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1. INTRODUCTION 

 

1.1 My full name is Dr Charles Ian Wright.  I hold the position of Senior 

Geotechnical engineer at Christchurch City Council (Council). I have been in 

this position since May 2013. 

 

1.2 My experience and qualifications are set out in my evidence in chief for the 

Natural Hazards Stage 1 hearing (Stage 1 Evidence). 

 

1.3 In addition to my qualifications and technical expertise laid out in my Stage 1 

Evidence, I have the following credentials which are of interest to the topic of 

coastal hazards.  I am a member of the Coastal Education and Research 

Foundation and a technical reviewer of their Journal Of Coastal Research. I 

am also a member of the New Zealand Coastal Society.  

 

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

coastal hazard issues in relation to the baches located at Taylors Mistake, 

Boulder Bay and Hobson Bay (Taylors Mistake Baches) in the proposed 

Replacement District Plan (pRDP). 

 

1.5 I have previously provided evidence in relation to the following pRDP hearings: 

 

(a) Natural Hazards (Stage 1);
1
 

(b) Natural Hazards Cliff Collapse;
2
 and 

(c) Residential (Stage 2).
3
 

 

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 

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  Evidence in chief dated 13 February 2015, supplementary evidence dated 16 March 2015, rebuttal evidence dated 

27 February 2015, second supplementary evidence dated 19 March 2015 in relation to 22 Bridle Path Road and 49 
Horotane Valley Road dated 19 March 2015 and further supplementary evidence in relation to 42 Zephyr Terrace 
dated 21 May 2015. 

2  Supplementary evidence in relation to the cliff collapse certification regime dated 22 December 2015. 
3  Evidence in chief dated 18 August 2015 and rebuttal evidence dated 2 September 2015. 
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1.7 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are set out in Appendix A of my evidence. 

 

Knowledge of the Taylors Mistake Baches 

 

1.8 I have been involved as a technical expert providing advice to the Council on 

coastal processes, which has included a review of the nature of the hazards 

(both slope instability and coastal) for the Taylors Mistake Baches in the Open 

Space Coastal Zone.   

 

1.9 I have undertaken numerous field trips around Christchurch and the Greater 

Banks Peninsula looking at these coastal processes, which may under 

particular circumstances be regarded as a hazard. I have, in particular, 

undertaken a number of site visits to the Taylors Mistake Baches, the latest 

being on 7 January 2016.   

 

1.10 I have read and agree with the statement of evidence of Don Macfarlane also 

filed in respect of the Open Space Coastal Zone (dated 5 February 2015) 

relating to the slope hazards to the Taylors Mistake Baches. I can confirm that 

I have been out to site with Mr Macfarlane and had numerous discussions on 

this topic with him.  

 

1.11 I have read the joint expert statement by Don Macfarlane and Neil Charters 

dated 22 January 2016, which summarises the nature of the hazards 

associated with the baches and I agree with this statement. 

 

1.12 I also attended the mediation in relation to the Taylors Mistake Baches on 27 

January 2016. 

 

2. EXECUTIVE SUMMARY 

 

2.1 My evidence relates to the Open Space Coastal Zone, particularly issues 

associated with coastal erosion and inundation for the Taylors Mistake 

Baches. 

 

2.2 I have assessed the Taylors Mistake Baches on a site-specific basis and 

determined whether they are susceptible to coastal erosion or coastal 

inundation, each within either a 50 year or 100 year timeframe. 
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3. WITHDRAWAL OF THE COASTAL HAZARD PROVISIONS 

 

3.1 Whilst I understand that the Coastal Hazard provisions have been withdrawn 

from consideration in the pRDP process, I understand that coastal hazard 

factors are still relevant to the Taylors Mistake Baches and the relevant rules 

to be implemented for the baches in the pRDP. 

 

3.2 I make my comments below from a technical perspective and I will leave it to 

legal submissions for the discussion of how the coastal hazards affecting the 

Taylors Mistake Baches ought to be taken into account when considering rules 

relating to the baches. 

 

3.3 I have set out the background to the hazards affecting Taylors Mistake Baches 

in order to better inform the Panel of the circumstances affecting the baches 

now and what will affect the baches in the future.  

 

4. BACKGROUND TO THE HAZARDS AFFECTING THE TAYLORS MISTAKE 

BACHES – GEOLOGY OF CHRISTCHURCH 

 

4.1 An understanding of the geology of the Coastal regions around Christchurch 

and in particular, how it has responded to the recent earthquake loading, is 

fundamental in understanding the nature of the multiple natural hazards that 

affect the Taylors Mistake Baches. 

 

4.2 The geomorphology of the Christchurch and greater peninsula area is defined 

by two contrasting geological sequences.  One is the Pleistocene aged (1.8 

million years to 11.5 thousand years before present (BP)) to Holocene aged 

(11.5 thousand years to present) sediments that make up the 'soft' component. 

which includes the flat lying areas. The other is the Miocene aged (24 million 

to 5.3 million years BP) volcanic sequences that make up the 'hard' 

component of the Port Hills and wider Banks Peninsula.    

