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INTRODUCTION  
 

1. These closing submissions are presented on behalf of Susan M Stubenvoll for her 
property at 40 Brenchley Road, Lyttelton, referred to as ‘the site’. 
 

SCOPE OF SUBMISSIONS  
 

2.  Expert witness Dr Fred Maurer presents his evidence summary on the changes 
proposed, agreed and  accepted by Dr Yetton and Dr Maurer’s resulting expert opinions 
relating to the site and surrounding Hazards. 
 

3. Expert witness Dr Mark Quigley presets his expert evidence summary on the overall 
assessment of seismic risk in the Port Hills. 
 

4. Ms Susan Stubenvoll presents her evidence relating to the site, summarises the relief 
sought and accepted in this case and considers future submissions by all residents. 

 
 
CLOSING SUBMISSION OF DR FREDERICK MAURER 
  

5. Closing Submission 
1) My name is FREDERICK MAURER JR. I am a Principal Geotechnical Engineer 

with Coffey Geotechnics. I have practised as a Geotechnical Engineer in 
California, and for the last 34 months in Christchurch New Zealand, for 36 years. 
My qualifications are further described in my previous submittals. 
 

2)  I have presented evidence on behalf of Susan Mary Stubenvoll (Submitter 845) 
in respect of her property at 40 Brenchley Road, Lyttelton, Christchurch 
(hereinafter the “site”) in relation to rock fall. I have previously given evidence at 
and served on the slope hazard Expert caucusing undertaken in the Matter of 
Priority Hearing 5 on the provisions regarding natural hazards (Slope Hazard) in 
the Christchurch Replacement District Plan under the guidance of Dr A J 
Sutherland as facilitator. 
 

3)  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 in 
respect of my evidence. 
 

4)  Coffey’s initial 4 November 2014 report (submitted as evidence on 20 February 
2015) for this property did not identify rockfall hazards that could affect the land. 
See Figure 3 from our initial report, attached. Based on our site visits and 
studies, Rockfall Source Area 1 was indicated as potentially affecting land north 
of the site, but not the site. Rockfall Source Area 2 on Figure 3, likewise, was 
deemed as potentially impacting land north of the site, as well as the eastern 
gully north of the site (see eastern blue line on Figure 3). 
 

5) However, Dr. Mark Yetton, on behalf of the Council, performed source area 
mapping (i.e., “ground truthing”) of the source areas potentially affecting the site. 
Dr. Yetton, based on the original GNS rockfall hazard area mapping as well as 
the CERA 3D rockfall model and the GNS rockfall risk model, identified four 
potential rockfall paths that required further evaluation in the form of 2D 



modelling. Dr. Yetton’s Plans 16-3 and 16-4 are attached for clarity. Plan 16-3 is 
the CERA 3D rockfall model and Plan 16-4 is the GNS rockfall risk model. Dr. 
Yetton also identified a rockfall path (hereinafter the rockfall paths are referred to 
as “transects”) that could be used as a “calibration run” to calibrate the 
evaluations. These transects are shown on Appendix A Figure 1 of our second 
20 February 2015 report (submitted as evidence on the same date), attached. 
These transects were agreed to by Dr. Yetton in our mediation session. Coffey 
subsequently modelled these transects, using a 2D modelling program. 
 

6) The results of the modelling indicated that two of the transects were not viable 
rockfall hazards to the site (Transect 1 and Transect 2). In addition, Transect 3 
was shown to impact the site on its north-eastern rural extent, as it had 
previously been mapped, but not to impact the residential area to the west. Our 
2D modelling work was submitted to Drs. Yetton and McFarlane for peer review. 
Dr. Yetton then proposed corroborative rezoning of the northwestern residential 
portion of the site. This would reduce the Rockfall Hazard Management Area 
Zones 1 and 2 in the residential northwest portion of the property, as shown on 
Dr. Yetton’s Plan R3.2, attached. We request that the Slope Stability Panel 
approves Dr. Yetton’s proposed zoning changes (both RHMZone 1 and 
RHMZone 2) of the north-western residential portion of 40 Brenchley Road. 
 

