasibility assessment of the 
long-term preferred solutions for managing flood risk in the area. 

17.2 Field studies 

A field visit was undertaken in May 2014 to better understand the flooding issues experienced. 
Properties which were known to be affected were visited by staff who recorded the information 
through the software application provided. 

After the June 2013 and March 2014 flood events, the area was surveyed. This included house 
surveys, flood level surveys and extent mapping. 

As part of the task force, a site walk over was conducted and areas for increased maintenance and 
possible temporary solutions were identified and evaluated. 

Other field studies have included those that have been carried out as part of the Dudley Creek long-
term option studies. 

 

Figure 18 LiDAR image of the Dudley Creek catchment showing the low points  
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Figure 19 Dudley Creek Study Area 
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17.3 Community response 

17.3.1 Social impact 

Flooding in the Dudley Creek catchment has caused great stress to the residents. Many residents 
have moved out of their properties for this reason.  

Reports in the media have also cited that some residents are unable to sleep when it rains.  

Financial stress is also affecting the community who reported to have been subject to increases in 
insurance excesses (e.g. excesses of $10,000 for flood damage). Additional financial pressure exists 
for those which have left their homes and are now paying mortgages, rates and rents at more than 
one property.   

17.3.2 Community feedback 

Dudley Creek Information Evenings were held in March 2014 to discuss the two long term options 
presented in the Jacobs SKM report. Feedback from the community was that they welcomed the flood 
remediation but were concerned of the timeframe for this to be in place (approximately 2-3 years).  
 
A public focus group was held by Council to discuss the temporary options which are being explored. 
It became apparent that residents were open to large scale pumping if it relieves flooding. A question 
was posed to the group that would they would be willing to put up with the noise if a pump was utilised 
during flood events. This was received positively. 

The public focus group indicated they did not see sand bags as an option, but were open to house 
tanking. The idea of temporarily raising the houses drew concern in relation to future earthquakes and 
house being shaken whilst on temporary structures.  

17.4 Proposed temporary flood defence  

The cost of house defence schemes at all vulnerable properties was compared with the cost of a local 
area scheme augmented by house defence at key locations.  

The option items and associated costs are shown in Table 2 below. 

It is anticipated that the temporary scheme could be almost fully implemented in 3 months with half 
the benefits achieved in 6 months. 

Option1 – Local Area Scheme $9,200,000 

 Pumpstation  Street pumping  House tanking  

 Capacity 
upgrades 

 Backflow  House raising  

Option 2 - House Defence Only $12,000,000 

 Bunding 
 Local drainage 

improvement 

 

 Replacement bridges  Backflow protection  

Table 2 Dudley Creek scheme details 

The augmented local area scheme was determined to be more cost effective, with a total cost of 
$9.2M.  

The full range of options considered, key assumptions and gaps and constraints are documented in 
the appendices.   
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18 Lower Heathcote 

The Lower Heathcote study area is shown on Figure 21. The field study and subsequent analysis 
determined that the Lower Heathcote contains the following numbers of houses in each level of 
vulnerability. Note that these figures are the best available within the timeframe and will change as 
more information becomes available.   

 

18.1 Flooding history  

The Heathcote River Flood Plain Management Strategy (1998) highlights the historic flooding of the 
Heathcote River. Summarised below: 

Recorded flooding of 73 houses before 1998 (Above floor level); Floodwaters have reached heights 
above floor level on at least four different occasions (1968,1975,1977 and 1980) up to 1998; The 
most affected areas noted as Waimea Terrace, Richardson Terrace, Aynsley Terrace, Claredon 
Terrace, Riverlaw Terrace and Eastern Terrace. 

Although flooding had previously been experienced a number of residents in the area indicated that 
there had been no previous flooding on their properties prior to the earthquakes. It is fairly common 
for some properties in this catchment to experience shallow flooding or have restricted access during 
large rainstorms. 

 

Figure 20 Lower Heathcote riverside properties - extensive floor level flooding on Riverlaw Terrace. 

13 159 109 
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Flooding occurred in the Tennyson Drain area in March 2014. This area had not experienced floor 
level flooding previously. Flooding also occurred in the Bells Creek area. This area is known to have 
issues after the earthquakes due to drain capacity and changes in topography. 

18.2 Field studies 

A field visit was undertaken in May 2014 to better understand the flooding issues experienced. Areas 
of known flood risk were visited in addition to areas which had identified above floor level flooding in 
since March 2014. 

18.3 Community response 

18.3.1 Social impact 

Public health issues arise where wastewater has been seen coming out of gully traps and manholes. 
This was highlighted in the Clarendon Terrace area where residents perceived this is more prevalent 
post SCIRT wastewater repairs. It should be noted that most floodwaters have some contaminants.  

18.3.2 Community feedback 

Residents concerns highlight access, velocity of river flows, lack of Council visibility during and post 
events as key issues. Flood data is being collated by a Beckenham neighbourhood group for 
presentation to the local community board. 

