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1. INTRODUCTION 

 

1.1 My full name is Tony Oliver. I am employed part time by the Canterbury 

Regional Council (ECan) as a Principal Hazards Analyst (Floods).  

 

1.2 I have a Bachelor of Engineering Degree (Canterbury) and a New Zealand 

Certificate in Engineering (Civil). I am a member of the Rivers Group of  the 

Institution of Professional Engineers New Zealand, and the New Zealand 

Hydrological Society. 

 

1.3 I have had over 30 years’ experience in water engineering, working in central 

and local government and private consultancy, both in New Zealand and the 

United Kingdom. This experience includes water resource engineering, 

hydrologic and hydraulic analyses, flood mitigation investigations and design, 

hydrologic and hydraulic computer modelling, and floodplain management 

planning. After 12 years working full time at the ECan, I now only work on a 

casual part time basis.  

 

1.4 My work entailed investigating flooding issues throughout Canterbury and 

included floodplain management planning, hydrologic and hydraulic 

investigations, including computer modelling, and giving advice on flood 

hazards. Investigation work I have undertaken includes river and floodplain 

modelling of the Waimakariri and Ashley Rivers and associated floodplains. I 

have also developed a number of floodplain management strategies in 

conjunction with the relevant communities and District councils. I have also 

provided expert evidence at a number of District and Regional Council 

hearings, as well as Environment Court hearings. I have also previously in 

2011 provided evidence for Christchurch City Council (Council) for Plan 

Change 32, relating to flooding on the Waimakariri River Floodplain. 

 

1.5 I have been engaged by the Council to provide evidence in relation to the 

Waimakariri floodplain stopbanks as they relate to the Waimakariri Flood 

Management Area (FMA) in the proposed Replacement District Plan (pRDP). 

 

1.6 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 
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within my area of expertise, except where I state that I am relying on the 

evidence of another person.   

 

1.7 In this evidence I set out: 

 

(a) the background to the Waimakariri River floodplain; 

(b) the stopbank system and related ECan investigations; and 

(c) the process and methodology used to identify and model the flood 

hazard on the floodplain between the primary and secondary banks. 

 

2. BACKGROUND TO WAIMAKARIRI RIVER FLOODPLAIN 

 

2.1 Much of Christchurch City is located on the Waimakariri River floodplain, 

however the last time floodwaters entered the city was in 1868. Since that time 

numerous flood “protection” measures have been undertaken to reduce the 

threat of flooding. The primary stopbank system is currently designed to 

contain a flow of approximately 4700 m3/s (equivalent to approximately a 500 

year average recurrence interval (ARI) flood event. Breaches of the stopbank 

can (and have) occurred in smaller floods especially due to lateral erosion of 

the stopbanks, a problem with large braided rivers carrying large quantities of 

shingle. 

 

3. ECAN STOPBANK INVESTIGATIONS AND WORKS 

 

3.1 Recognising this threat, ECan commenced a number of investigations over 

twenty years ago. These included flood hydrology, floodplain geomorphology, 

flood risk analysis of likely bank failure locations based on historical breaches 

and stopbank integrity. This work highlighted the need to increase the 

standard of flood mitigation to both the north and south side (Christchurch 

City). Out of this the Waimakariri Flood Protection Project was developed. This 

project adopted a design standard of a 10,000 year ARI flood event. On the 

Christchurch City side (south side) this is achieved by the construction of a 

secondary stopbank system, up to several kilometres south of the primary 

bank, and following older river terraces. Construction on this secondary bank 

has been going for a number of years and is now 70% complete. See the plan 

shown at Figure 1 of Attachment A to this evidence, which shows the location 

of the primary and secondary banks and the floodplain. 
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4. IDENTIFICATION OF FLOOD HAZARDS 

 

4.1 To identify the flood hazard on the floodplain between the primary and 

secondary banks, a significant amount of investigations were undertaken by 

the ECan approximately 10 years ago. This included a detailed LiDAR 

topographic survey and floodplain modelling of the primary stopbank 

breaches. The computer modelling was undertaken jointly by myself and DHI 

(Danish Hydraulic Institute) Water & Environment, and was peer reviewed by 

Barnett & MacMurray. 

 

4.2 The computer model, Mike Flood, is based on software from DHI, which is a 

combined 1 dimensional river model, (Mike 11), and 2 Dimensional floodplain 

model, (Mike 21). The river model was calibrated with a number of observed 

flood events in the Waimakariri River and the floodplain model was calibrated 

with observed flooding in the last stopbank breach in 1957, which flooded 

Coutts Island and overflowed into the Styx River floodplain. 

 

4.3 The primary stopbank breach flows and locations were adopted from the 

comprehensive flood hazard risk assessment. While breakouts could occur at 

a number of locations in the primary system, the most likely scenarios, within 

the City boundary, were considered to be the upper end of Mcleans Island, 

upstream of Orana Park, and at Crossbank (the upper end of Coutts Island). 

The scenarios modelled were the 1/200 (refer Figure 2 of Attachment A), 

1/500, and 1/10,000 (refer Figure 3 of Attachment A) ARI design events. 

Maximum flow velocities on the floodplain were also generated. Note: these 

figures show raw modelling results and no allowance has been made for 

uncertainties nor freeboard, as normally applied for design purposes. 

 

4.4 A flood hazard map i.e. defining high/low hazard, was produced for the 1/500 

year ARI event (refer Figure 4 of Attachment A) on the basis of depth > 1 

metre or product of depth & velocity > 1. This was provided to the Council for 

inclusion in the District Plan. The flood hazard maps can be used to identify 

appropriate land use and the maximum flood depth maps can be used to 

determine minimum floor levels (with allowances for uncertainties) for new 

buildings on the floodplain, where appropriate. 
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4.5 Allowances for predicted climate change are not included in the modelling, 

given the uncertainty associated with the flood hydrology and breach flows. 

However being an alpine river, flood flows and occurrence are likely to 

increase over time. 

 

 

Tony Oliver 

21 January 2016 

 

 



 

 

Attachment A 
Diagrams to support the Evidence in Chief of Tony Oliver 

 
Figure 1 – Lower Waimakariri River Floodplain Topography – Mcleans – Coutts Island 
 



 

 

Figure 2 – Lower Waimakariri River Floodplain – Predicted maximum depth in a 0.5% AEP (200 yr) event for a breakout at Crossbank or Mcleans 
 



 

 

Figure 3 – Lower Waimakariri River floodplain – Max depth 1/10000 yr breakout scenario 
 
 



 

 

Figure 4 – Lower Waimakariri River Floodplain – Hazard Category in a 0.2% AEP (1 in 500 year return period) event for a breakout at Crossbank or 
Mcleans 
 


