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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 dated 13 February 2015 for the Natural Hazards 

Proposal.  

 

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 This supplementary evidence is provided in response to matters raised by 

the Independent Hearings Panel (Panel) during the course of the hearing 

of the Introduction Proposal (Part) and Definitions Proposal (Part) on 

13 July 2015. 

 

2.2 As requested by the Panel, this supplementary evidence covers the 

following definitions: 

 

(a) Slope instability hazard mitigation works; and 

(b) Annual exceedance probability. 

 

2.3 I also propose a new definition of 'Rock fall hazard removal'. 

 

2.4 Proposed amendments to the definitions as a result of this evidence are 

shown in red text. 

 

2.5 I have discussed the definition of "Annual exceedance probability" with 

Mr Graham Harrington (Senior Surface Water Planner) and the definitions 

of "slope instability hazard mitigation works" and "rock fall hazard removal" 

with Dr Mark Yetton (Engineering Geologist). 
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3. SLOPE INSTABILITY HAZARD MITIGATION WORKS & ROCK FALL HAZARD 

REMOVAL 

  

3.1 Ms Dawson raised the issue1 that the definition of Slope instability hazard 

mitigation works includes a mix of mitigation works and removal of source 

rocks and she also pointed out the strong distinction that is being drawn 

between mitigation works and hazard removal works in the Council's 

response to the Panel's Minute2 on rock fall.3  

 

3.2 I consider that deletion of the word "hazards" from the definition of slope 

instability hazard mitigation works will assist to resolve part of this issue 

raised by Ms Dawson. The removal or relocation of source rocks may be 

part of a mitigation proposal.  The works may not totally remove the rock 

fall hazard, but reduce it.  Removing the word "hazards", takes the hazard 

removal component out of the mitigation definition, but still allows for rock 

removal to be part of a mitigation proposal.  I note that removal and/or 

relocation of some source rock would be considered to be "slope instability 

hazard mitigation works" whereas the removal of all source rock that 

contribute to the rock fall hazard on the site would be considered to be 

hazard removal.   

 

3.3 The definition now proposed is as follows; 

 

   Slope instability Hhazard mitigation works  

  

for the purposes of Rule 5.10, means engineering works to prevent 

and control land instability, rockfalls, boulder roll and the extent of 

debris travel and includes the building of rockfall protection 

structures, the removal and/or relocation of source rock hazards, the 

mechanical fixing of rocks in-situ, the re-contouring of slopes and/or 

land and any necessary on-site geotechnical investigations required 

as part of the works. Retaining walls not required for a hazard 

mitigation purpose are excluded from this definition.  

   [#970 Tonkin and Taylor] 

 

                                                   
1
 Transcript, 13 July 2015 (Day 1) (Transcript), page 46, line 35. 

2
 Minute of the Independent Hearings Panel, Rockfall Certification - Natural Hazards Proposal, 18 June 2015. 

3
 Memorandum of Counsel for the CCC on Rockfall Certification - Natural Hazards (Part), 25 June 2015. 
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3.4 A definition of "hazard removal" or more specifically "rock fall hazard 

removal" may still be required if it is needed for certification in the natural 

hazards proposal.  I propose the following definition: 

 

Rock fall hazard removal 

for the purposes of Rule 5.10, means the complete removal 

and/or relocation of all current and potential future source rock 

that constitutes a hazard to the property. 

 

3.5 I note that this definition could be improved to include that the source rock 

removal has been confirmed by a Chartered Professional Engineer with 

experience in geotechnical engineering or a Professional Engineering 

Geologist (IPENZ) registered.  However, this is more appropriately 

included in within the rules.  Such a rule would require sign off or 

certification from a Chartered Professional Engineer with requisite 

experience in geotechnical engineering or a Professional Engineering 

Geologist (IPENZ) registered confirming that the rock fall hazard removal 

was complete and no rock fall hazard remained.   

 

4. ANNUAL EXCEEDANCE PROBABILITY 

 

4.1 Ms Dawson questioned the addition of the words "or larger" in the definition 

of Annual exceedance probability.4  The reference to "or larger" relates to 

the "exceedance" in the Annual exceedance probability term; that is, the 

flow is equalled or exceeded.  Because of the potential for "or larger" to 

cause confusion, I have looked at some other explanations of annual 

exceedance probability. 

 

4.2 The Australian Water Information Dictionary produced by the Australian 

Government Bureau of Meteorology defines annual exceedance probability 

as follows:5 

 

"The probability that a given rainfall total accumulated over a given 

duration will be exceeded in a given year". 

 

                                                   
4
 Transcript, page 45. 

5
 Refer to: http://www.bom.gov.au/water/awid/id-703.shtml  
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4.3 The Local Government and Municipal Knowledge Base6 also has some 

useful explanations: 

 

Annual Exceedance Probability (AEP) refers to the probability of a 

flood event occurring in any year. The probability is expressed as a 

percentage. For example, a large flood which may be calculated to 

have a 1% chance to occur in any one year, is described as 1%AEP. 

