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1. INTRODUCTION 

 
1.1 My full name is Mark David Yetton.  I hold the position of Director at 

Geotech Consulting [NZ] Ltd.  Prior to this, I had been a Director of 

Geotech Consulting Ltd since January 1992.  

 

1.2 I hold a BSc (Hons) in Geology, a Master of Science in Engineering 

Geology, and a PhD in Geology all from the University of Canterbury.  I 

have 35 years' experience in Geology and 30 years' experience in 

Engineering Geology. I am a Technical Member of IPENZ, a member of 

the NZ Geotechnical Society, a member of the International Association of 

Engineering Geologists (IAEG) and the International Society for Rock 

Mechanics (ISRM).  

 

1.3 I have been engaged by the Christchurch City Council (Council) to give 

evidence in relation to slope stability hazards in the Port Hills. 

 

1.4 I co-authored the first major seismic hazard assessment for Christchurch 

(Elder et al. 1992) and the first detailed work by GNS Science on the 

seismicity and historical earthquakes in Christchurch (Stirling et al. 1999).  I 

undertook my PhD research on the probability and consequences of the 

next Alpine Fault earthquake.  I worked on rockfall issues for the Council 

prior to and following the 4 September 2010 earthquake.  I was team 

leader for the Port Hills Geotechnical Group (PHGG) during the initial 

emergency phase from 22 February to May 2011, and then continued as a 

sector leader while working with GNS Science on cliff collapse issues.  I 

supervised a lot of the ground truthing work for the risk assessment models 

in conjunction with various sector leaders.  

 

1.5 In this capacity I have visited many of the properties that are included 

within the DPR Hazard Management Areas.  From 22 February 2011 to 

date, I have been on a considerable number of site visits to properties in 

the Port Hills area.  I have not kept count of the number of visits, but I 

would estimate them to be in the order of hundreds. 

 

1.6 I initiated assessment and mitigation work on some of the main rock 

sources on slopes that generated large numbers of boulders during the 
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22 February 2011 earthquake.  The work comprised identification and the 

removal and/or restraint of rocks assessed as being at risk of falling.  The 

main slopes where work was underway until the June 13, 2011 earthquake 

were Avoca Valley and the hills surrounding Sumner.  The June 13, 2011 

earthquake provided a test of the effectiveness (or otherwise) of our 

previous assessment of vulnerable rocks, and the robustness of the 

stabilisation. Significant numbers of new rocks fell from the same slopes, in 

many cases rocks that we had previously assessed as being 'stable'.  

 

1.7 We concluded that despite careful and thorough field work by qualified 

professionals, when earthquake shaking reaches the levels of the 

February 22, 2011 and June 13, 2011 events, specific falling rock sources 

often defy prediction, however potentially vulnerable settings for houses or 

lifelines below such rocky slopes can be assessed and recognised. 

 

1.8 I have been involved in expert caucusing which I discuss further below. 

 

1.9 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.  I confirm that I will 

adhere to the Code of Conduct.   

 

1.10 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are: 

 

(a) Canterbury Earthquakes 2010/11 Port Hills Slope Stability: Pilot 

Study for assessing life-safety risk from rockfalls (boulder rolls); 

C.I. Massey, M.J. McSaveny, D. Heron, B. Lukovic. GNS Science 

Consultancy Report 2011/311. March 2012; 

(b) Canterbury Earthquakes 2010/11 Port Hills Slope Stability: 

Additional assessment of the life-safety risk from rockfalls (boulder 

rolls); C.I. Massey, M. Gerstenberger, G. McVerry, N. Litchfield. 

GNS Science Consultancy Report 2012/214 September 2012; and 
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(c) Mackey, B. And Quigley, M., (2014) Strong proximal earthquakes 

revealed by cosmogenic 3HE dating of prehistoric rockfalls, 

Christchurch, New Zealand. 

 

1.11 I have read and agree with the evidence of Dr Chris Massey and 

Dr Matthew Gerstenberger. 

 

2. SCOPE 

 

2.1 My evidence relates to Proposal 5 Natural Hazards, specifically issues 

associated with rockfalls (boulder rolls) and the appropriate delineation of 

the two rockfall management areas that are proposed in the Christchurch 

Replacement District Plan.  My evidence primarily addresses the specific 

relief sought by the following submitters on these provisions:   

 

(a) #418 – Bundy, 104 Governors Bay Road; 

(b) #513 – Johansen & Hendren, 10 Reservoir Lane; 

(c) #726 & #729 – Odering & Radford, 77 & 87 Avoca Valley Road; 

(d) #736 – Wintrob, 23 Buxtons Road, Lyttelton; 

(e) #890 – Schurr, 20 Iles Place; 

(f) #949 – Oakley, 23K Walkers Road, Lyttelton; 

(g) #1020 & #1139 – Ballard & Ingles, 78 & 80 Cressy Terrace, 

Lyttelton; 

(h) #1141 & #1472 – Newman & Butt, 148G & 148H Panorama Road; 

(i) #149 – John Taylor, 62 Governors Bay Road; 

(j) #282 – Eric Stevens, 90 Governors Bay Road; 

(k) #326 – Warren Lewis,319 Worsleys Road; 

(l) #399 – A & W. Laryn, 110 Shalamar Drive; 

(m) #952 – P. McDonald & Sian Collins, 1105 Dyers Pass Road; 

(n) #955 – D & S Collins, 28 Zephyr Terrace; 

(o) #1194 – Tracey Cook, 347A Worsleys Road; 

(p) #1480 – Johnathan Chambers , 399 Governors Bay Road; 

(q) #845 – Stubenvoll, 40 Brenchley Road; 

(r) #136, #606 & #1080 – Young, Holyoake & Cleary, 72 Lansdowne 

Terrace, 105 Hollis Ave & 68 Landsdowne Terrace; 

(s) #1481 – McIntyre, 68 Cressy Terrace. 
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3. EXECUTIVE SUMMARY  

 

3.1 I have been asked to provide expert opinion on a total of 24 submissions in 

relation to the suitability or otherwise of the rockfall hazard management 

areas currently shown for various properties in the proposed Replacement 

District Plan (pRDP). 

