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1. INTRODUCTION 

 

1.1 My full name is Janice Carter.  My experience and qualifications are set out 

in my evidence in chief for the Natural Hazards Hearing dated 13 February 

2015.  

 

1.2 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.   

 

2. SCOPE 

 

2.1 My rebuttal evidence is provided in response to the evidence in chief of Dr 

Wendy Saunders for the Crown (#495) filed on 23 June 2015. 

 

2.2 The definitions covered by my rebuttal are: 

 

(a) Natural hazard; 

(b) Freeboard; and 

(c) Annual Exceedance Probability. 

 

2.3 I also comment on the following key concepts which are used in the 

Natural Hazards Proposal: 

   

(a) Slope instability; 

(b) Intolerable risk; and 

(c) Unacceptable risk 

 

2.4 Dr Saunders and I agree that some clarification or explanation of these 

terms in the proposed introduction to the Natural Hazards Proposal1 is 

required.  I note that the introduction to the Natural Hazards Proposal is 

different to the Introduction section of the proposed Replacement District 

Plan (pRDP), which is addressed by Mr Matheson in his evidence.  

                                                   
1
  Revised Natural Hazards Proposal, Attachment A to Rebuttal Evidence of Janice Carter dated 27 February 2015.  



  

26398885_3.doc  2 
 

 

3. NATURAL HAZARD  

 

3.1 Dr Saunders states at paragraph 8.2 that "It is my understanding that the 

Council's approach to statutory definitions has been to include a definition 

from a statute in Proposal 2, and include a cross-reference and or 

hyperlink to the relevant section in the statute".  

 

3.2 I am aware that this is the approach that the Christchurch City Council 

(Council) has taken with some definitions where the Resource 

Management (RMA) definition is adopted, but it is not universally the case.  

For example, the word "effect" in many instances throughout the pRDP 

would be referring to the RMA definition but it is not included in Proposal 2.  

I do note "natural hazard" is not used in any rules, and a definition of 

"natural hazard" is not relied on to determine status of activities.  

Consequently, I do not consider it necessary to include the term as a 

definition with a cross reference or hyperlink to the RMA definition.  

 

4. FREEBOARD 

 

4.1 A definition of "freeboard" was included in the notified version of the pRDP.  

In my evidence in chief for the Definitions Proposal at paragraph 5.14, I 

recorded my agreement with the authors of the Usability Assessment2 that 

the definition as notified uses technical jargon and is difficult to understand. 

I proposed an alternative in my evidence in chief3 and, as recorded by Dr 

Saunders, proposed a simplified version during informal discussions.   

 

4.2 Dr Saunders has suggested an amendment to the simplified version of the 

definition, which I agree with.  For ease of reference, Dr Saunders' addition 

is shown below: 

 

Freeboard 

means an allowance added to predicted flood water levels to 

account 

for uncertainties, such as: 
                                                   
2
  Proposed Christchurch Replacement District Plan Preliminary Usability Assessment, 24 November, 2014, 

Environmental Management Services, page 13. 
3
  Evidence in chief of Janice Carter for the Definitions Proposal, dated 9 June 2014, paragraph 5.14, page 37. 
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•  flood modelling error margins 

•  inaccuracies in surveying land levels, 

•  construction tolerances, 

•  obstructions in drainage networks and waterways, and 

•  natural phenomena (e.g. wave and wind effects). 

 

5. ANNUAL EXCEEDANCE PROBABILITY (AEP) 

 

5.1 Although it is a fine point, I do not support the proposed use of the 

Canterbury Regional Policy Statement (CRPS) explanation of "Annual 

Exceedance Probability (AEP)" as a definition in the Natural Hazards 

Proposal as suggested in the evidence in chief of Dr Saunders at 

paragraph 9.54.  

 

5.2 This is because, in my view, the CRPS explanation of AEP is not a 

definition but instead is examples of three different scale flood events. This 

is essentially no different to the footnotes the Crown submission sought to 

have deleted. Dr Saunders also refers to removal of the footnotes in her 

evidence at paragraph 9.4.   

 

5.3 I consider the definition as notified is sufficient and appropriate, but if the 

Panel considers examples are useful within the definition itself the 

footnotes from Rule 5.8.1 could be used. If this occurs, I would still prefer 

to leave the footnotes where they sit in the rule as well, because I consider 

them useful in that location. If the footnotes are used as examples within 

the definition, the following change could be made:  

 

Annual Exceedance Probability (AEP) 

means the probability that a flood event of a certain scale or larger 

will occur at a specified location in any given year. For example: 

5% AEP event = 1 in 20 year flood event;  

0.5% AEP event = 1 in 200 year flood event; 

0.2% AEP event = 1 in 500 year flood event. 

 

                                                   
 
4
  Evidence in chief of Dr Wendy Saunders for the Definitions Proposal, dated 23 June 2015, paragraph 9.5, page 11. 
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6. SLOPE INSTABILITY 

 

6.1 I agree with Dr Saunders' evidence in chief at paragraph 8.10 in respect to 

the word "slope instability", and with her suggested amendment to the 

introduction section of the Natural Hazards Proposal.5  That relief is set out 

in Attachment A to this rebuttal evidence.   