18.4 Proposed temporary flood defence  

The cost of nine local area schemes was compared on a scheme by scheme basis with the cost of 
house defence schemes at all vulnerable properties.   

These are illustrated in Figure 21. The option items and associated costs are shown in Table 3 below. 

Option 1 - Local Area Scheme $1,300,000 

Lower Heathcote Riverside Properties:  

 Bunding  Flap gates  Pumping  

 House building      

Option 2  - House Defence Only $5,990,000 

Table 3 Lower Heathcote scheme details 

Local area schemes were determined to be more cost effective at eight locations and the house 
defence scheme more cost effective at the remaining one location.  The total cost for the nine areas is 
$1.3M. 

The full range of options considered, key assumptions and gaps and constraints are documented in 
the appendices.   
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Figure 21 Lower Heathcote Study Area 
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19 Upper Heathcote 

The Upper Heathcote study area is shown on Figure 22. The field study and subsequent analysis 
determined that Upper Heathcote contains the following numbers of houses in each level of 
vulnerability. Note that these figures are the best available within the timeframe and will change as 
more information becomes available.   

 

19.1 Flooding history  

The Upper Heathcote study area is shown on Figure 22, and encompasses Weir Place cul-de-sac 
and Smartlee Street. Residents report a history of flooding that predates the earthquakes.  However 
there is a perceived increase in frequency following the earthquakes, with flooding across sections 
and into Weir Place on approximately six occasions.   

19.2 Field studies 

A field visit was undertaken in May 2014 to better understand the flooding issues experienced.  

19.3 Community response 

19.3.1 Social impact 

The community has been impacted by property damage, temporary access difficulties and ongoing 
concerns about the potential impact of future flood events. 

19.3.2 Community feedback 

Individual residents were consulted in the week following March 5 and again during taskforce 
investigations to determine the extent and nature of flooding in this area. 

 

 

0 5 10 



 

 P a g e | 79 

 

Figure 22 Upper Heathcote Study Area 
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19.4 Proposed temporary flood defence  

The cost of house defence schemes at all vulnerable properties was compared with the cost of a local 
area scheme.   

The key items and associated costs are shown in Table 4 below. 

Option 1 - Local Area Scheme $100,000 

Weir Place:  

 Bunding  Flap gates  Temp Pumping  

Option 2 - House Defence $130,000 

Table 4 Upper Heathcote scheme details 

The local area scheme was determined to be more cost effective, with a total cost of $100,000. 

The full range of options considered, key assumptions and gaps and constraints are documented in 
the full Upper Heathcote Catchment report.   
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20 Heathcote Valley 

The Heathcote Valley study area is shown on Figure 24. The field study and subsequent analysis 
determined that Heathcote Valley contains the following numbers of houses in each level of 
vulnerability. Note that these figures are the best available within the timeframe and will change as 
more information becomes available.   

 

20.1 Flooding history  

The Heathcote Valley study area is shown on Figure 24. During significant rainfall events flooding has 
occurred around the lower lying properties of Pawaho Place and Stedley Place from two sources. 

Firstly when water flowing along Bridal Path timbered drain adjacent to the properties breaches the 
timbering and back flows along the outfall pipes serving the area. 

Secondly when there have been blockages in the upstream network at critical inlet structures sites. 
Water has spilt over and flowed along the roading network to Martindales Road and into Pawaho 
Place. 

 

Figure 23 Truscotts Road – Deavoll Place – showing subsidence of timbered drain 

In 2014, flooding occurred on 5th March, 18th and 29th April. The March event resulted in flooding of 10 
buildings above the floor level, 2 properties above the garage level, and 43 properties up to the 
foundations. 

1 11  5 
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20.2 Field studies 

A field visit was undertaken in May 2014 to better understand the flooding issues experienced. A 
number of areas known to flood were visited and issues identified. 

20.3 Community response 

A meeting was held on the 20th March 2014 with representatives of the Community and Council Staff 
to visit specific sites along the stormwater network and to discuss what was observed during the 5th 
March event.  

20.4 Proposed temporary flood defence  

The cost of house defence schemes at all vulnerable properties was compared with the cost of a local 
area scheme.   

The proposed measures for Heathcote Valley are considered an integrated response. The individual 
area items and total cost are shown in Table 5 below. 

Option 1 - Local Area Scheme $105,000 

Bridle Path Road – Cooks Lane: 

 Increased inletting   

Bridle Path Rd – Marsden Rd:  

 Increased inletting    

Martindales Rd:  

 Increased inletting 
 Construct cut-off 

channel (done) 
 Clear pipes 

(underway) 
 

Port Hills Rd – Bridle Path Waterway:  

 Increased inletting  Debris Screens  New Piping  

Truscotts Road:   

 New Piping 
 Flap gates 

(Heathcote River) 
  

Pawaho and Stedley Place:  

 Increased Drain size  Flap gates   

Option 2 - House Defence $480,000 

Table 5 Heathcote Valley scheme details 

The local area scheme was determined to be more cost effective, with a total cost of $105,000. 