 

3.2 For a total of 18 of these properties, I consider that the current rockfall 

hazard management areas as shown on the planning maps are 

appropriate and I recommend that they be retained.  In order of the 

evidence presented in this statement, these are submissions:  

 

(a) #418 [Bundy]; 

(b) #513 [Johansen & Hendro]; 

(c) #726 [Odering];  

(d) #729 [Radford]; 

(e) #736 [Wintrob]; 

(f) #890 [Schurr]; 

(g) #949 [Oakley]; 

(h) #1020 [Ballard];  

(i) #1139 [Ingles];  

(j) #1141 [Newman];  

(k) #1772 [Butt]; 

(l) #399 [Laryn]; 

(m) #952 [McDonald & Collins]; 

(n) #955 [Collins]; 

(o) #1194 [Cook];  

(p) #1480 [Chambers]; 

(q) #845 [Stubenvoll]; and  

(r) #1481 [McIntyre]. 

 

3.3 For four of the properties, I consider that the current rockfall hazard 

management areas should be modified somewhat, generally for compelling 

topographic or source variation reasons.  These are:  
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(a) #149 [Taylor]; 

(b) #282 [Stevens]; 

(c) #136 [Young]; and  

(d) #606 [Holyoake].  

 

3.4 For two other properties, for the same general reasons (topographic or 

source variation) I recommend the rockfall hazard management areas be 

entirely removed.  These are:  

 

(a) #326 [Lewis]; and  

(b) #1080 [Cleary]. 

 

4. OUTCOMES OF CAUCUSING  

 

4.1 Prior to caucusing I had intended to present evidence on the limitations of 

trying to apply conclusions obtained from limited paleoseismic data from 

one site (Rapaki Bay, published research by McKay & Quigley – 

referenced at paragraph 1.10(c) above) to the current GNS seismicity 

model that underpins the GNS rockfall risk assessments (referenced at 

paragraph 1.10(a) and (b) above).  

 

4.2 The caucusing discussions considered and acknowledged these difficulties 

and limitations and a supplementary paragraph signed by those experts 

that were present who have seismicity or paleoseismicity expertise has 

produced an agreed statement as follows that in my professional opinion 

fully addresses the issue (signed by Dr Matthew Gestenberger, Dr Mark 

Quigley and Dr Mark Yetton, dated 13 January 2015): 

 

We acknowledge the possibility that future earthquakes have the 

potential to cause additional rockfall and cliff collapse in the Port 

Hills. Published, peer-reviewed geologic data do not exclude the 

possibility of future rockfall triggering events in the ongoing 

sequence or other seismic events. Available site specific geologic 

data suggest that clusters of severe rockfall events may be 

separated by hiatuses spanning 1000s of years but further 

analysis of additional sites is required to test this hypothesis. The 
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seismicity model [adopted by GNS] was developed by an 

international expert panel using international best practice and has 

undergone peer review. Given the recent and modelled 

earthquake clustering activity and the large uncertainties on 

predicted ground motion for an individual earthquake we agree 

that the level of conservatism is appropriate. 

 

5. PORT HILLS INVOLVEMENT 

 

5.1 I worked on rockfall issues for the Council prior to and following the 

4 September 2010 earthquake.  I was team lead for the Port Hills 

Geotechnical Group (PHGG) during the initial emergency phase from 

22 February to May 2011, and then continued as a sector leader while 

working with GNS Science on cliff collapse issues.  I supervised a lot of the 

ground truthing work for the risk assessment models in conjunction with 

various sector leaders.  In this capacity, I have visited many of the 

properties that are included within the DPR Hazard Management Areas.  

From 22 February 2011 to date I have been on a considerable number of 

site visits to properties in the Port Hills area.  I have not kept count of the 

number of visits but I would estimate them to be in the order of hundreds. 

 

5.2 As noted above, I have read the evidence of Dr Chris Massey and 

Dr Matthew Gerstenberger in terms of the GNS rockfall modelling and this 

further confirms my conclusions that the rockfall hazard management 

areas derived from the GNS risk model are generally appropriate for their 

intended purpose.  

 

6. CONSIDERATION OF SPECIFIC SUBMISSIONS 

 

6.1 I have assessed the specific relief sought by a number of submitters and 

further submitters, insofar as it relates to my area of expertise.  As a result 

of this assessment I have recommended to Council, where appropriate, 

that the relief sought be accepted, accepted in part, or rejected.  