 

4.3 These younger Pleistocene - Holocene sediments are underlain by over 

2,000m thickness of older sediments that comprise the Canterbury Basin.  In 

the vicinity of the city the basin thins to in the order of 800m before wedging 

out against the volcanic sequences of the Port Hills. 
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4.4 During the last glaciation which ended about 20,000 years BP, sea level was 

some 120 m lower than present. At that time the gravel-dominated Canterbury 

plains extended well beyond the present coastline out on to what is now the 

continental shelf. As warming began, the sea rose to reach its present level 

about 7,000 years BP, and at that stage the local coastline formed well inland, 

near the western side of Hagley Park. Sea level then peaked at about 3,500 

years BP at slightly higher levels than today (GHD, 2015).  

 

4.5 Progradation of the coastline has been caused by sediments supplied by both 

the local and regional catchment rivers (like the Waimakariri River) since 7,000 

years BP.  This sediment supply and a lowering of sea level since the Mid-

Holocene highstand have gradually pushed the coastline eastwards to its 

present position at New Brighton and around the flat lying areas of the 

peninsula including Taylors Mistake and Godley Head.  

 

4.6 I note that there has been considerable discussion (including a number of 

articles in the media (referenced in Appendix A)) on whether the Christchurch 

linear coastline is still actively prograding (accreting).  Historically, from a 

planning perspective, this has been considered the case as the Canterbury 

Regional Council, in the delineation of the Regional Coastal Environment Plan 

(RCEP, 2005), assessed the southern Pegasus Bay shoreline to be an 

accreting shoreline.   

 

4.7 Various coastal scientists including Hicks in his 1998 report on the Canterbury 

coastline has essentially confirmed this. However, it is worth noting that not all 

scientists were in agreement as Kirk (1979) was of the opinion that rather than 

being in a prograding state the coastline was in fact stable (in dynamic 

equilibrium).   

 

4.8 It is interesting to note that whilst the Tonkin and Taylor (2015) report
4
 

presents a considerable amount of information on the coastline stability they 

do not make a statement on whether they regard the coastline as being 

accretionary.  Instead, they indicate that although in the short-term (27 years 

of field measurements) their analysis indicates significant periods of accretion 

that are often offset by sudden storm erosion events.  By averaging the 27 

profile erosion rates they provide we can get an overall estimate of an 

accretionary rate of 0.43 m per year.   

                                                   
4  I am aware that the Tonkin and Taylor report is currently the subject of a peer review, I make my comments in 

relation to the report as it currently stands. 
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4.9 It is therefore my opinion, based both on my geomorphic understanding of the 

coastline and reading through much of the scientific literature, that this 

coastline should be broadly classified as being in a dynamic state of 

equilibrium (rather than actively prograding) where longer periods of accretion 

are offset by very short term erosional events.  

 

4.10 The combination of a large storm event, especially superimposed on a spring 

or perigean (King) high tide, will lead to considerable erosion which will 

drastically change the coastline and potentially pose a hazard to any hard 

structures located there (such as at Taylors Mistake).  Of particular concern is 

whether another storm event occurs shortly after the first event and before the 

coast has a time to 'recover'.  In this scenario the natural dune defence 

including the small dune system at Taylors Mistake system will have been 

compromised and the hinterland will therefore be more exposed. 

 

4.11 It is my expectation that the combination of more frequent and larger storm 

events combined with an accelerating sea-level rise predicted with climate 

change will greatly exacerbate the scenario I have described above.  This may 

well turn what I regard as a stable coastline into an actively eroding one. 

 

5. COASTAL HAZARDS AFFECTING THE TAYLOR'S MISTAKE BACHES 

 

5.1 The Taylors Mistake Baches are all located within the coastal area of the Port 

Hills.  The Port Hills coastal topography is one of rocky cliffs and steep slopes, 

combined  with small sandy and boulder pocket beaches.  Each coastal form 

has a different coastal profile which has been sculptured from an interaction of 

erosive processes interacting with the geology. 

 

5.2 As part of the Council obligation to work with Bach owners I have been asked 

to provide comment on the natural hazards which may pertain to these 

structures.  For slope stability hazards (cliff collapse and rockfall) I defer to 

Don Macfarlane's expertise and his statement on these issues. I have rather 

focused my attention on whether the baches are susceptible to coastal 

processes and whether these can be considered a hazard including those 

defined in the Regional Policy Statement on High Hazard areas.
5
    

 

                                                   
5  See Policy 11.3 of the Canterbury Regional Policy Statement. 
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5.3 The coastline is simply defined as the point where the land meets the sea.  

Whereas coastal erosion can be regarded as the process which causes the 

coastline to retreat landward. As such, the coastal erosion point should be 

regarded as the permanent position of the coastline at any one time. 

 

5.4 Obviously rocky coastlines are more resistant to coastal erosion than sediment 

formed 'flat' coastlines.  Wave erosion, typically from an open marine 

environment, is the dominant erosive force. Sandy (and to a lesser extent 

boulder) beaches are more dynamic and more susceptible to movement of the 

sediment in response to that associated with wave, current, wind and fluvial 

processes. 