The full range of options considered, key assumptions and gaps and constraints are documented in 
the appendices.   
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Figure 24 Heathcote Valley Study Area 
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21 Little River 

The Little River study area is shown on Figure 26. The field study and subsequent analysis 
determined that Little River contains the following numbers of houses in each level of vulnerability. 
Note that these figures are the best available within the timeframe and will change as more 
information becomes available.   

 

21.1 Flooding history  

The Little River study area is shown on Figure 26. This area has a long history of flooding problems. 
Generally flooding in the Little River area is due to flowing rather than ponding water.  The area 
consists of a steep upper catchment that funnels into a flatter lower valley where the township is 
situated.  From here water drains via the Okana River system through Te Roto Wairewa / Lake 
Forsyth to the sea.  The outlet of the lake is artificially opened to manage the lake level.  

During the field studies no evidence was found showing any difference between flooding pre- and 
post-earthquakes. There was little visible land damage and no evidence of land rising or falling in the 
catchment. 

Land stability issues in the upper catchment that have caused slips and waterway blockages may be 
earthquake related but these could also be attributable to the recent high intensity rainfalls. In 
summary the recent spate of flooding seems to be related to the high rainfall intensity during recent 
events rather than changes in the catchment. 

There have been 3 flood events that have resulted in on property flooding in 2014:  

 March 4th 

 April 18th (Good Friday) 

 April 30th  

 Anecdotally there have been 7 on-property flood events since the earthquakes. 

21.2 Field studies 

A field visit was undertaken in May 2014 to better understand the flooding issues experienced. During 
the field studies known problem areas along the rivers and streams from upper Cooptown down to the 
lake outlet were visited.   

Prior to and during our visit enquires were made with members of the community, business owners, 
members of the Community Board, and Council staff to identify known and suspected flood prone 
houses.  These were all visited and surveyed. 

The following photo is taken from Okana River Branch 3 and indicates the level of vegetation in the 
watercourse: 

5 9 14 
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Figure 25 Vegetation on Okana River Branch 3, May 2014 

21.3 Community response 

21.3.1 Social impact 

While flooding in the Little River area only enters a few houses above floor level (six identified) it does 
have a large impact on the community.  A large number of properties have been inundated multiple 
times including close to floor level under houses and also entering into garages and ancillary 
buildings.   

A number of commercial buildings have been flooded impacting on the owner and the associated 
businesses.  

Road closures on the Christchurch Akaroa Highway impact the community in a number of ways.  
Isolating the Peninsula, preventing travel and limiting tourist activity affects both individuals and 
businesses.   

Deep flowing water on the main road, often at night, creates a hazard to the local community and 
travelers.    

21.3.2 Community feedback 

There have been very few complaints logged with the Council regarding residential flooding.  In order 
to address the uncertainty, the investigations have involved discussions with domestic and 
commercial property owners in the area to identify vulnerable homes.  

Key community members were contacted and their local knowledge used to identify which buildings to 
visit and also to recommend other people to contact.  While in the field conversations with the 
residents also help to gather more information and identify further site to investigate. 
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Figure 26 Little River Study Area 
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21.4 Proposed temporary flood defence  

The cost of house defence schemes at all vulnerable properties was compared with the cost of a local 
area scheme.   

These are illustrated in Figure 26. The option items and associated costs are shown in Table 6 below. 

Option 1 - Local Area Scheme $235,000 

Lower Cooptown / Church Road Area:  

 Secondary flow 
path 

 Bunding  Increased Inlets  

 Enlarge Drains 
 Clear 

obstructions 
   

Lower River Lower Township Area:  

 Secondary flow 
path 

 Enlarge drains 
 Clear 

obstructions 
 

 Diversions      

Option 2 - House Defence  $1,230,000 

Table 6 Little River scheme details 

The local area scheme was determined to be more cost effective, with a total cost of $235,000. 

The full range of options considered, key assumptions and gaps and constraints are documented in 
the appendices.   

Note that it is recommended that an integrated solution for highway flooding is pursued with the New 
Zealand Transport Agency (NZTA) who are also investigating flooding in the area. Environment 
Canterbury (ECan) have also completed studies in the area and because of this potential source of 
knowledge should be engaged in the development of solutions for Little River. Both of these fall 
outside of the scope of this report. 
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22 Lyttelton 

The Lyttelton area is shown on Figure 27. The field study and subsequent analysis determined that 
Lyttelton contains the following numbers of houses in each level of vulnerability. Note that these 
figures are the best available within the timeframe and will change as more information becomes 
available.   

 

22.1 Flooding history  

The Lyttelton study area is shown on Figure 27. 

22.2 Field studies 

A field visit was undertaken in May 2014 to better understand the flooding issues experienced. 

Some stormwater bypassed grates and intakes due to blockage or where culvert capacity was 
exceeded.  

Some residents experienced slips which damaged property and restricted access and blocked 
intakes. Recent quake activity has weakened and cracked some slopes making them more 
susceptible to water ingress and slope failure. More debris is reaching grates, increasing risk of 
blockage. 