 

7. INTOLERABLE RISK / UNACCEPTABLE RISK 

 

7.1 I generally agree with Dr Saunders that amendments are required to the 

introduction of the revised Natural hazards Proposal to provide clarity to 

the concepts of "intolerable risk" and "unacceptable risk".6  

 

7.2 Dr Saunders does not suggest in her evidence the deletion of the word 

"intolerable" but greater clarification, and I support that. My reservation in 

respect to the proposed amendments suggested by Dr Saunders is the 

possibility that it makes use of the words "intolerable risk to life" redundant 

– the replacement being "unacceptable" (unacceptable risk to life).  While 

convenient for a variety of reasons, I consider that this will result in the 

nuance provided by the word "intolerable" with respect to risk to life safety 

being lost. In my experience, this nuance is keenly recognised by 

geotechnical engineers who work in the field of natural hazards (and 

hazards generally) and is reserved for the very worst of outcomes, such as 

loss of life. It is a more precise term, and in my opinion more appropriate in 

the context of the policies written in the Natural Hazards Proposal. 

 

7.3 I further note that when investigating the ordinary meaning of these words 

provided in a variety of dictionaries, the definition of "intolerable" in nearly 

all cases included the concept of something that was unbearable7 (such as 

"intolerable pain"8), whereas "unacceptable" had a more general meaning, 

including not pleasing or not welcome ("some of her ideas were 

unacceptable to other people"; "a word that is unacceptable in formal 

English")9. The difference between the terms can be shown by an example 

                                                   
5
  Evidence in chief of Dr Wendy Saunders for the Definitions Proposal, dated 23 June 2015, paragraph 8.10 , page 10. 

6
  Evidence in chief of Dr Wendy Saunders for the Definitions Proposal, dated 23 June 2015, paragraph 7.3, page 6. 

7
  The New Zealand Oxford Paper Back Dictionary 2

nd
 edition, Oxford University Press, 2006; Dictionary.com (online  

ed). 
8
  Dictionary.com (online ed) – see definition of "intolerable". 

9
  Merriam Webster Dictionary (online ed) – see definition of "intolerable", definition of "unacceptable". 
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– unacceptable pain does not convey the same meaning as an intolerable 

pain. 

 

7.4 Consequently, while I have no real complaint with Figure 110 in the 

evidence of Dr Saunders, I prefer Figure 811 in the Australian and New 

Zealand Standards Handbook for Managing Environment-related Risk, 

which shows "intolerable risk" at the highest end of the scale when 

categorising risk.  I have included this figure below. Figure 8 is similar to 

Figure 3 in Hazardous Industry Planning Advisory Paper No  4: Risk 

Criteria for Land Use Safety Planning, which was presented to the Panel 

by Mr Le Marquand during the Natural Hazards Hearing (Exhibit 14).  

 

 

 

 

 

7.5 I further note that use of the words "intolerable risk to life safety" in the 

proposed Natural Hazard Proposal align the chapter with the terminology 

used in the GNS slope instability risk assessments and in particular the 

overview document Principles and Criteria for the Assessment of Risk from 

Slope Instability in the Port Hills, Christchurch.12 

 

                                                   
10

  Evidence in chief of Dr Wendy Saunders for the Definitions Proposal, dated 23 June 2015, Figure 1, page 7. 
11

  Managing environment-related risk, SA/SNZ HB 203:2012, Figure 8. 
12

  Canterbury Earthquakes 2010/211 Port Hills Stability: Principles and Criteria for the Assessment of Risk from Slope  
 Instability in the Port Hills, Christchurch GNS Science Consultancy Report 2011/319 March 2012 Final. 
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7.6 My alternative suggested wording to the introduction to the revised Natural 

Hazards Proposal is provided in Attachment A. 

 

 

Janice Carter 

2 July 2015 
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Attachment A – Revised Version of Introduction to Natural Hazards Proposal 

(amended from Attachment A Rebuttal evidence of Janice Carter, 27.02.2015) 

 

Introduction to Chapter 5 Natural Hazards 
 
 
The Natural Hazards Chapter is focused on identifying natural hazards affecting the district, 
increasing public awareness of those natural hazards and providing an appropriate district 
planning framework for reducing the risk to the community over the long term.   
The natural hazards that this District is particularly concerned with include: 
 

 intense rainfall events causing flooding from rivers, streams, overland flow and lakes; 

 earthquakes; 

 liquefaction; 

 Slope instability, being cliff collapse, rockfall or boulder roll, and mass movement; 

 tsunami; 

 inundation from the sea and storm surge; 

 coastal erosion; 

 fire; 

 exacerbation of some of the hazards above through climate change and sea level 
rise; and 

 multiple hazards consisting of combinations of the above. 
 

