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1. INTRODUCTION 

 

1.1 My full name is Peter Derek Christensen.  I am a surface water engineering 

consultant seconded to Christchurch City Council (Council) to work as a 

technical advisor within the Land Drainage Recovery Programme (LDRP). I 

have been seconded to Council since July 2013, and have been working in the 

LDRP team since July 2014. 

 

1.2 I hold a Masters of Engineering from Lincoln University.  I have 20 years’ 

experience in surface water engineering.  I am also a member of the Institute 

of Professional Engineers New Zealand (IPENZ) and am a committee member 

of the Stormwater Group of Water New Zealand. 

 

1.3 As part of my role at the Council I have been asked to provide evidence in 

relation to the importance of the Flood Ponding Management Areas (FPMAs) 

to the LDRP. Retention of natural ponding areas is a key part of the suite of 

measures used by the LDRP to mitigate the effects of the earthquakes on 

flooding. 

 

1.4 I confirm that I have read the Code of Conduct for Expert Witnesses contained 

in the Environment Court Practice Note 2014 and that I agree to comply with it. 

I confirm that I have considered all the material facts that I am aware of that 

might alter or detract from the opinions that I express, and that this evidence is 

within my area of expertise, except where I state that I am relying on the 

evidence of another person.  The Council, as my employer, has agreed to me 

giving expert evidence on its behalf in accordance with my duties under the 

Code of Conduct. 

 

1.5 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are: 

 

(a) the Chapter 5 Natural Hazards Proposal (Proposal); 

(b) the section 32 evaluation report; and 

(c) the statements of evidence of Mr Graham Harrington and Ms Iris 

Brookland. 
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2. SCOPE 

 

2.1 My evidence will cover: 

 

(a) the background to the LDRP; 

(b) the role and retention of natural ponding areas in the recovery of 

Christchurch and their essential part in post-earthquake flood 

mitigation, particularly in the Hendersons Basin, Cashmere Stream 

Floodplain, Hoon Hay Valley, and Cashmere-Worsleys Ponding 

Areas; and 

(c) the specific relief sought by G & J McVicar and Christ's College 

Canterbury to remove the FPMA and High Flood Management Area 

(HFHMA) from parts of their land identified in their submission. I 

include this in my evidence due to my knowledge of works being 

planned by Council to mitigate the effects of the development.   

 

3. EXECUTIVE SUMMARY  

 

3.1 This evidence describes the importance to the LDRP of maintaining natural 

ponding areas. These areas provide a natural buffering function by attenuating 

flood waters, which reduces the impact on other areas. With the increase in 

flood risk in many areas as a result of earthquake effects, the importance of 

this natural function is increased. The LDRP is currently intending to increase 

the storage potential in these areas to provide mitigation downstream. If these 

ponding areas are further encroached upon, this will likely result in negative 

impacts on downstream properties, and removes the opportunity to provide 

further flood relief in the vicinity of the ponding areas and downstream.    

 

4. BACKGROUND OF THE LAND DRAINAGE RECOVERY PROGRAMME 

 

4.1 The Canterbury earthquakes increased flood risk in some parts of the city by 

changing the topography and damaging land drainage infrastructure. The 

LDRP was established by the Council in 2012 to understand the 

consequences of the earthquakes on the land drainage network within the city 

limits.  
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4.2 The objective of the LDRP is: 

 

(a) to implement a prioritised programme of investigations and physical 

works to repair damage and restore flood risk to pre-earthquake 

levels; and 

(b) use a benefit/cost analysis and risk based approach to determine an 

appropriate response, being either: physical works, policy 

intervention, adaptation or adaptive management. 

 

4.3 The projects that form the LDRP programme of works are divided into two 

streams: "investigations" projects and "physical works" projects. A total of 107 

investigation projects have been identified to date. Of these investigation 

projects, 64% have been completed or are underway in 2015. Of the 

remaining, 36% these are scheduled to be initiated in 2016. 

 

4.4 The approved budget for the first three years of spend in the programme 

currently totals approximately $170 million in the Council's Long Term Plan 

(LTP). In the LTP 10-year horizon, approximately $315 million is identified for 

investigations and physical works. To complete, the full LDRP programme 

would require spending on a similar scale over more than 30 years. This 

highlights the scale of the flooding problems facing the city as a result of the 

earthquakes. 