High velocity uncontrolled loess debris laden flood waters flowed near and in some cases through 
properties damaging both private and public property.  

22.3 Community response 

22.3.1 Social impact 

 There is anger, anxiety and frustration after repetitive blockages causing public & private property 
damage and loss of access. 

22.3.2 Community feedback 

Two houses are known to be abandoned, one house is most likely abandoned (from visual 
observation), and the true number of houses affected is unknown. Events have been too recent for 
the Council to initiate consultation. 
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Figure 27 Lyttelton Study Area 
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22.4 Proposed temporary flood defence  

It should be noted that the mechanisms of flooding in this area are different from much of the rest of 
the city.  In Lyttelton the risks also relate to fast flowing water and slope stability. Both of which require 
investigation to locate and quantify. The option selection criteria established for this project is not 
directly applicable to this area and therefore a range of mitigation and investigations have been 
recommended. 

Lyttleton options assessments did not just considered flood defence but also took into account public 
safety as a major concern. Therefore the costs reflect the greater issue of public safety rather than 
just reducing flooding damage. 

Two flood/slip risk reduction activities were considered. The first scheme is a list of recommended 
actions for the highest risk areas and the second scheme is a list of actions for the medium risk areas. 
Summary costs are presented in below. 

Scheme  Options 

Lyttelton ‘High Risk Area’ Reduction Scheme $2.2 million 

Lyttelton ‘Medium Risk Area’ Reduction Scheme $0.5 million 

TOTAL  $2.7 million 

The full range of options considered, key assumptions and gaps and constraints are documented in 
the appendices.   
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23 Southshore 

The Southshore study area is shown on Figure 28. The field study and subsequent analysis 
determined that Southshore contains the following numbers of houses in each level of vulnerability. 
Note that these figures are the best available within the timeframe and will change as more 
information becomes available. 

 

23.1 Flooding history  

The predominant flooding issues on South Shore are caused by tidal influences on the stormwater 
system, exacerbated by a number of additional factors. These include: 

Earthquake damage to existing storm water infrastructure and carriageways disrupting flow paths to 
storm water outlets 

Localised property damage (subsidence) giving rise to localised ponding  

Flap gates requiring maintenance; some are stuck open, some sealed shut. The consequence of this 
is there is no effective outlet for street drainage and in some cases the tide is allowed back up through 
the stormwater system. 

Sumps requiring maintenance; localised nuisance flooding at intersections has been largely attributed 
to blocked sumps. 

Customer Service Reports indicate historic flooding issues around the intersection of Owles Terrace 
and Beresford Street. 

The Canterbury earthquake sequence has had significant effect on the stormwater network in the 
Southshore area and SCIRT are currently planning or undertaking construction of 3 stormwater pump 
stations and associated reticulation, as well as repairing or relaying a large proportion of existing 
reticulation. 

No records of flooding above floor levels were found for the March 2014 event however numerous 
properties were inundated and damage sustained to garage contents. The field studies and analysis 
of this event indicate under floor level flooding effected 48 properties in this event. 

0 0 48 
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Figure 28 Southshore Study Area 
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23.2 Field studies 

A field visit was undertaken in May 2014 to better understand the flooding issues experienced. This 
included visiting problem areas identified after the March event, checking all the flap gates into the 
estuary and speaking to contractors working on existing SCIRT contracts on Kibblewhite Street. 

Where encountered local residents were surveyed, including residents who had raised concerns and 
had localised property flooding.  

A subsequent site visit with SCIRT contractors was undertaken to all vulnerable locations throughout 
the study area and temporary work solutions and action plans in the event of another severe weather/ 
tide event were determined. 

23.3 Community response 

23.3.1 Social impact 

Discussions with the community illustrated that there were concerns with the tide levels, but a general 
understanding that once the SCIRT works are completed these would be resolved. 

23.3.2 Community feedback 

There are wider community concerns in Southshore about sea level rise and the measures Council 
are considering to address this. 

23.4 Proposed temporary flood defence  

The flooding issues outlined above are to be addressed by a combination of the completion of SCIRT 
projects and improved maintenance. There are therefore no flood defence costs directly attributable to 
the land drainage budgets. 

A number of SCIRT developed projects specifically address the problems arising through Earthquake 
damaged infrastructure. Many of these projects will be implemented and completed within the next 12 
months, some are already complete. Funding for these projects is already accounted for.  

Emergency localised pumping solutions can be developed with the SCIRT Delivery Teams. These 
can be included within the Temporary Works program for the individual SCIRT Projects and managed 
through the ECI (Early Contractor Involvement)-SCIRT process. 

A maintenance contract is already in place between Christchurch City Council and City Care, a more 
robust process for repair, clearing and monitoring is required to ensure storm water outlets function 
properly. 

Local area solutions to investigate and address the stop bank issues in and around Ebbtide Street 
should be undertaken. There is a current risk of a breach should it fail. This is the one of two main 
links providing emergency access from South Shore to South New Brighton in the event of a Tsunami 
or other natural disaster and is therefore an important evacuation route. 