7) We also respectfully request that the panel consider similar such zoning changes 
on the southern portion of the RHMZone mapping; i.e., changing the perimeter of 
RHMZone 1 to RHMZone 2, as depicted on Dr. Yetton’s Plan R3.2, attached. 
 

8) On 25 February 2015, the Council filed a Notice of Cross-Examination on Behalf 
of Christchurch City Council. This listed those experts the Council would cross 
examine, and neither I nor Dr. Quigley was listed. We question, then, why cross 
examination of me and Mr. Quigley was added on Monday the 16th March to 
today’s Indicative Hearing Schedule. 

 
CLOSING SUBMISSION OF DR MARK QUIGLEY  
 

6. Closing Submission  

1) My full name is MARK CAMERON QUIGLEY. I am an Associate Professor in 
Active Tectonics and Geomorphology at the University of Canterbury, where I 
have taught since 2008. I am a winner of the New Zealand Prime Minister’s Prize 
in Science Communication and Fellow of the Geological Society of America. I 
have been an earthquake scientist for more than 12 years. My research 
specialities are in earthquake geology, geomorphology, paleoseismology, and 
cosmogenic nuclide dating. I am a leading expert on the science of the 
Canterbury Earthquake Sequence, having published more than 25 peer-reviewed 
scientific journal articles and reports since 2010.  
 

2) I participated in the Christchurch Replacement District Plan pre-hearing Monday 
12th January 2015 and Tuesday 13th January 2015.  
 

3) On February 27 2015 I submitted into evidence the research paper:  
Mackey, B. H., & Quigley, M. C. (2014). Strong proximal earthquakes revealed 
by cosmogenic 3He dating of prehistoric rockfalls, Christchurch, New Zealand. 



Geology, 42(11), 975-978  
at the request of Sue Stubenvoll Submitter #845. I also submitted the 
Supplementary Information accompanying that paper into evidence at that time.  
 

4) This study is the authoritative study regarding the return times of earthquakes 
analogous to the February Mw 6.2 and June Mw 6.0 earthquakes in the 
Christchurch area.  
 

5) The study site has been the research focus of two PhD students and a 
Rutherford postdoctoral fellow at the University of Canterbury since 2011 and 
has been continuously monitored for rockfall since 2010. Individual rockfall 
boulders have been studied in unprecedented detail and thousands of pre-
historic boulders have been mapped and studied. Seismic shaking intensities 
during rockfall events have been recorded nearby and estimated for the site. We 
used peak ground velocity rather than peak ground acceleration because PGAs 
are often very high in frequency, such that the momentum transferred to the 
potentially unstable rocks can vary widely. PGV is proportional to the peak kinetic 
energy transmitted and is thus a significantly better metric to use for quantifying 
rockfall triggering ground motions. 
 

6) The conclusions drawn from this study are as follows: 
 

a. The youngest prehistoric rockfall boulders at Rapaki with a similar spatial 
extent to the CES boulders were emplaced 6000-8000 years ago. Five of 
19 sampled boulders gave this age. We hypothesized that a preceding 
rockfall event may have occurred at 13-14 kyr ago; 7 of 19 boulders gave 
that age.  
 

b. The ~ 6000 yr hiatus between the penultimate and Canterbury 
Earthquake Sequence events constrains the time frame between 
successive significant rockfall events at the study site. We acknowledge 
the possibility that isolated boulders may have been dislodged and 
deposited elsewhere over that time, but we did not find any evidence for 
that in our study. 
 

c. The time frame encompasses major known earthquakes on some of the 
most hazardous but more distantly located faults in New Zealand. Our 
data suggest that earthquakes from these faults in isolation are unlikely to 
cause rockfall of the severity and extent encountered in the 2011 Feb and 
June earthquakes.  
 