 

6.2 My assessment and recommendations are set out below in sections 7 to 

24 of my evidence.  
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7. SUBMISSION NUMBER 418 – BUNDY, 104 GOVERNORS BAY ROAD 

 

7.1 The submission requests the removal of the natural hazards overlay 

because of good performance of the land with respect to slipping and 

displaced rocks since family ownership in 1929.1  

 

7.2 I inspected this land on 18 December 2014 and 4 February 2015. 

Appendix 1 (1A -1B) to my evidence contains two representative 

photographs of the site. I can confirm a potential rock fall source does exist 

at the site and that in my professional opinion the rockfall hazard areas 

derived from the GNS risk model are appropriate and sufficient to help 

target further site specific geotechnical evaluation and mitigation at the 

resource and/or building consent stage. 

 

7.3 While I understand from the submission that to date the family of the 

current owners may have been fortunate in relation to falling rocks at the 

site, my experience from similar settings in the Port Hills has shown that 

each successive earthquake can produce quite different patterns of 

damage and there is potential at this site for rockfall to occur in the future. 

 

7.4 I recommend that the current rockfall hazard management areas be 

retained for the land at 104 Governors Bay Road.  

 

8. SUBMISSION NUMBER 513 – JOHANSEN & HENDREN, 10 RESERVOIR LANE 

 

8.1 The submission requests the removal of the rockfall hazard zoning 

because work has been done to stabilise and remove obvious loose rocks 

on their property.2  

 

8.2 I inspected the land on 18 December 2014 and can confirm there has been 

work on the land at 10 Reservoir Lane to remove and stabilise rocks that 

could roll or fall. In part the mitigation work has involved cables and 

anchors to achieve this (Appendix 2, photograph 2A).  I understand that 

Council policy is that cables and anchors are acceptable as a method of 

                                                   
1
 # 418, Page 1, paragraph 4 and 7. 

2
 #531, page 2, para 5 and page 3, para 2. 
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mitigation (subject to appropriate design, consenting and a proposed 

maintenance programme).  However, such work does not remove the 

hazard from the land, but is a form of hazard management. 

 

8.3 A limited area of land immediately above the site in an adjacent property is 

covered in thick vegetation, but may also contain some potentially loose 

rocks.  Given the thick vegetation cover, the key details of the rock form is 

hidden from view and I therefore cannot provide a more conclusive 

assessment. 

 

8.4 I recommend that the current rockfall hazard management areas be 

retained for the land at 10 Reservoir Lane.  

 

9. SUBMISSION NUMBERS 726 & 729 – ODERING & RADFORD, 77 & 87 AVOCA 

VALLEY ROAD 

 

9.1 These two submissions are from two closely adjacent properties in upper 

Avoca Valley.  Mr Odering requests the rockfall hazard management areas 

be realigned or removed and reviewed at regular intervals.3  The Radfords 

consider the rockfall management zoning is not site specific enough, needs 

to be reviewed within 10 years, and that the rock blasting work carried out 

between the February 2011 and June 2011 earthquakes to remove some 

of the loose rock above their land, has not been allowed for.4  

 

9.2 I inspected the land and the potential rock sources on 23 December 2014, 

including an area of rock bluff where some remediation was attempted in 

2011.  While some improvement was made to this part of the potential rock 

source area, there are many other loose, or potentially loose rocks located 

nearby on the slopes above both of these properties (Appendix 3, 

photographs 3A and 3B).  The remedial works that were being 

undertaken in areas such as this in 2011 were terminated following the 

June 2011 earthquake after it became clear the Council was not able to 

make significant enough difference in improving the resilience of the 

source areas.  This is because in many cases, despite careful rock 

mapping and risk assessment prior to the June 2011 earthquake, we as 

                                                   
3
 #726, page 1, last two lines. 

4
 #729, page 1, three bullets under reason for submission. 
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geotechnical advisers to Council had not been able to recognise/identify 

the new rocks that did ultimately come loose in the June 2011 event. 

 

9.3 I recommend that the current rockfall hazard management areas be 

retained for the land at 77 and 87 Avoca Valley Road.  

 

9.4 The question of the appropriate review period is a policy matter for Council 

and is outside my area of expertise.  

 

10. SUBMISSION NUMBER 736 – WINTROB, 23 BUXTONS ROAD, LYTTELTON 

 

10.1 The submission raises a number of policy matters which I cannot comment 

on, but also contends that inclusion of the property "has not correctly 

assessed the local topography and consequently elevated the risk level".5  

 

10.2 I inspected the land on 18 December 2014 and can confirm the rockfall 

source above the land is significant (Appendix 4, photograph 4A).  While 

limited work was initiated by Council after the 22 February 2011 

earthquake to begin to try to improve the rock bluff in this area, the work 

was aimed at stabilising one particular very large loose rock that could 

impact the lifeline route [Park Terrace] approximately 300m down slope of 

the bluff.  Full stabilisation of all the other loose rock on the bluff was not 

undertaken.  

 

10.3 In my professional opinion, the rockfall hazard areas derived from the GNS 

risk model are appropriate in this area and sufficient to help target further 

site specific geotechnical evaluation, including possible mitigation of the 

hazard, at the resource and/or building consent stage. 

 

10.4 I recommend that the current rockfall hazard management areas be 

retained for the land at 23 Buxtons Road.  