The full range of options considered, key assumptions and gaps and constraints are documented in 
the appendices. 
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24 Sumner 

The Sumner study area has been divided into two areas, Sumner Village and Moncks Bay, as shown 
on Figure 29. The field study and subsequent analysis determined that Sumner contains the following 
numbers of houses in each level of vulnerability. Note that these figures are the best available within 
the timeframe and will change as more information becomes available.   

 

24.1 Flooding history  

Sumner Village 
Marriner Street and Esplanade have a history of flooding and were affected significantly in the 
October 2000 flood event. Sections on Clark Street and Arnold Street also have a history of flooding 
as a result of the low lying typography of this area and proximity to the Sumner Main Drain (SMD). 
Sections on Paisley Street near the Sumner Stream/SMD also have a history of flooding. 

As a result of the October 2000 Sumner Flooding stormwater drainage improvements were completed 
on the Richmond Hill Road waterway. These included the Nayland Street culvert and high level weir 
which reduces the loading on the pipeline through Richmond Hill walkway by diverting flows through 
to Burgess Street. During the March flood the Cave Rock outfall was operational and flooding in this 
area was not as significant as previous events. However information from residents suggests the 
Burgess Street pipeline was surcharged which resulted in flooding in Marriner Street. 

Tidal flood protection for the stormwater network in Sumner Village is limited to flap gates on 
approximately four of the ocean outfalls. 

The main cause of flooding in the March 2014 event was the depth of the rainfall event coinciding with 
the very high tide with operation and maintenance deficiencies exacerbating the effects. In this event 
7 houses were flooded above floor level and 42 houses up to foundation level. These were located in 
areas which are either adjacent or in close proximity to the SMD. 

1 property has suffered under floor level flooding multiple times in other 2013 and 2014 events. 

Moncks Bay 
Cliff Street has a history of flooding due to area being the lower than surrounding streets. Main Road 
has a history of flooding as the Rifle Range Drain secondary flow path spills over the road, however 
only a few houses (127, 129 and 149-153) opposite Barnett Park and the Moa Community Kid 
Learning Centre reported flooding above floor level in the March flooding event. 

Flap gates are present on approximately 70% of outfalls in Moncks Bay to help protect against tidal 
flooding.  

During the March 2014 event land in the Moncks Bay area was inundated due to fluvial and tidal 
flooding. This has various contributing causes: 

 Operation and Maintenance 

0 1 
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 Secondary path overland flow and existing low lying topography 

 Tidal flooding in conjunction with rainfall events 

Approximately 6 houses were flooded above floor level and 61 houses suffered flooding up to the 
foundations during the March event in properties located in low lying areas in Bayview Road, Cliff 
Street, Wakatu Avenue and properties around the Rifle Range Drain. 

24.2 Field studies 

A field visit was undertaken in May 2014 to better understand the flooding issues experienced.  

A number of known flooding and problem areas were visited and issues identified, including Cave 
Rock and SFRP outfalls, Sumner Stream, the SMD and the Rifle Range Drain. 

24.3 Community response 

24.3.1 Social impact 

Households with floor level flooding experienced considerable impact. The wider community was 
impacted by residential property flooding and restricted access to amenities including Sumner School, 
the retail sector and the main access into Sumner through Mariner Street. 

24.3.2 Community feedback 

During site inspections many residents noted that diligent operation and maintenance of the Cave 
Rock and Burgess Street outfalls is essential in flood prevention of Mariner Street and Nayland Street. 
Many residents actively maintain local kerb and channels by clearing silt and debris to prevent 
localized flooding such as at Finnsarby Place. 

A community meeting was held on 5th May where Sumner Village residents were able to confirm the 
extent of the March flood event and houses which were affected. 

In the Moncks Bay area community feedback during site visits confirmed areas of flooding around 
Barnett Park and that the March event is the only time flooding has occurred above foundation level. 

24.4 Proposed temporary flood defence  

The cost of house defence schemes at all vulnerable properties was compared with the cost of a local 
area scheme.   

The option items and associated costs are shown in Table 7 below have been selected by applying 
the decision making framework. These are illustrated in Figure 29. 

Option 1 - Local Area Scheme $20,000 

 Capacity 
upgrades 

 Sediment 
removal and 
control 

 Daylighting 
Sumner 
Stream 

 Formalise 
secondary 
flow path 

Option 2 - House Defence $30,000 

Table 7 Sumner scheme details 

The local area scheme was determined to be more cost effective, with a total cost of $20,000. 

The full range of options considered, key assumptions and gaps and constraints are documented in 
the appendices. 
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Figure 29 Sumner Study Area 
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25 Short-term flood defence implementation 

The implementation programme describes what is needed to carry out the work that is proposed. It 
includes deciding what steps are needed to meet the aim of reducing the vulnerability of some 
households to regular flooding. These steps cover: 

 community consultation 

 understanding available resources and materials  

 proof of concept 

 additional data collection  

 understanding legislative requirements 

To get a realistic and cost-effective programme, the Council will need further work to assure that 
materials and resources are available and to prioritise locations. As some of the proposed activities 
are large scale, there will be lead-in times to secure the right people and materials. 