d. The modelled peak ground velocities (PGV) required to cause rockfall 
initiation at the study site are ~13 ± 2 cm/s. When we model median PGV 
from all other active faults identified in New Zealand, none exceed this 
threshold and only two sources exceed 10 cm/s.  
 

e. We used these model results to compute the maximum distances that 
future fault ruptures could be to the study site and still cause PGV high 
enough to trigger major rockfall. We conclude that this distance is ~10 km 



for Mw 6.0 earthquakes and ~ 20 km for Mw 7.0 earthquakes. This is 
consistent with the absence of significant rockfall at the site in the Mw 5.9 
2011 December earthquake, which was only 10 km from the site. There 
are no known active faults within this spatial domain and Mw range. We 
cannot completely discount the possibility that these faults could still exist 
but at this juncture see no evidence in support of their existence.  
  

f.  Our further analysis involved the mapping of 1015 prehistoric boulders. 
By comparing their distribution to 279 modern boulders identified at the 
site we find that the maximum runout distance of paleoboulders is ~560 
m, some 200 m or 26% shorter than the maximum runout distances of 
Canterbury Earthquake Sequence boulders. We argue that the existing 
native vegetation at the time of prehistoric rockfall events created a 
resisting effect sufficient to lower boulder velocities and reduce runout 
distances. We argue that established vegetation can have a significant 
effect of reducing runout distances of rockfalls for this and analogous 
sites. 
 

 
7) The limitations of our studies are as follows: 

 
a. We cannot dismiss the possibility that future earthquakes or other non-

seismic triggers could induce rockfalls at lower thresholds than we 
calculate given the currently weakened state of the rockmass. However, 
we do not expect rockfall of the severity of the 2011 Feb and June 
earthquakes unless similar ground motions occur. At present there is no 
concrete evidence that major mass movements analogous to those 
experienced in the February and June earthquakes occur more frequently 
at any other location in the Port Hills.   
 

b.  We cannot distinguish between single and multiple rockfall triggering 
events for the prehistoric rockfalls we observe. The dating resolution 
means that ‘clustered’ events over decades to centuries would not be 
distinguishable within the dating limits of our technique. 
 

c. The high PGVs required to cause the severe rockfall we document at the 
Rapaki site require strong earthquakes that will also be strongly felt in 
Sumner and elsewhere in the Port Hills. Every Canterbury earthquake 
sequence event that caused extensive rockfall at Rapaki also caused 
severe rockfall and cliff collapse elsewhere in the Port Hills. However, it is 
possible that mass movement effects experienced elsewhere in the Port 
Hills may not be revealed in the Rapaki rockfall record. While such effects 
could have a different temporal distribution and frequency to Rapaki 
rockfall events, there is no unequivocal evidence supporting this 
hypothesis at this juncture.  
 

8) Finally, the GNS earthquake forecast is a prediction of the future but has not 
been validated using other proxies and does not take into account seismic 
source information (e.g. the location of mapped active faults). While our study 



cannot discount the possibility of other unmapped faults in the area capable of 
generating strong future earthquakes, the GNS earthquake forecast cannot prove 
such faults do exist. In the Nuclear industry, geologic proxies for strong shaking 
(or the lack thereof) are used as standard practice for ensuring seismic hazard 
analyses are reasonable. An important question to ask is, how do we best 
combine short-term statistical models of future seismicity to equally credible 
models informed by geology? 
 
Diagrams/figures to be presented separately at the hearing. 

 
 
 
CLOSING SUBMISSION OF SUSAN M STUBENVOLL  
 

7. Closing Submission of Susan Stubenvoll 
1) My full name is SUSAN MARY STUBENVOLL. I have lived at 40 Brenchley 

Road for 20 years. I have a Masters Degree in Business Administration, am a 
Member of the Institute of Directors, Past Fellow of the Royal Geographical 
Society, Past Member of the British and New Zealand Computer Societies with 
47 years experience in IT including linear programming, forecasting systems, 
risk analysis and mitigation. I am co-author of a text book on Project 
Management. In my private life I am a qualified  mountain (off-piste) ski guide 
and Yachtmaster Offshore with approximately 20,000 nautical miles of sailing 
experience. I am used to assessing, understanding, mitigating and avoiding ill-
effects of risk both for myself and  for others for whom I am responsible.. 
 