 

4.5 The LDRP currently has investigations and/or physical works underway or 

completed within the following ponding areas:  

(a) Hendersons Basin, Cashmere Stream Floodplain, Hoon Hay Valley, 

and Cashmere-Worsleys Ponding Area (collectively referred to as 

Upper Heathcote); and  

(b) Cranford Basin. 

 
4.6 The Cranford Basin project entails investigating the active management of 

storage within Cranford Basin. Active management and physical works could 

increase the storage of flood waters within Cranford Basin, providing relief to 

the adjoining catchments including the Flockton area through the diversion of 

flows from the upper catchment away from Dudley Creek and the Flockton 

area. The Flockton area was the area most affected by flooding exacerbated 

as a result of earthquake related land damage and is the highest priority area 

for the LDRP. 
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4.7 The 2014 Christchurch Mayoral Flood Taskforce (Taskforce) identified that 

the areas alongside the Heathcote River have also been severely affected by 

an increase in flooding vulnerability due to earthquake effects, second only in 

scale and severity to the Flockton area. Investigations currently underway 

have identified that increasing storage in the Upper Heathcote can mitigate 

some of the earthquake effects on flooding downstream. Other works will still 

be required, but are complex, costly, and will have a much longer approval and 

implementation timeframe, leaving residents at risk of flooding for longer.  

 

4.8 Increased downstream flooding can have direct economic impacts on the 

community, such as damage to houses, business and infrastructure, clean-up 

costs and costs of flood management activities. 

 

4.9 Flooding can also have indirect economic and social impacts. The Taskforce 

investigated the social and health impacts of the post-earthquake flooding in 

Christchurch. The Taskforce identified a number of social and indirect impacts 

from flooding such as increased stress and anxiety in the community, reduced 

economic activity, inefficiency in transport networks, increased insurance 

costs, strain on the public health system, and delays in access for emergency 

response vehicles. 

 

4.10 In order to restore the flood risk in Christchurch to pre-earthquake levels, 

natural ponding areas will not only need to be maintained as ponding areas, 

but the storage within these areas on Council-owned land may need to be 

increased to counter the earthquake-induced changes in flood risk. It is for this 

reason that the perspective of the LDRP is being provided as evidence in 

support of the FPMAs.   

 

5. THE ROLE OF NATURAL PONDING AREAS IN EARTHQUAKE RECOVERY 

 

5.1 The Stage 3 Natural Hazards (Part) proposal includes rules to protect natural 

ponding areas as the FPMAs. The ponding areas identified for this provision 

are those which are susceptible to flooding in a 1 in 200 year average 

recurrence interval (ARI) event.   

 

5.2 The maintenance of natural ponding areas is an important part of the flood 

management system in Christchurch as they act as buffers during extreme 

events, holding water upstream and slowly releasing it over time. This 
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attenuates peak flows and reduces downstream flood levels. As these ponding 

areas have been a part of the natural drainage system for a long period of time 

downstream drainage channels are not sized for unattenuated flows. 

Therefore if these areas were not available for ponding then flood levels would 

likely increase in vulnerable areas.  

 

5.3 The possibility of sea level rise and rainfall intensity increase due to climate 

change means that the management of the natural ponding areas will become 

more critical over time. While ponding areas cannot fully mitigate the impact of 

these changes (and will have little effect in the downstream tidal reaches), they 

can be managed to address some of the effects which will allow time for other 

measures to be implemented. 

 

5.4 If the Cranford Basin or Upper Heathcote FPMAs were lost through filling for 

development, then the flood waters which would previously have been held in 

the ponding areas may be released more quickly, with the potential to increase 

flood levels and velocities downstream in most conceivable scenarios.  

 

5.5 The removal of protection of the FPMAs would likely increase the existing 

flood risk. However, since the earthquakes the FPMAs have become even 

more important in mitigating the increase in flood risk resulting from the 

earthquakes. The next section of evidence will describe how the storage 

available in the FPMAs will be used in this way by the LDRP, with a particular 

focus on the Upper Heathcote area. 

 

5.6 Long term flood management options for remediation of the earthquake effects 

in the upper and mid Heathcote are likely to include both engineering and 

planning interventions. 