 

                                                   
5
 #736, page 2, item 7. 
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11. SUBMISSION NUMBER 890 – SCHURR, 20 ILES PLACE 

 

11.1 The submission requests that the rockfall management area (lines) be 

removed for this property.6   

 

11.2 I inspected the land on 20 January 2015 and can confirm a rockfall source 

exists within the land (the 4m high face referred to in Mr Schurr's 

submission).  Loose rocks are present on the face and to a lesser extent 

immediately above it (Appendix 5, photographs 5A and 5B).  I expect 

that they can be mitigated, or in part removed, but currently both the 

source and thus the hazard exists.   

 

11.3 As a result, in my professional opinion, the rockfall hazard areas derived 

from the GNS risk model are appropriate in this area and are sufficient to 

help target further site specific geotechnical evaluation and mitigation of 

the hazard at the resource and/or building consent stage. 

 

11.4 I therefore recommend that the current rockfall hazard management areas 

be retained for the land at 20 Iles Place.  

 

12. SUBMISSION NUMBER 949 – OAKLEY, 23K WALKERS ROAD, LYTTELTON 

 

12.1 The submission opposes the rockfall management areas for the property.7  

 

12.2 I inspected the land on 19 January 2015.  A relatively limited rockfall 

source exists within the boundaries of the land and immediately above the 

land.  Much of the source within the land is not able to be confidently 

inspected due to thick low scrub cover.  Where goats have grazed the 

same type of rock outcrop area immediately above the property there are 

some obviously loose, or potentially loose, rocks.  One has rolled a short 

distance towards 23K Walkers Road and been held up in the goat fence 

(Appendix 6, photographs 6A and 6B). 

 

12.3 It may be feasible on this site to fully remove the potential source and thus 

the hazard, depending on what is found in the dense scrub area, and 

                                                   
6
 #890, page 1, final line. 

7
 #949, page 1, final para 
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subject to approval from the uphill (goat) landowner.  That removal work 

has not occurred.   

 

12.4 In my professional opinion, the rockfall hazard areas derived from the GNS 

risk model are broadly appropriate in this area and are sufficient to help 

target further site specific geotechnical evaluation and mitigation of the 

hazard at the resource and/or building consent stage. 

 

12.5 I recommend that the current rockfall hazard management areas for the 

land at 23K Walkers Road be retained.  

 

13. SUBMISSION NUMBERS 1020 & 1139 – BALLARD & INGLES, 78 & 80 CRESSY 

TERRACE, LYTTELTON 

 

13.1 These are two adjacent properties with similar concerns.  Submission 1020 

from Mr Ballard (78 Cressy Terrace) requests the rockfall hazard 

management areas for the site be reviewed because work has been done 

on the rockfall source in the uphill property.  He also requests definition of 

the quantifiable thresholds of unacceptable, tolerable and acceptable risks 

for existing dwellings (policy 5.5.2.b).8  The latter is a policy matter that I do 

not address in my evidence.  Submission 1139 from Mr Ingles also seeks 

the hazard areas be reassessed for 80 Cressy Terrace given the recent 

removal of rocks.9  

 

13.2 I inspected the land on 18 December 2014 and 5 February 2015.  A wider 

rockfall source did exist immediately above 78 and 80 Cressy Terrace 

within 25 Buxtons Road, and continues to a lesser extent within the north 

corner of each of the Cressy Terrace properties (Appendix 7, 

photographs 7A and 7B).  A lot of the hazard in 25 Buxtons Road has 

been removed but further loose rocks currently remain near the corner of 

the three  sites. 

 

13.3 It would be feasible on this site to fully remove all of the potential source 

and thus the hazard.  However, that work has not occurred.   

 

                                                   
8
 #1020, page 2, final paragraph. 

9
 #1139, page 1, fifth paragraph. 
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13.4 I recommend that the current rockfall hazard management areas for the 

land at 78 and 80 Cressy Terrace be retained.  

 

14. SUBMISSION NUMBERS 1141 & 1472 – NEWMAN & BUTT, 148G & 148H 

PANORAMA ROAD 

 

14.1 These are two adjacent properties with similar concerns.  Submission 1141 

from the Newmans (148G Panorama Road) notes their property has a 

"very limited rock face and would not be considered a cliff" and that with 

"appropriate dwelling design any rockfall hazard can be easily 

mitigated ..."10  Submission 1472 from the Butts seeks that the rockfall 

hazard management areas be removed from the map in relation to their 

property.11  

 

14.2 I have inspected the rock sources affecting each of the properties.  They 

are local bluffs of rock outcrop up to approximately 5m height, the main 

one being in 148G (Appendix 8, photographs 8A and 8B).  There are 

loose rocks present in some places and we have seen many cases of 

bluffs of this general type generating falling boulders in the 2011 

earthquake sequence.  

 

14.3 I agree it would be feasible on this site to mitigate the risk to allow building 

on the site, for example by means of rock mesh and pins over the outcrop 

surfaces or utilising part of a new house for rock retention.  This would 

mitigate but not remove the hazard. 

 

14.4 In my professional opinion, the rockfall hazard areas derived from the GNS 

risk model are appropriate in this area, and are sufficient to help target 

further site specific geotechnical evaluation and mitigation of the hazard at 

the building consent stage. 

 

14.5 I recommend that the current rockfall hazard management areas be 

retained for the land at 148H and 148G Panorama Road.   