The 1% AEP is also known as the 1 in 100 year Average Recurrence 

Interval (ARI), or Q100 event. 

 

The Queensland State Planning Policy, defines AEP as, "the 

likelihood of occurrence of a flood of a given size or larger in any one 

year; usually as a percentage. For example, if a peak flood discharge 

of 500 cubic metres per second has an AEP of 5%, it means that 

there is a 5% risk (i.e. a probability of 0.05 or a likelihood of 1 in 20) 

of a peak discharge of 500 cubic metres per second or larger 

occurring in any one year. The AEP of a flood event gives no 

indication of when a flood of that size will occur next." 

 

4.4 The Environment Canterbury website explains annual exceedance 

probability in detail, and does not include the words "or larger". Instead it 

states:7   

 

"The Annual Exceedance Probability is the chance or probability of a 

natural hazard event (usually a rainfall or flooding event) occurring 

annually and is usually expressed as a percentage. Bigger rainfall 

events occur (are exceeded) less often and will therefore have a lesser 

annual probability."  

 

4.5 The full Environment Canterbury explanation is provided in Attachment A 

to this evidence. 

 

4.6 The above examples demonstrate that "or larger" is technically 

correct. However, some definitions or explanations explain annual 

exceedance probability without the words "or larger" or "exceeded" (see 

                                                   
6
 Refer to: http://www.lgam.info/ 

 
7
 Refer to: http://ecan.govt.nz/quick-answers/Pages/what-does-annual-exceedance-probability-or-aep-mean.aspx 

 

http://www.lgam.info/annual-exceedance-probability
http://www.lgam.info/average-recurrence-interval
http://www.lgam.info/average-recurrence-interval
http://www.lgam.info/ari
http://www.lgam.info/
http://ecan.govt.nz/quick-answers/Pages/what-does-annual-exceedance-probability-or-aep-mean.aspx
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the first definition given in paragraph 4.3 above).  There is also the 

potential for confusion as to whether "or larger" is referring to the 

probability, or the scale of the event.  Consequently, I agree that the 

definition may be easier to understand without those words added, and 

given that removing those words does not cause the definition to be 

incorrect, they can be deleted, as follows:  

 

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:  

 

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

  b. 0.5% AEP event = 1 in 200 year flood event; and  

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

   

[Chapter 2 Definitions Hearing, Janice Carter, evidence in chief and 

rebuttal evidence paras 5.1 - 5.3] 

 

5. CONCLUSION 

 

5.1 I have recommended a minor change to the definition of Annual 

exceedance probability to avoid potential confusion to lay readers.  I have 

also proposed a small amendment to Slope instability hazard mitigation 

works to distinguish hazard mitigation from hazard removal in the context 

of rock fall hazards on the Port Hills.  A new definition is proposed for Rock 

fall hazard removal to acknowledge that the outcome for property owners 

is different to that where only hazard mitigation is proposed. 

 

 

Janice Carter 

16 July 2015 
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Attachment A: Environment Canterbury Web Page explanation of AEP 

What does Annual Exceedance Probability or AEP mean?  

This term is generally referred to in rules that regulate discharges of contaminants including 
stormwater, wastewater, greywater. It can also be referred to in rules that regulate the use of land that 
may result in a discharge including offal pits, storage facilities for animal effluent, stockpiling organic 
matter (including composting) and storage of hazardous substances. 
  
The Annual Exceedance Probability is the chance or probability of a natural hazard event (usually a 
rainfall or flooding event) occurring annually and is usually expressed as a percentage. Bigger rainfall 
events occur (are exceeded) less often and will therefore have a lesser annual probability. 
  
Example 1: 
2% exceedance probability rainfall event: A 2% Annual Exceedance Probability rainfall event has 
a 2% chance of occurring in a year, so once in every 50 years.   
  
Example 2: 
20% exceedance probability rainfall event: A 20% Annual Exceedance Probability rainfall event has a 
20% chance of occurring in a year, so once in every 5 years. 
  
Table: 
1% AEP = 1 in 100 year event             Greater rainfall event 
2% AEP = 1 in 50 year event               
5% AEP = 1 in 20 year event 
10% AEP = 1 in 10 year event 
20% AEP = 1 in 5 year event 
50% AEP = 1 in 2 year event 
100% AEP = Happens every year         Lesser rainfall event 
  

  
http://ecan.govt.nz/quick-answers/Pages/what-does-annual-exceedance-probability-or-aep-

mean.aspx 

http://ecan.govt.nz/quick-answers/Pages/what-does-annual-exceedance-probability-or-aep-mean.aspx
http://ecan.govt.nz/quick-answers/Pages/what-does-annual-exceedance-probability-or-aep-mean.aspx