 

5.5 Inundation (in a marine context) is regarded as a slightly different process to 

coastal erosion.  It is regarded as the 'one-off flooding' of the coastal zone by a 

large storm event which is due to a passive creep in water levels rather than a 

sudden onslaught of high wave energy which typically drives coastal erosion.  

The inundation point is typically regarded as the furthest point inland (on the 

flat coastline) where the water reaches. 

 

5.6 Rocky coastlines are typically very steep and it can be argued that the only 

real hazard is that of wave-induced coastal erosion.  This is because the coast 

(or structure) is exposed through the process of wave action (typically 

associated with a high energy storm) which may not result in the permanent 

loss of the coast (rock) but rather damage to the structure. I therefore do not 

consider this to be a 'one off inundation' where the water 'creeps in' with little 

energy to actively erode.   

 

5.7 Considering the above statement, for the baches that are located on a rocky or 

boulder beach setting, I have made no attempt to define whether the 

structures located on a predominantly rocky setting will be subject to  

inundation as I do not believe it is a pertinent process in this environment.  I 

have however provided a classification for the baches located on flatter ground 

which may be subject to a more passive inundation process. 

 

5.8 The open rocky coast where many of the baches are located is typically 

exposed to high energy wave action under storm conditions.  This is where the 

large offshore generated waves break on or close to the beach face and 
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expend a large amount of energy as the wave runs-up the swash or backshore 

zone.   

 

5.9 Boulder beaches typically have a storm (or winter) berm which denotes the 

level where high energy waves have eroded against in the past.  These storm 

conditions, specifically the high wave energy, have the ability to cause coastal 

erosion as well as pose a potential risk to life. Therefore, I would consider 

them a 'high hazard' area according to the Canterbury Regional Policy 

Statement. 

 

 

 
Figure 1: Typical beach profile showing storm and calm wave profiles (From Sorensen, 2006). 

 

5.10 Without undertaking a detailed site specific study, it is not possible to 

accurately predict what the local maximum reach of the storm waves may be 

due to the complex nature of the interacting storm wave energy, topography 

and geology. I have therefore undertaken a simple estimate on the potential 

run-up (or reach) ideal storm conditions may bring to the baches: 

 

(a) T&T (2015) provide a storm tide height of 1.85 m (LVD) for a 1% AEP 

event and a height of 1.8m for a 2% AEP event;  

(b) I have adopted a sea level rise of 1.0 m by 2115 and 0.4 m by 2065 

for this assessment, based on the mid-range IPCC projections for the 

RCP8.5 emission scenario; 

(c) T&T (2015) indicate a deep water wave height for offshore Taylors 

Mistake to be 5.32 m height for a 1% AEP storm and 5.15 m for a 2% 

AEP storm; 
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(d) Although offshore waves increase their height as they shoal, in reality 

they break before the coastline in the surf zone therefore I have taken 

the height of the broken wave is to be half the deepwater height;   

(e) For a 1% AEP event T&T (2015) provide a deepwater wave height of 

5.32m and a 2% AEP event height to be 5.15m giving a wave set up 

of 2.66 m and 2.58 m respectively; 

(f) For the 1% AEP 'erosion' levels = 1.85 m + 1m + 2.66 m = 5.51 m 

(LVD 1937 datum) or (14.55 m above CCC Datum); and 

(g) For the 2% AEP 'erosion' levels = 1.80 m + 0.4m + 2.58 m = 4.78 m 

(LVD 1937 datum) or 13.82 m above CCC Datum. 

 

5.11 Where the baches were located partially seaward of the 14.5m CCC datum 

contour (provided by the post-earthquake LiDAR), I considered the structure to 

be located within a zone susceptible to coastal erosion within a 100yr 

timeframe.  

 

5.12 Where the baches were located partially seaward of the 13.5m CCC datum 

contour (provided by the post-earthquake LiDAR) I considered the structure to 

be located within a zone susceptible to coastal erosion (out to a 50yr 

timeframe). 

 

5.13 During my fieldwork I checked these estimates through site-specific visual 

assessments to confirm that the structures are already (or will in the future) be 

susceptible to erosive forces. 

 

5.14 I have contributed to the "Coastal Hazard Assessment" column in the table 

attached to Sarah Oliver's evidence which summarises the issues and values 

affecting the Taylors Mistake Baches.  In relation to coastal erosion and 

inundation, I have used the following notations for factors affecting the baches: 

 

(a) susceptibility to coastal erosion within a 100yr timeframe have been 

marked with 'CE'; 

 

(b) susceptibility to coastal erosion within a 50yr timeframe have been 

marked with 'CE1'; 

 

(c) susceptibility to coastal inundation within a 100yr timeframe have 

been marked with 'CI'; and 
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(d) susceptibility to coastal erosion within a 50yr timeframe have been 

marked with 'CI1'. 

 

5.15 Whilst in theory storm wave conditions along an open coast can present a risk 

to life, I do not believe this a credible risk for the bach occupants as the 

occupants will have plenty of time to evacuate.  Therefore the risk posed by 

coastal erosion and inundation is largely a risk to property. 

 

 

Dr Charles Ian Wright 

5 February 2016 
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