 

                                                   
10

 #1141, page 1, fourth paragraph. 
11

 #1472, page 2, item A. 
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15. SUBMISSION NUMBER 149 – TAYLOR, 62 GOVERNORS BAY ROAD 

 

15.1 Submission 149 from the Taylor's (62 Governors Bay Road) requests 

changes to the rockfall hazard management area due to a large gully on 

their property.12  

 

15.2 I inspected the property on 4 February 2015.  The gully is oriented in such 

a way as to effectively intercept bouncing and rolling rocks and therefore 

reduce the area of significant potential rockfall runout on the south side of 

the gully.  

 

15.3 For this reason I agree it would be appropriate to modify the current rockfall 

management hazard areas to better represent the hazard and I have 

proposed a draft modification on this basis as shown in Appendix 9 (plans 

9.1 & 9.2).   

 

15.4 I recommend that the current rockfall hazard management areas for this 

property be modified in accordance with the draft in Appendix 9 (plan 9.2).   

 

16. SUBMISSION NUMBER 282 – STEVENS, 90 GOVERNORS BAY ROAD 

 

16.1 Submission 282 from the Steven's (90 Governors Bay Road) requests the 

rockfall hazard management areas for their property either be deleted or 

amended.13  They are particularly concerned with the extent of an area of 

Rockfall Hazard Management Area 1 and 2 near the central southern 

portion of their large farm to which they refer as Area A in their submission.  

The lowest parts of this area are currently planted in trees but have 

importance to the Stevens for potential future sheds and equipment 

storage areas. 

 

16.2 I have inspected the rock sources potentially affecting this area on 

4 February 2015.  They are a series of local bluffs of rock outcrop up to 

approximately 4-5m in height reducing towards the ridge crest [Plan 10.1].  

There are loose rocks present in places.  

 

                                                   
12

 #149, page 3, last line 
13

 #282, page 4, summary,first and second paragraph 
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16.3 It would be possible for a limited number of rocks from these sources to 

enter the gully leading down to the trees and lower parts of Area A.  

However, the gully is oriented in such a way as to intercept bouncing and 

rolling rocks and therefore reduce the area of significant potential rockfall 

runout.  Based on the detailed local topography of the gully, it would be 

possible to modify the current rockfall hazard management areas to better 

represent the hazard.  I have proposed a draft modification on this basis in 

Appendix 10 (plans 10.1 & 10.2). 

 

16.4 I recommend that the current rockfall hazard management areas be 

modified in accordance with the draft in Appendix 10 (plan 10.2).  

 

17. SUBMISSION NUMBER 326 – LEWIS, 319 WORSLEYS ROAD 

 

17.1 Submission 326 from Mr Lewis (319 Worsleys Road) requests the rockfall 

hazard management areas on the land be deleted on the basis that no 

significant rock source is present.14  Currently approximately 25m of 

rockfall hazard management areas 1 & 2 extends across from adjacent 

land into the eastern boundary of the property. 

 

17.2 I have inspected the rock sources potentially affecting the property on 

3 February 2015.  There is very limited rock outcrop in the immediate 

neighbouring property and no loose rocks present.  In the Lewis property 

there is even less outcrop, and at two locations where a rock is apparent 

there are such low slope angles immediately below them that the rocks are 

very unlikely to run out if they ever did come loose (refer to photographs 3 

and 4, page 4 of submission #326).  

 

17.3 In my professional opinion, given that the source is so limited, the rockfall 

hazard areas derived from the GNS risk model are not appropriate in this 

area.  A more realistic area boundary would be the eastern boundary of the 

Lewis property (Appendix 11, plan 11.1).  

 

                                                   
14

 #1141, page 1, fourth paragraph 
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17.4 I recommend that the current rockfall hazard management areas be 

modified to truncate at the eastern boundary of this property as shown in 

my draft boundary revision in Appendix 11, plan 11.1.   

 

18. SUBMISSION NUMBERS 399 – LARYN/BLUE SUN LTD, 110 SHALAMAR 

DRIVE  

 

18.1 Submission 399 from Laryn/Blue Sun Ltd (110 Shalamar Drive) requests 

the rockfall hazard management area on their property be amended".15  

 

18.2 On 3 February 2015 I inspected the rock sources affecting the property, 

which are located south of the land at 110 Shalamar Drive in an area of 

forestry.  The rock sources are local bluffs of rock outcrop up to 

approximately 3-4m in height.  There are loose rocks present in places 

(Appendix 12, photographs 12A & 12B) and we have seen many cases 

of bluffs of this general type generating falling boulders in the 2011 

earthquake sequence.  

 

18.3 It would be feasible to mitigate the risk to allow building on the site, for 

example by means of rock mesh and pins over the outcrop surfaces and a 

protection bund.  This would mitigate but not remove the hazard. 

 

18.4 In my professional opinion, the rockfall hazard areas derived from the GNS 

risk model are appropriate in this area, and are sufficient to help target 

further site specific geotechnical evaluation and mitigation of the hazard at 

the resource and/or building consent stage. 

 

18.5 I recommend that the current rockfall hazard management areas be 

retained for the land at 110 Shalamar Drive.   
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 #399, page 1, 2
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19. SUBMISSION NUMBERS 952 & 955 – McDONALD AND COLLINS & COLLINS, 

1105 DYERS PASS ROAD AND 28 ZEPHYR TERRACE 

 

19.1 These are two adjacent properties with similar concerns.  Submission 952 

from McDonald and Collins (1105 Dyers Pass Road) requests the deletion 

of the rockfall management area from their property.16  Submission 955 

also seeks to have the rockfall hazard management area removed from the 

map in relation to their property.17  

 

19.2 I have inspected the rock sources affecting each of the properties on 

5 February 2015 and 11 February 2015.  Most are bluffs of rock outcrop up 

to approximately 5-10m height, many outside of the affected properties. 