The Chapter includes provisions in respect to flooding, liquefaction and slope instability as 
part of  Phase 1 of the District Plan Review as these were identified as the priority natural 
hazards in the recovery process.   
The chapter is structured with objectives (outcomes the Plan seeks to achieve), followed by 
general polices (how the objectives will be achieved) and a more detailed set of policies on 
each of the priority natural hazards of flooding, liquefaction and slope instability.  The 
objectives and policies are generally implemented by Rules in this District Plan.   These 
Rules are primarily found in the Natural Hazards Chapter.  The exceptions to this are where 
the policies: 
 

 Are implemented by rules in other parts of the Plan; 

 Are supported by Rules to be provided in Phase 2 of the District Plan Review; and 

 Provide guidance in the consideration of plan changes such as rezoning of land. 
The Rules section of the Natural Hazards Chapter is divided into the three priority natural 
hazards discussed above.  Rule 5.8 deals with Flood Hazard, Rule 5.9 with Liquefaction and 
5.10 with Slope Instability.  Natural Hazard overlays are identified in the Planning Maps and 
identify the relevant rules at the property level.  A section on information requirements for 
plan changes and resource consent applications is provided in Section 5.11. 
 
A key policy (Policy 5.2.7) refers to the need for increased awareness of natural hazards and 
to encourage people to include measures beyond those afforded by existing use rights under 
the Resource Management Act 1991.  Policy 5.2.7a is primarily implemented through 
identifying properties subject to natural hazards on the planning maps, while the Plan 
anticipates that methods to achieve policy 5.2.7b will occur outside the Plan requirements. 
There are a number of concepts used in this Chapter not found elsewhere in the district plan.  
An explanation of some of these key concepts is provided below.  These explanations are 
intended only to assist in understanding the policies and are not definitions in themselves. 
 
Key Concepts 
 
Unacceptable/, intolerable, tolerable and acceptable levels of risk 
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When the Plan uses the words “unacceptable” or “intolerable” level of risk it generally means 
that the level of risk to property and infrastructure is so high that it cannot be justified except 
in extraordinary circumstances

13
. This means that in the absence of appropriate and effective 

mitigation to reduce the level of risk the land use planning response will be to avoid 
development. 
 
In this Plan use of the word “intolerable” is reserved for situations where there is a life safety 
risk identified.  Intolerable risk to life safety is a concept used to explain the point where it is 
considered that the risk to life is so great that it cannot be justified or development that would 
put that life at risk provided for, except in extraordinary circumstances.

14
 

 
A tolerable level of risk is one where there is a willingness to live with a risk due to the 
benefits associated with being in the area.  In other words, people may be able to tolerate 
some risks under certain circumstances in return for specified benefits.

15
  Acceptable risk is 

one where the level of risk is as low as reasonably practicable and additional mitigation 
measures will not result in significant reduction in risk levels

16
.  

 
In this Plan use of the word “intolerable” is reserved for situations where there is a life safety 
risk identified.   
 
Intolerable risk to life safety: 

 
In terms of the policies in the Plan intolerable risk to life safety is a concept used to explain 
the point where it is considered that the risk to life is so great that it cannot be justified or 
development that would put that life at risk provided for, except in extraordinary 
circumstances. 
 
 
Annual individual Fatality Risk (AIFR) 
 
A metric used in this Plan to determine the level of life risk associated with for Slope 
Instability Hazard is the Annual Individual Fatality Risk (AIFR) which is defined in this Plan as 
“the probability or likelihood that an individual will be killed at their place of residence in any 
one year as a result of cliff collapse, rockfall or mass movement.” 

 
An intolerable risk to life safety is largely a judgement call that will differ depending on 
circumstances. Using the AIFR metric an AIFR of 10

-4
 (chance of 1 in 10,000 of death from 

rockfall, cliff collapse, mass movement) may be considered intolerable level of risk to life for 
normal residential activity, but for a preschool or greenfield development it might be 
considered to be appropriately determined as being 10

-5
 (1 in 100,000 chance of death).  The 

AIFR used in this Plan is modelled using residential occupancy as a key component.  
Consequently, for the likes of a utility building or structure with no people occupying it, the 
residential AIFR is unlikely to be an appropriate metric.  The risk to life safety in these 
situations is a consideration largely during the construction period and periods of 
maintenance. 

 
Mapping in the District Plan has used the AIFR metric of 10

-4 
and operates as an alert layer 

that is the trigger point for resource consents for known areas subject to cliff collapse, rockfall 
and mass movement.  This enables geotechnical assessment of the life safety risk to occur 
before new development takes place. 

                                                   
13

 The ALARP Principle (As low as reasonably practicable) – in Risk Criteria for Land Use Safety Planning January 2011  
Hazardous HIPAP 4, NSW Government Department of Planning, page 11 
14

 The ALARP Principle (As low as reasonably practicable) – in Risk Criteria for Land Use Safety Planning January 2011  
Hazardous HIPAP 4, NSW Government Department of Planning, page 11 
 
15

 Risk Management guidelines  -companion to AS/NZS 4360:2004.  Standards Australia HB 436:2004 page 65. 
16 Standards New Zealand. (2012). Managing environmental-related risk (SA/SNZ HB 2034:2012) Standards 
Australia /Standards New Zealand, page 54 