The vulnerability of residents and frequency of flooding will determine the implementation programme, 
with the most vulnerable people will taking priority.  

As soon as the Council has confirmed the implementation programme, procurement needs to begin 
immediately so work can start as soon as possible. City-wide solutions will give the Council the 
chance to save money through economies of scale.  

If the Council approves the programme, the next steps will be to: 

 further quantify available and required resources 

 further quantify available and required materials 

 consult the community and confirm vulnerability levels of the target properties 

 consult land owners 

 prioritise locations and the most vulnerable residents 

 assess all properties to validate design  

 clarify maintenance responsibilities 

 obtain consents. 

A number of these tasks can be run in parallel to save time. 

House defence 
These measures protect individual houses from internal flooding and include the following: 

 house raising 

 house tanking 

 property re-grading 

 sand bagging. 

Discussions with the specialist contractors indicates that 20 houses can be raised per month. The led 
in time to get resources and materials to do this work is 3 months. 

It will take about two months to gather the materials for house tanking, which is waterproofing a house 
basement so water cannot seep into the house. House tanking takes about one week per house. This 
includes preparing surfaces before the tanking solution is applied. However preliminary work such as 
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the building survey and locating existing services can start as soon as it is approved, cutting time 
down to three days per property. 

Re-grading of a single house section is expected to take one day. Up to 25 houses could be tanked 
per month with a two month lead in time. Resource consent may be needed depending on the amount 
of material that is moved. Grading may also create a contamination risk. 

Sandbagging is a term used for options such as earth bunds, asphalt bunds, hydro snakes and water 
gates. These are placed around the property to prevent flood water entering. Materials and resources 
for sandbags and bunds are readily available locally and can be set up quickly. Hydro snakes and 
water gates need to be imported, which would take up to three months. 

Maintenance measures 
These activities would be carried out before and during floods to keep the storm water network 
performing well. They include clearing obstructions and cleaning sumps, pipes and drains, and would 
be done through existing maintenance contracts. However they do require more scheduled 
maintenance and a change in scope, which will raise maintenance costs. These measures can be 
easily done within three months with additional funding. 

Local area schemes 
Local area solutions include a combination of the above measures but on a wider scale, which would 
be carried out using the same process described above. Local area schemes with the greatest 
cost-effectiveness will be used. Typically much of their benefit can be achieved within 6 weeks. 

Relocation 
Relocation can be immediate (rental) or take up to 8 months for temporary accommodation 
construction. 

25.1 Implementation Schedule 

Across Christchurch there are 56 properties that have been identified as vulnerability level 1 and a 
further 451 as vulnerability level 2. In order to address the flood risk to these properties local area 
schemes and house defence measures have been identified, the following schedules indicate the 
timeframes for their implementation. It should be noted that the timeframes and works proposed are 
based on preliminary investigations only. 
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Section D: Key Findings 

26 Post-earthquake flooding summary 

There have been a number of flood events of varying magnitudes within the city since the 
Christchurch earthquakes.  These have varied across the city and had a range of impacts on the 
community.  Flooding is primarily driven by rainfall but in some areas the frequency, extent, duration 
and depth are made worse by earthquake damage to land and infrastructure networks. 

Flooding of houses and properties can be the result of many factors including: capacity of the 
stormwater network (surface water flooding) or watercourse (fluvial flooding), degree of blockage of 
the network and degree of land or network damage (earthquake effects).  The taskforce field 
investigations identified within the priority areas the most frequent cause for flooding was broadly, 
surface water flooding, followed by flooding from a river of waterway.  Blockage and maintenance are 
other key contributing factors.   

The task force has identified common causes of flooding across Christchurch. With exception of the 
Dudley Creek catchment (50% of vulnerable properties) which has flooding attributed to high rainfall, 
under capacity waterways and local topography, other areas of Christchurch were identified to have 
similar causes of flooding.  

In the tidally affected areas of Christchurch (lower Avon, Heathcote, Sumner and Southshore) a 
common cause of flooding was identified to be caused by additional maintenance requirements to 
clear silt within waterways and of flap gates to reduce the risk of backflow during tidal inundation. 
Some areas, such as Lyttelton, have identified improved local drainage systems which include 
construction of additional sumps and pipelines. Bunding has also been identified as a possible 
solution in some locations, and it is estimated that this may benefit up to 30% of vulnerable properties 
excluding Dudley Creek.  

27 Vulnerability 

Notwithstanding the overall hierarchy of area wide solutions, property specific solutions and 
relocation options, a tailored property specific approach will be the most effective way to 
address both vulnerability and habitability issues at the household level. 