There are loose rocks present in places (Appendix 13, photographs 13A 

& 13B) and we have seen many cases of bluffs of this general type 

generating falling boulders in the 2011 earthquake sequence.  

 

19.3 I consider it would be feasible on these sites to locally mitigate the risk to 

allow building in some locations, for example by means of rock mesh and 

pins over the outcrop surfaces or the use of rockfall protection barriers.  

This would mitigate but not remove the hazard. 

 

19.4 In my professional opinion, the rockfall hazard areas derived from the GNS 

risk model are broadly appropriate for these two properties and are 

sufficient to help target further site specific geotechnical evaluation and 

mitigation of the hazard at the resource and/or building consent stage. 

 

19.5 I recommend that the current rockfall hazard management areas be 

retained for the land at 1105 Dyers Pass and 28 Zephyr Terrace.   
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 #952, page 2, second paragraph. 
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20. SUBMISSION NUMBERS 1194 – COOK, 347A WORSLEYS SPUR ROAD 

 

20.1 Submission 1194 from Cook (347A Panorama Road) requests that the 

rockfall management area be deleted because there are no such hazards 

on the property.18  

 

20.2 I have inspected the rock source and hazard area shown on the property 

on 3 February 2015.  They are local bluffs of rock outcrop up to 

approximately 2-3m in height.  There are loose rocks present in many 

places and spread down the hill below the outcrops (Appendix 14, 

photographs 14A and 14B).  We have seen many cases of bluffs and 

rock sources of this general type generating falling boulders in the 2011 

earthquake sequence.  

 

20.3 In my professional opinion, the rockfall hazard area derived from the GNS 

risk model are appropriate in this area, and are sufficient to help target 

further site specific geotechnical evaluation and mitigation of the hazard at 

the resource and/or building consent stage. 

 

20.4 I recommend that the current rockfall hazard management areas be 

retained for the land at 347A Worsleys Road.   

 

21. SUBMISSION NUMBERS 1480 – CHAMBERS, 399 GOVERNORS BAY ROAD 

 

21.1 Submission 1480 from Chambers (399 Governors Bay Road) notes his 

opinion that "the assessment of the rockfall area is incorrect" and that the 

rockfall hazard management areas be deleted from the property.19 

 

21.2 I inspected the rock sources affecting the property on 4 February 2015. 

The rock source is located northwest of Mr Chambers property in an area 

that is currently plantation forestry.  There are bluffs of rock outcrop up to 

approximately 5-10m height.  There are loose rocks present in places on 

the bluffs (Appendix 15, photographs 15A and 15B) and we have seen 

many cases of bluffs of this general type generating falling boulders in the 

2011 earthquake sequence.  
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 #1194, page 2, last paragraph. 
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21.3 In my professional opinion, the rockfall hazard area derived from the GNS 

risk model is appropriate for this area of land, and is sufficient to help target 

further site specific geotechnical evaluation and mitigation of the hazard at 

the resource and/or building consent stage. 

 

21.4 I recommend that the current rockfall hazard management areas be 

retained for the land at 399 Governors Bay Road.   

 

22. SUBMISSION NUMBER 845 – STUBENVOLL, 40 BRENCHLEY ROAD 

 

22.1 Submission 845 from Sue Stubenvoll (40 Brenchley Road) notes that she 

disagrees "that any part of this property is deemed at rockfall risk, in 

particular the residential zoned area".20  

 

22.2 I have inspected the rock sources affecting the property and its 

surrounding areas on 18 December 2014, 22 and 23 January 2015 and 

3 February 2015.  This is a complex area with some very large bluffs of 

rock outcrop at high elevations around the north and east of the site, and 

intersecting gullies that can potentially concentrate rolling rocks into the 

property (Appendix 16, plan 16.1).  

 

22.3 There are currently some loose rocks locally present in accessible places 

above the site (Appendix 16, photographs 16A & 16B).  These are 

relatively small rocks and not representative of the extremes of rockfall that 

can occur in this area.  Appendix 16, plan 16.1 shows the many high 

bluffs surrounding the site.  I have seen many cases of bluffs like this 

generating falling boulders in the 2011 earthquake sequence.  I show on 

plan 16.1 a rockfall that occurred near to 40 Brenchley Road in the 

22 February 2011 earthquake referred to as the Hyllton Heights rockfall. 

Large rocks up to several metres in diameter travelled in some cases over 

400m from the source of the fall.  

 

22.4 I can understand how an owner may have reached the view that because 

rocks did not fall in the earthquakes experienced to date from all of these 
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bluffs, in all the various directions they could fall and travel, that there is 

something wrong with the GNS risk model from which the hazard 

management areas are derived.  Plan 16.2 shows the current rockfall 

management areas for the property. 

 

22.5 The GNS rockfall risk model is not the only rockfall model available to 

consider when looking at Port Hills sites.  CERA commissioned through 

Geovert Ltd a three dimensional rockfall model that they used in 

conjunction with the GNS risk model to assist in their decisions to make 

offers to buy out certain properties. Plan 16.3 shows 40 Brenchley Road 

with the current outline of hazard areas overlain on the 3D rockfall model.  