 

5.7 Engineering interventions downstream are costly due to the long, linear nature 

of flood protection required, and the limited corridor for works.  As an example, 

the LDRP initiated a study into a river and tidal flood protection scheme for the 

Heathcote River. This project estimated that flood walls along the Heathcote 

River upstream of Ensors Road to prevent flooding would cost approximately 

$206 million. This is the cost of engineering intervention utilising the current 

ponding areas, and would most likely increase in cost if the Upper Heathcote 

ponding area was filled through development.  
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5.8 Engineering and/or planning interventions along the Heathcote River will likely 

take some time to implement due to the cost, engineering challenges, land 

purchase, consultation and policy decisions required. Given the likely time 

frame for such works, the LDRP initiated investigations to analyse whether 

additional flood detention storage in the Upper Heathcote would provide any 

benefit to residential dwellings along the Heathcote River which have an 

increased risk of above floor flooding as a result of earthquake effects. 

 

5.9 Preliminary hydraulic modelling has been used to assess the impacts of 

several possible options for storage in the upper Heathcote. The water levels 

derived from the modelling were then compared against known and estimated 

post-earthquake floor levels to assess the benefit of each option.  This 

preliminary modelling has shown benefits downstream of the potential storage 

in the upper and mid Heathcote areas, mitigating some of the effects of the 

earthquakes on flooding.   

 

5.10 Based on this preliminary analysis it is in my view that optimising storage in 

the upper Heathcote area provides a strategic flood management opportunity 

for Council that meets a range of Council objectives (including those of the 

LDRP) and presents a potential component of a strategic long term 

sustainable engineering intervention option. 

 

5.11 Loss of the current storage capacity, and of the ability to add new storage, 

could potentially result in increased flooding of residents over and above the 

increase in flooding resulting from earthquake effects. This is because the 

attenuating effect of the ponding areas will be lost. 

 

5.12 In addition, the loss of storage will likely increase the cost of any mitigation 

works. In fact, the LDRP is actively working to increase storage volumes in 

both the Cranford Basin and in the Upper Heathcote areas on Council owned 

land. 

 

5.13 I do accept that filling of some areas on the periphery of the FPMAs can be 

managed through provision of compensatory storage and attenuation (as 

explained to the Panel by Brian Norton on several occasions). However, I do 

not accept that infilling of the core ponding areas can be adequately mitigated 

due to the impact on downstream properties and the likely increase in costs of 

providing downstream mitigation.  
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6. CONSIDERATION OF SPECIFIC SUBMISSIONS 

 

6.1 I have been asked to assess the specific relief sought in submission #3677 by 

G & J McVicar and Christ's College Canterbury (the Submitters), insofar as it 

relates to my area of expertise and knowledge of the planned flood 

management works in that area.  As a result of this assessment I have come 

to a conclusion where I consider that it is appropriate for the relief sought to 

either be accepted or rejected. 

 

6.2 Ms Brookland in her evidence has stated that she recommends accepting the 

submission for the removal of the FPMA and HFHMA overlays from the 

Submitters land in the Cashmere-Worsley FPMA. She has accepted the 

submission on the basis that: "A concept for development and flood storage 

systems has been developed, engineered and agreed to by the submitters and 

the Council that allows development of parts of the site while maintaining the 

current flood storage function."
1
 

 

6.3 The LDRP has recently been in negotiations with the Submitters, seeking to 

fast-track augmentation of the existing flood detention storage within the 

Cashmere-Worsley Valley (Valley). 

 

6.4 The Valley has been identified for some time as one of the most significant 

opportunities within the Upper Heathcote area for flood detention storage to 

reduce downstream water levels, particularly in the Cashmere Stream 

Floodplain and along the upper and mid reaches of the Heathcote River. 

 

6.5 The development proposal is subject to an Environment Court ruling
2
 which 

sets out the detention volumes to be achieved within the site below a certain 

contour. A subsequent private development agreement (PDA) between 

Council and the Submitters established the mechanism to meet the volumes 

required by the ruling, and to increase storage within the Valley to provide 

downstream benefits. This increased storage will be achieved through the 

construction of a bund. 

 

6.6 The LDRP wishes to fast-track the development of a bund in order to provide 

more immediate relief to those residents along the upper and mid Heathcote 

                                                   
1  Evidence in chief of Iris Brookland on behalf of the Council dated 21 January 2016 at paragraph 10.20. 
2  Cracroft Residents Association Incorporated & Ors v Christchurch City Council EnvC C9/2009, 16 February 2009. 
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River at increased risk of flooding due to the effects of the earthquakes. Ideally 

this would be constructed in the summer of 2016/17. Therefore it is highly 

likely that the mitigation works will be in place prior to the development taking 

place.  

 

6.7 It is on the basis of this information that I support the acceptance Ms 

Brookland's recommendation to accept the submission. 

 

 

 

Peter Derek Christensen 

21 January 2015 


