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STATEMENT OF EVIDENCE OF NEIL JAMES CHARTERS 

INTRODUCTION 

1 My full name is Neil James Charters. I am a geotechnical engineer 

employed by ENGEO (NZ) Limited, based in Christchurch. 

2 I have 10 years of post-graduate experience.  I have a Bachelor of 

Science with Honours in Engineering Geology and a Master of 

Engineering in Civil Engineering, and am a Chartered Professional 

Engineer in Geotechnical Engineering.  I am on Christchurch City 

Council’s register of Approved Geoprofessionals for the issue of 

Producer Statements relating to Rockfall Protection Structures. 

3 I have significant experience in earthquake remediation projects 

following the Canterbury earthquake sequence in 2010 and 2011.  

In particular, I have worked as the lead geotechnical engineer on a 

number of geotechnical risk assessments for a variety of clients and 

sites on the Port Hills of Christchurch and around the South Island 

for KiwiRail.   

4 The data, information, facts and assumptions I have considered in 

forming my opinions are set out in the part of the evidence in which 

I express my opinions. 

5 I confirm that I participated in the expert conferencing on 12th and 

13th January 2015 and agreed with the general matters discussed 

and documented on the joint expert report.   

6 Although this is a Council hearing, in preparing my evidence I have 

reviewed the code of conduct for expert witnesses contained in part 

5 of the consolidated Environment Court Practice Note (2014).  I 

have complied with it in preparing my evidence.  I confirm that the 

issues addressed in this statement of evidence are within my area of 

expertise. I have not omitted to consider material facts known to 

me that might alter or detract from the opinions expressed. 

SUMMARY OF EVIDENCE 

7 ENGEO has provided LPC with a geotechnical opinion on certain 

aspects of the Christchurch City Council’s proposed new District Plan 

as they affect Lyttelton Port of Christchurch’s (LPC) site in Lyttelton.   

8 This work has included meetings and discussion with planning and 

legal teams, with LPC representatives and site visits.   

SCOPE OF EVIDENCE 

9 In my evidence I will address: 
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9.1 The basis of the Cliff Collapse and Rockfall areas; 

9.2 The Risk Model and its applicability to LPC; and 

9.3  The results of my site specific assessments. 

10 With one minor exception, my evidence does not challenge the risk 

lines because they do serve a useful function as hazard alerts in the 

port setting.  Rather, I suggest that the regulatory framework needs 

to recognise that for the majority of port activities the risk posed is 

significantly less than the residential occupancy scenario upon which 

the risk zones have been based.  Site-specific geotechnical risk 

assessments should be completed and account for both the hazard 

at the location of the proposed activity and the risk associated with 

the proposed activity.   

CLIFF COLLAPSE AND ROCKFALL AREAS 

Cliff collapse 

11 Substantial cliff collapse occurred on many of the large sea cliffs 

between Taylor’s Mistake and Mount Pleasant as a result of the 

strong earthquake accelerations on 22 February and 13 June 2011.  

GNS Science (GNS, 2012a&b) carried out rigorous stability and risk 

modelling for the large cliffs (referred to as pilot study sites) that 

experienced cliff collapse and identified hazard zones near the top 

and base of these cliffs. The cliffs above Lyttelton Port (behind Naval 

Point, below Simeon Quay, and from Holcim’s site to Windy Point) 

were not in the pilot study area and were not specifically mapped 

but the cliff collapse risk models were applied to the site.  The risk 

models were completed on the basis of full time occupancy in the 

areas below the cliffs (the inundation areas) and 90% occupancy in 

the areas above the cliffs. 

12 No field mapping was completed outside the pilot study sites, and the risk 

model from the cliff above Nayland Street in Sumner was applied to all 

non-pilot study cliffs as this was deemed a conservative approach. The 

following excerpt from Page 11 of GNS’ cliff collapse report (report 

2012/124 final issue 2) discusses the risk assessment methodology for 

cliff collapse sites outside the pilot study area: 

“No systematic mapping of the cliff tops outside the pilot study 

areas has been carried out since the 22nd February earthquakes.  

Field inspections of some of the cliffs made by GNS Science and 

members of the Port Hills Geotechnical Group identified a few 

locations where about 1-2 m of the cliff edge had recessed.  To 

take the lack of data into account, a conservative approach has 

been adopted where the annual individual fatality risk for cliff-top 

recession, estimated for Nayland Street in the pilot study area, 

have been used.  Nayland Street data has been adopted as it 
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represents the upper bound height of those cliffs included in this 

assessment and it is geometrically similar (in angle and shape) to 

these cliffs.  These assumptions were subsequently verified in the 

field by the Port Hills Geotechnical Group.” 