There is reasonable agreement for the north of the Brenchley Road site 

between the hazard zones (based on the GNS risk maps) and the rockfall 

trace paths. 

 

22.6 However, note the poor correlation of the 3D model with the Hyllton 

Heights rockfall runout, which it entirely fails to predict. In contrast, 

plan 16.4 shows the GNS risk model for the same area.  The GNS model 

correctly brackets the runout associated with the large Hyllton Heights 

failure showing the risk focussing on the gully areas down which rocks 

most often eventually track and is a more realistic model on which to base 

hazard areas. 

 

22.7 In my professional opinion, the rockfall hazard areas derived from the GNS 

risk model are broadly appropriate at 40 Brenchley Road and they are at 

least sufficient to help target further site specific geotechnical evaluation 

and mitigation of the hazard at any future resource consent or building 

consent stage. 

 

22.8 I recommend that the Council retain the current rockfall hazard 

management areas for the land at 40 Brenchley Road.  
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23. SUBMISSION NUMBERS 136, 606 & 1080 – YOUNG, HOLYOAKE & CLEARY, 

72 LANSDOWNE TERRACE, 105 HOLLIS AVE & 68 LANDSDOWNE TERRACE 

 

23.1 These are three adjacent properties that share similar concerns. 

Submission 136 from the Youngs (72 Landsdowne Terrace) requests the 

"life risk area assessment [on which the rockfall hazard areas are based] 

should be left open pending site specific detailed geotechnical reports."21 

Submission 606 from R J Holyoake Family Trust (105 Holliss Ave) asks to 

"amend the planning maps to reflect more accurately the rockfall risk ..."22 

Submission 1080 from Mr Cleary (68 Landsdowne Terrace) seeks that the 

rockfall management area 2 be deleted from his property.  

 

23.2 I inspected this area on 18 December 2014, 20 January 2015 and 

5 February 2015, including the potential rock sources affecting each of the 

properties.  In my view, there are valid reasons to reduce the areas of the 

rockfall hazard management areas in two of these three properties 

(105 Hollis Avenue and 72 Landsdowne Terrace) and to remove the areas 

entirely from 68 Landsdowne Terrace. 

 

23.3 The reasons are that there is less rock source than has been adopted in 

the GNS risk model within 105 Hollis Avenue, in conjunction with local 

modification of the natural slope angles in 72 Landsdowne Terrace, and a 

rock source in part of this property that is not a weathered natural outcrop.  

Appendix 17, photograph 17A and plans 17.1 and 17.2 show an 

annotated explanation of the reasons for the modification of the relevant 

areas over oblique photographs, planning map bases and aerial 

photographic bases respectively.  

 

23.4 I believe the submitters raise a valid criticism in relation to the current 

rockfall hazard management area for some adjacent properties 

immediately to the south (and in particular 12, 14, 16 Emerald Lane) which 

are currently empty sections.  These have had their risk locally reduced in 

the GNS risk model because of a broad spur feature (normally resulting in 

some risk reduction by dispersion of rocks).  However, in my professional 

opinion this potential benefit is more than offset in this location by the 
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presence of an area of very unstable rock on the crest of the spur 

immediately uphill of the properties (refer to Appendix 17, plans 17.1 and 

17.2 for location).  Examples of the rocks themselves are shown in 

photographs in Mr Young's submission [# 136, page 6].   

 

23.5 The properties at 12, 14 and 16 Emerald Lane are currently included in 

Rockfall Hazard Management Area 2, but in my professional opinion they 

should be a mixture of Rockfall Management Area 1 and 2.  Such a 

change would also mean that further downhill properties at 88, 90, 92 and 

94 Landsdowne Terrace would be included in Rockfall Hazard 

Management Area 2. Appendix 17, plans 17.1 and 17.3 show the 

recommended changes.  

 

23.6 I recommend that the Council modify the current rockfall hazard 

management areas for some of the land in this local area of upper 

Landsdowne Terrace, Emerald Lane and part Hollis Avenue as explained 

above and as shown in Appendix 17, plans 17.1, 17.2, and 17.3.   

 

24. SUBMISSION NUMBER #1481 – MCINTYRE, 68 CRESSY TERRACE 

 

24.1 Submission 1481 from McIntyre states "the assessment of rockfall area is 

incorrect.  I can only assume risk assessment has been done from maps 

rather than site assessment. There was no rockfall above my property in 

any of the earthquakes....”23 

 

24.2 I have inspected the rock source and hazard area shown on the property 

on 10 and 11 February 2015.  The rock source is a bluff of rock outcrop up 

to 2 – 3m in height approximately 100m to the north upslope of the 

property.  There are loose rocks present in several areas and spread down 

the hill below the outcrops (Appendix 18, photographs 18A & 18B).   

 

24.3 I have seen many cases of bluffy outcrops of this type generating falling 

boulders in the 2011 earthquake sequence.  In discussions with the owner 

it was established that rocks had fallen during the 2011 earthquakes and 

entered the immediate eastern neighbouring property (64 Cressy Terrace).  
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There is also an old fallen rock in the upper back paddock within 68 Cressy 

Terrace, but the owner is confident this did not come down in the recent 

earthquakes. 