Overall, people in the Flockton area prefer solutions that provide for the whole area over options that 
only solve flooding in individual homes/properties. Solving flooding in the home/property does not 
always solve the wider accessibility issues such as getting to and from work, getting children to and 
from school and being able to move around in the area. Further, solving flooding in the home/property 
does not stop wastewater contaminating storm water and contaminating properties with subsequent 
health concerns. The results of the feedback from the Flockton community clearly demonstrate that 
the wider flooding issues have significant impacts on: 

 Physical health 

 Personal wellbeing 

 Financial wellbeing 

 Community wellbeing  

Although there is a core group of residents who would prefer a buy out, most people in the Flockton 
area have a connection with the area, the community and their homes and want to stay. They require 
confidence that the Council and other agencies will solve the flooding problems.   

The most vulnerable houses are defined as flooding the floor (Level 1) or underfloor (Level 2) more 
than twice.  Two events are set as the threshold as the 5th March 2015 event was extreme and not 
considered ‘regular’. 
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The exact extent of flooding and impacts of the earthquakes have not been established by the 
taskforce.  The properties known to have flooded in the March 5th 2014 event were used to trigger 
field investigations.  These field investigations form the basis of the task force reporting of 
vulnerability.  There have been identified 56 houses where flooding has occurred more than once 
since the earthquakes and these houses are spread across the city (Figure 30). 

 

Figure 30 Flooding instances identified by the Taskforce 

In addition to flooded floor levels there is an estimated 451 houses where flooding has occurred 
beneath the floor on two or more occasions.  A further 487 properties have had restricted access 
more than once as a result of flooding.   

 

The taskforce has the greatest certainty on the number of flooded floors as this number was 
established from understanding of the March flood event, which may be incomplete (e.g. some 
residents may not have reported flooding of their houses).  There are likely to be other highly 
vulnerable houses which have not yet been identified.   

56 451 487 
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The taskforce is less certain on the level two property count as field investigations were triggered by 
Level 1 properties.  There are likely to be a number of Level 2 properties which are not located within 
the vicinity of a Level 1 property that have not been identified by the Taskforce. 

28 Area investigations 

There were a number of key findings from the area investigations (Table 8). 

Areas Investigated by 
Task Force 

Key Findings 

Dudley Creek   This catchment contains the highest number vulnerable houses 

 Local area schemes have a wide benefit which can be implemented 
quickly (50% of benefit within 6 weeks) 

Heathcote Valley   Solutions are easy to implement 

Lower Avon   Most of the vulnerable properties are within the Residential Red Zone 

 The remaining properties will largely be benefited by increased 
maintenance 

Lower Heathcote   Increased maintenance will reduce regular flooding impacts 

 There are a number of local schemes possible but these require 
further investigation as they have potential impacts on adjacent 
properties 

Little River   The earthquakes have not materially impacted flooding 

 Schemes are the responsibility of multiple authorities (ECan, NZTA, 
Council) 

 A number of houses repeatedly flood 

Sumner   Although Sumner experienced significant flooding in March the area 
has not been identified as susceptible to regular flooding using the 
Taskforce criteria (repeated floor level flooding) 

Southshore   SCIRT works will soon minimise regular flooding impacts 

Upper Heathcote   A pocket of vulnerable houses can be mitigated with a scheme 

Lyttelton   Land slip poses a significant natural hazard 

 The risk is likely to have increased due to the earthquakes 

 The most vulnerable houses are dispersed across the area 

 Ongoing investigations are required to address land slip 

Table 8 Key findings from area investigations 

29 Summary of measures, cost and benefits 

There are a range of potential flood defence measures within three categories: house defence, local 
area schemes and re-location.  The mitigation measure selection process identifies the approach for 
selecting the most appropriate defence.   

The cost estimate for the temporary defence measures to reduce flood impacts for 
vulnerability levels 1 totals $13.7M +/- 30% (Table 9).    

There are wider benefits in the local area schemes, for example, a potential scheme within the Dudley 
Creek catchment targets the 28 most vulnerable houses but there will be an additional 441 properties 
benefited (160 at Level 2 and 281 at Level 3). 
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Number of Properties Benefited 

Estimated Vulnerability Level 
Areas Investigated by 
Task Force 

1 
(Targeted)  2 (additional) 3 (additional)

Implementation Costs  
(Target levels 1 only) 

+/- 30% 

 

Dudley Creek  28  160 281  $ 6,700,000  

Heathcote Valley  1  11 5  $ 105,000  

Lower Avon  0  0 0  $ ‐    

Lower Heathcote  13  22 19  $ 480,000  

Little River  5  3 1  $ 50,000  

Sumner  0  0 0  $ ‐    

Southshore  0  0 0  $ ‐    

Upper Heathcote  0  0 0  $ ‐    

Lyttelton  9  0 0  $ 1,800,000  

Total  56  196 306  $ 9,135,000  

Design, consenting     15%     $ 1,370,000  

Contingency     30%     $ 3,150,000  

Total Cost Estimate            $ 13,655,000  +/- 30% 
Table 9 Temporary Flood Defence Costs for Level 1 

If the target is set to reduce the impacts of regular flooding for both level 1 and level 2 houses 
then the total cost is $20.1M +/- 30%.   

The addition benefit of the local area schemes totals 502 properties. 