2) For a newcomer to New Zealand I have developed a deep understanding of the 
intrinsic values of the Port Hills, its flora, fauna and history, through close 
contact with the family who owned my property for five generations and worked 
it for six. I have helped plant native trees in  the gullies on DoC land above my 
property, acted as volunteer walking guide and planted 970 native plants in the 
upper slopes of my own land. I have no desire to develop my property but see 
myself as a steward of this land for future generations of Lytteltonians. It is a 
precious responsibility. 
 

3) In my original submission I sought  relief from all Rock Hazard Areas on my 
property, on the basis that: 
 

a. Not a single rock crossed my property boundary in either direction in any 
event.  All rocks which fell near my property were moving away from  it 
when they stopped. I tracked every rock path above Brenchley Road. 

b. Geotechs examining rockfalls parked  their vehicles between my house 
and the major hazard area – the safest place. 

c. No land movement or cracks have been identified on my land despite the 
Port Hills rising 444mm and suffering the greatest upwards thrust ever 
recorded in the world.. 

d. There is no geotech hazard posing any ‘imminent risk’ or ‘unacceptable 
risk’ to my house or life. If any rocks on or outside my property were to fall 
on my property they would fall on land zoned rural, which has an 
occupancy of 5% not 65% 



e. My land was zoned green by CERA and my red-sticker (S124 notice) was 
removed by CCC 

f. The barn, my current home, was issued a temporary accommodation 
permit until 2016 by CCC, verified by CCC’s geotech and by 3 geotechs 
who reviewed the findings on site (report by M Sinclair in my submission). 
This site specific assessment was not taken into account in the Plan 
because it was held ‘by another department’ within CCC. 
 

4) Since I understanding the implications of Rockfall Hazard Management Areas 
on perceived and actual ability of anyone to put houses on my land in future, my 
submission was supported by a Report commissioned from geotechnical 
experts Coffeys, 4 November 2014, which concluded that ‘the site has low 
rockfall risk’ and recommended that ‘consideration be given to modifying the 
District plan zoning maps to exclude the site from Rockfall Hazard Management 
areas 1 and 2’.  
 

5) Lyttelton/Mt Herbert Community Board supported my submission. 
 

6) Several submitters’ evidence and changes to Hazard Management Area 
boundaries by Council geotechs during this submissions process, support 
CERA’s assertion in their submission (p100)  that ‘the accuracy of mapped  
areas which are based on area wide modelling has resulted in under/over 
statement of risk to some properties’ and has ‘produced an inconsistent 
reflection of risk in the rules and activity status for some properties.’ 
 

7) Council has confirmed  CERA’s assertion by kindly removing  hazard zones 
from several  properties in Lyttelton, including mine, after reaching a better 
understanding the effects of topography on rockfall risk, after walking the site, 
after assessing site specific terrain and modelling rockfall behaviour.  My thanks 
are due to experts from Coffey’s and Council who worked  together, even 
sharing intellectual property, to ensure that the most accurate assessments 
were reached for my property. 
 

8) While I support the proposed Hazard Areas as a default risk assessment, the 
apparent exclusion of site-specific findings already in Council’s possession, 
such as Mr Sinclair’s report, and the acceptance of Hazard Boundary changes 
during this submissions process, all support Dr  Ian Wright’s recommendation 
that ‘ground-truthing be used to set more accurate risk boundaries’where 
possible.  
 