 

24.4 In my professional opinion, the rockfall hazard areas derived from the GNS 

risk model are appropriate in this area, and are sufficient to help target 

further site specific geotechnical evaluation and mitigation of the hazard at 

the resource and/or building consent stage. 

 

24.5 I recommend the current rockfall hazard management areas be retained for 

the land at 68 Cressy Terrace. 

 

 

 

 

 

 

Mark David Yetton 

13 February 2015 
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Appendix 1 – Mr Mark Yetton Evidence in Chief  

 

  
Photograph 1A -  104 Governors Bay Road: Outcrop with loose rock, centre of ridge along west side of property 



 

 
Appendix 1 – Mr Mark Yetton Evidence in Chief  

 
Photograph 1B -  104 Governors Bay Road: Loose boulders north end of ridge 



 

Appendix 2 – Mr Mark Yetton Evidence in Chief 
 

 

Photograph 2A – Cabled loose rocks near top of property 



 

Appendix 3 - Mr Mark Yetton Evidence in Chief  
 

 
  
 

 
Photograph 3A – 77 and 87 Avoca Valley Road: Loose rock on ridge crest east of sites in valley  
        



 

Appendix 3 - Mr Mark Yetton Evidence in Chief  
 

 
Photograph 3B – 77 and 87 Avoca Valley Road: Loose rocks near pylon visible in photograph 3A 



 

Appendix 4 – Mr Mark Yetton Evidence in Chief 
 

 
Photograph 4A – View of rock source in 25 Buxtons Road uphill and north-east of 23 Buxtons Road 



 

Appendix 5 – Mr Mark Yetton Evidence in Chief  
 
 

 
 

 

Photograph 5A – 20 Iles Place: Loose 
rock upper mid-section 



 

Appendix 5 – Mr Mark Yetton Evidence in Chief  
 

 

 

Photograph 5B – 20 Iles Place: Loose rocks upper mid-section 



 

Appendix 6 – Mr Mark Yetton Evidence in Chief  
 
 

 
 

 

 

Photograph 6A – 23K Walkers Road: Bulged goat fence from tilted rock on top west boundary 



 

Appendix 6 – Mr Mark Yetton Evidence in Chief  
 
 

 
Photograph 6B – 23K Walkers Road: Boulder further along fence in goat paddock 



 

Appendix 7 – Mr Mark Yetton Evidence in Chief  
 

 

 
 
 

Photograph 7A – 78 Cressy Terrace: Loose rocks in north corner 



 

Appendix 7 – Mr Mark Yetton Evidence in Chief  
 

 

 

Photograph 7B – Loose rock in 25 Buxton Road close to north corner of 80 Cressy Terrace 



 

Appendix 8 – Mr Mark Yetton Evidence in Chief  
 

 

 
Photograph 8A – 148G Panorama Road: Rock bluff in middle section 



 

Appendix 8 – Mr Mark Yetton Evidence in Chief  
 

 

 

Photograph 8B – Locally open joints in rock face in photograph 8A 











Truncate both RHMA 1 & 2 at
eastern boundary

Appendix 11 - Plan 1 Recommended adjustments to
RHMA 1 & 2 in relation to 319 Worsleys Road



 

Appendix 12 – Mr Mark Yetton Evidence in Chief  
 
 

 
 

 
Photograph 12A – Loose rock 40m east of the east boundary in source zone  



 

Appendix 12 – Mr Mark Yetton Evidence in Chief  
 
 

 
Photograph 12B – Loose rock approximately 50m east of the east boundary near top 



 

Appendix 13 – Mr Mark Yetton Evidence in Chief  
 
 

 
  

Photograph 13A – 28 Zephyr Terrace: rock source in centre of grazed paddock, others in scrub above 



 

Appendix 13 – Mr Mark Yetton Evidence in Chief  
 
 

 
Photograph 13B – 1105 Dyers Pass Road: Loose rock above north east boundary 



 

Appendix 14 – Mr Mark Yetton Evidence in Chief  
 
 

 
 
 Photograph 14A – 347A Worsleys Road: Loose rocks in source area approximately 80m uphill of north east boundary 



 

Appendix 14 – Mr Mark Yetton Evidence in Chief  
 
 

 

Photograph 14B – 347A Worsleys spur rock recently moved out of place near photograph 14A 



 

Appendix 15 – Mr Mark Yetton Evidence in Chief  
 
 

 
 
 
 
 

Photograph 15A – 399 Governors Bay Road: Large loose rock in bluff edge approximately 150m upslope 
of north west of property boundary 



 

Appendix 15 – Mr Mark Yetton Evidence in Chief  
 
 

 

Photograph 15B – 399 Governors Bay Road: Other loose rocks near photograph 15A 



 

Appendix 16 – Mr Mark Yetton Evidence in Chief  

 

 
  Photograph 16A – Loose rocks above the SE boundary of 40 Brenchley Road 



 

Appendix 16 – Mr Mark Yetton Evidence in Chief  
 

 

Photograph 16B – Other loose rock near 16A 







 

Appendix 17 – Mr Mark Yetton Evidence in Chief  
 

 
Photograph 17A – annotated oblique photograph of general area 









Appendix 18 – Mr Mark Yetton Evidence in Chief  

 

 
 Photograph 18A – 68 Cressy Terrace: Loose rocks 100m upslope of property 



Appendix 18 – Mr Mark Yetton Evidence in Chief  
 

 

Photograph 18B – More loose rocks near 18A 
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