Number of Properties Benefited 

Estimated Vulnerability Level 

Areas Investigated by 
Task Force 

1 
(Targeted) 

2 
(Targeted)

3 
(additional)

Implementation Costs  
(Target levels 1 only) 

+/- 30% 

 

Dudley Creek  28  260 281  $ 9,200,000  

Heathcote Valley  1  11 5  $ 105,000  

Lower Avon  0  0 0  $ ‐    

Lower Heathcote  13  158 74  $ 1,300,000  

Little River  5  3 1  $ 50,000  

Sumner  0  1 0  $ 20,000  

Southshore  0  0 0  $ ‐    

Upper Heathcote  0  5 10  $ 100,000  

Lyttelton  9  6 0  $ 2,700,000  

Total  56  444 371  $ 13,475,000  

Design, consenting   15%   $ 2,020,000  

Contingency   30%   $ 4,650,000  

Total Cost Estimate      $ 20,145,000  +/- 30% 

Table 10 Temporary Flood Defence Costs for Level 1 and 2 
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Note that if a different flood frequency is used to establish the level of vulnerability, the application of 
the decision making framework will produce a different outcome (i.e. more or less physical works and 
a higher or lower total cost).  However, the Taskforce did not have time to carry out a sensitivity or 
cost benefit analysis to assess whether the threshold should be varied. This will need to be carried 
out. 

These cost estimates are based upon the field investigations within the priority areas.  No attempt has 
been made to extrapolate these costs to account for vulnerable houses in other areas. 

30 Implementation – prioritisation, funding options, 
physical works programme 

30.1 Funding 

In the time available it has not been possible to investigate where the responsibility and capacity to 
implement solutions lie. The area analysis indicates that some local area schemes may be 
implemented through current operational and capital programmes as well as through SCIRT. All the 
options including both temporary and relocation options need further analysis to determine who will 
pay for what, how it will be funded, and who will implement.  

At this time we are not in a position to define, with any certainty, the operational and capital funding 
requirements for all of the temporary solutions that are being considered. In order to do so, we will 
need to confirm the preferred area wide solutions and each property specific solution (i.e. buy out, 
temporary relocation or defence options) and estimate both the operational impacts and capital 
required. When this has been done, we will be able to provide a risk adjusted temporal profile of both 
operational and capital costs. 

A decision has also to be made with regards to the funding of the proposed capital and operational 
costs of the temporary solutions. Broadly there are a number of scenarios: 

 Council and the Crown enter into a stand alone cost share agreement separate from the 
current Cost Share Agreement 

 The current Cost Share Agreement is used to the detriment of other programmes of work. 

 The current Cost Share Agreement is increased to enable funding of the temporary solutions 
without adversely affecting other programmes of work 

 Council are the sole funder 

 EQC funds house flood defence schemes under earthquake land damage claims (e.g. in 
Flockton) 

Whichever funding scenario is chosen, the appropriate governance is required to be put in place with 
some urgency. 

30.2 Implementation programme 

A number of steps are required prior to deciding which flood defence measure should be used: 

 community consultation 

 understanding available resources and materials  

 more data collection  

 understanding legislative requirements 

The physical works would take time to implement.  A preliminary twelve month implementation 
programme has been identified to deliver physical works: 
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 0 – 3 months: investigations, consulting, design, increased maintenance and some physical 
works (e.g. Dudley Creek temporary pump station has 1000 l/s capacity) 

 3 – 6 months: House defences underway, construction of Dudley Creek Catchment Scheme 
completed, majority of other local area schemes completed 

 6 – 12 months: House defences underway and Lower Heathcote bunding underway. 

 12 months: Physical works complete 

However, to get a realistic and cost-effective programme, the Council will need further work to assure 
that materials and resources are available and to prioritise locations. As some of the proposed 
activities are large scale, there will be lead-in times to secure the right people and materials. 

30.3 Prioritisation 

The vulnerability of residents and frequency of flooding will determine the implementation programme. 
The most vulnerable people take priority, such as the elderly, families with young children and the 
sick.  

 

Figure 31 Lower Heathcote riverside properties - extensive floor level flooding on Riverlaw Terrace. 
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31 Conclusion 

Recent flooding in Christchurch has added to the problems of residents who are recovering from the 
earthquakes. Their concerns now include flood damaged property, unhealthy homes and the anxiety 
that comes with not knowing what the future holds.  

The taskforce undertook an assessment of the most vulnerable residents in Christchurch to better 
understand the cause, extent on impact on them. The assessments highlighted the need temporary 
flood defence measures for the most vulnerable residents to help them find security and safety in their 
homes, while permanent solutions are investigated. Social impacts of flooding were also described 
particularly for the worst affected area of Flockton. 

A range of short term flood defence measures were assessed in terms of house protection, 
maintenance and local area solutions. The flood defence measures were assessed for each area and 
were measured against the vulnerability levels defined within the report.  

The outcome of the taskforce is the identification of a range temporary flood defence measures to 
help protect the most vulnerable houses from regular flooding. 
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Section E: Appendices 