9) I submit that this option should be available to all District Plan residents 
throughout the life of the Plan as many have been unable to face the cost and 
stress of making a submission and entering into an adversarial process.  I 
commissioned my original report willingly but by the time I had been faced with 
analysis of four additional Transects, deemed by Mr Yetton to be Hazards and 
subsequently shown in Coffey’s peer reviewed  reports to pose no risk, I was 
reduced to tears and was over $20,000 poorer. It seems unreasonable to me 
that the current stewards of any property should be solely responsible for 
rebutting assertions of risk from Council, who are quite rightly cautious in the 
absence of better information. 
 



10) Mr Yetton has generously accepted Coffey’s peer reviewed evidence and 
reduced the size of the Hazard areas on my property, which I accept with 
thanks. Yet, it is clear that more time will provide all parties with a better 
understanding of the fundamental risks of living in the Port Hills, of the site 
specific risks to properties, the risk of another earthquake or weather event 
dislodging rocks in the Port Hills, the availability of cost effective mitigation 
approaches and the unseen effects of stress and  despair on the health and 
wellbeing of residents with Hazard boundaries across their properties.  
 

11) Dr Quigley’s evidence, Dr Kelvin Berryman’s public lecture in the Hagley Park 
Dome and other research continues to clarify the extent of seismic risk to 
Christchurch and to differentiate between, for example, the shaking of a distant 
rupture, such as Greendale or Alpine Fault, with a rupture right under the Port 
Hills, between a rupture that kicks you up the backside and dislodges rocks 
versus a horizontal shake, the events that bring down tall buildings versus the 
ones that destroy short buildings. Within the life of the District Plan we will be 
better informed and maybe wiser. 
 

12) From the evidence presented by the brave, the foolhardy, the passionate and 
the parsimonious we have a wealth of precedents, sufficient that risks to many 
additional properties with Rockfall Hazard management areas could be clarified 
using ALL available data and best practice, including applying the effects of 
common themes from individual submissions where relevant. A good example 
might be above West Lyttelton, where several properties share very similar 
terrain. Here, a rock that could hit a house could easily continue down to the 
road, which is  a major route for commercial traffic. Council is responsible for the 
safety of our roads so could easily be deemed responsible for mitigating rocks 
above the road. If a rock were to hit a fuel tanker, especially aviation fuel, many 
more than one life would be lost. 
 

13)  I support the Panel’s call for a methodology to be proposed and agreed to make 
changes to the Plan throughout its life. Ratepayers and Council need to share a 
common, independent body to gather research, initiate changes to the Plan and 
approve change requests throughout the 10-year life of the Plan without the 
current duplication of effort and disproportionate burden of cost. This 
independent body (like this Hearings panel) may gather data, initiate changes to 
reflect new research, validate requests for risk boundary changes, authorise 
experts to assess rockfall risks and authorise modifications to maps for revised 
Rockfall Hazard management areas. Each site specific analyses can not only 
alter hazard areas, they also reduce ‘unknown’ risk  and, therefore, unnecessary 
margins of error. 
 

14) My property is ‘part rural section’ on loess and rock. I farm sheep, keep chooks 
and plant trees.  If I die or leave the property, many people would make the 
same choice as me.. A property must not be confiscated on death or sale by the 
owner, as has been proposed. 
 

15) My property has been farmed since 1823 but it provides future expansion for 
Lyttelton of up to 20 housing units, according to a previous sub-division plan, 
since nearly  half its area is zoned residential. Any effect on the sub-divisible 



status will reduce the economic viability of our local shops and businesses. 
 

16) Finally, these Hearings have shown that ‘Unacceptable Risk’ is a personal 
assessment. Hill country is inherently more hazardous than flat land outside a 
flood area but it keeps people mentally and physically fit so we can better 
contribute to our community and reduce the burden of health costs. Its benefits 
outweigh its risks for those who choose to live there. 

 
 

Thank you for your consideration and a special thank you for your patience in accepting my late 

submissions in the correct format. 

 

 

 

Sue Stubenvoll 17/3/15. 

 

 

 

 
 
 
 