13 As a consequence of the cliff collapse risk model including the cliffs above 

Lyttelton Port mentioned above, the areas have been included in CCC’s 

Cliff Hazard Management Areas (CHMAs) in their proposed new District 

Plan. The cliff above Naval Point has been included in CHMA1, while the 

other areas are in CHMA2.  CHMA1 areas are the highest risk areas and 

subject to strict planning rules, with most activities being prohibited.  The 

CCC’s section 32 report dated 27 August 2014 states that those areas in 

CHMA1 were specifically identified due to there being “evidence of land 

damage either at the cliff top or face (regression lines), significant collapse 

with a big talus slope (evidence of high risk of future collapse), a height 

greater than 15 m and a sufficient width to show a different activity status 

from the rest of the area affected by slope instability”.  We understand that 

site specific mapping and assessment was completed at Naval Point for 

CCC in July 2014 but we have not been provided with the reports and/or 

maps from this exercise.   

Rockfall 

14 Substantial rockfall occurred from some of the slopes between the 

Bowenvale Valley and Governors Bay as a result of strong earthquake 

accelerations on the 22nd of February and the 13th of June 2011.  GNS 

Science completed a rigorous rockfall mapping and modelling exercise to 

determine rockfall hazard areas around the Port Hills.  They then 

assessed the risk of death resulting from rockfall (AIFR, Annual Individual 

Fatality Risk) by combining the hazard with a residential occupancy model.   

15 Those areas with an AIFR calculated to be in excess of 10-4 were zoned 

within the Rockfall Hazard Management Areas (RHMAs) 1 & 2.  There is a 

subtle difference between the assumptions inherent in the hazard 

calculation for RHMA 1 and 2, based around the assumed occupancy and 

recurrence period of the earthquakes.  RHMA1 assumed an average 

occupancy of 16 hours per day per house, while RHMA2 assumed 

permanent occupancy.   

16 A small part of Naval Point is located within RHMA2, the area around the 

Wastewater Treatment Plant is within RHMA1, and much of the area of 

the coal stockpile near the base of the steep slopes is within RHMA1 or 2.  

Almost all of the haul road from the Evans Pass quarry to the coal yard is 

within RHMA1.   

RISK MODEL  

17 GNS’ work on risk assessment is based on residential occupancy and 

therefore may not be appropriate for the land owned by LPC.  The rockfall 

assessment is based on occupancy of 67-100 % and for cliff collapse it is 
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90-100%.  Given that much of the port land within the hazard areas is 

used for storage, utilities, or quarrying, the occupancy of many areas is 

much lower than this.  It therefore seems reasonable to have a more 

permissive consenting regime for bulk storage and other low-occupancy 

activities.   

18 Those areas within the CHMA2 have not been field verified and are based 

on an area-wide geological model.  GNS’ report on cliff collapse work 

specifically states that the model only applies to cliffs that are: 

18.1 Coastal or relict coastal cliffs; 

18.2 Formed in rock; 

18.3 Greater than 10 m in vertical height; 

18.4 Steeper than 45°; and 

18.5 Greater than 50 m2 plan area.  

19 Cliffs modified by man-made cutting were not included in the assessment 

unless they were originally abandoned coastal cliffs and satisfied the 

above criteria.  It does not appear that the effect of man-made 

modifications has been taken into account in GNS’ modelling.  In many 

cases behind the Port, the man-made activity has included benching the 

slope, which would significantly reduce the risk of cliff collapse because 

the loose rock near the former ground surface has been removed and the 

slope angle has been reduced.   

SITE ASSESSMENTS 

Simeon Quay Cliff Collapse Zone 

20 A small area of land below Simeon Quay has been zoned within CHMA2.  

This appears to be based on an area-wide application of GNS’ model and 

does not account for local geology.  An extract from the proposed district 

plan is shown in Figure 1, below.   
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Figure 1: Excerpt from Proposed District Plan Mapping 

 

 

21 Figure 2, below, shows a photograph of the area within the CHMA2 

zone. 

Figure 2: Site Photograph at Simeon Quay 
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22 The slope behind the rail siding is largely comprised of loess soil.  The 

total height of the slope is approximately 12 m, and we therefore consider 

that there is significantly less than 10 m height of rock at the toe of the 

slope.  GNS’ cliff hazard model is therefore not appropriate for this site.  

While the site is a steep slope and has evidence of soil failures occurring, 

we do not consider that cliff collapse is a feasible failure method.  Soil 

failures (landslides or debris flows) must be assessed as part of a 

geotechnical assessment for any consentable development within the Port 

Hills and Banks Peninsula Slope Management area and we therefore 

consider that this is an appropriate zoning for the site.  I consider that the 

CHMA2 designation should be removed from this site.   

Coal Yard 

23 Much of the coal yard is located near the base of steep slopes which pose 

a significant rockfall hazard.  Areas near the base of the slope are zoned 

within RHMA1 and 2.   

24 While there is no doubt that these areas are within a rockfall hazard area, I 

consider that a more enabling consenting regime is warranted because: 

24.1 The area is used for bulk storage and has low occupancy; 

24.2 The majority of the workers within the coal yard are loader drivers 

who are in heavy machinery in cabs approximately 2 m off the 

ground.  Any falling rock would therefore need to be significantly 

above ground level to pose a life risk to operators of the machines;   

24.3 LPC has an active risk management program as part of their 

Health and Safety system.  They could therefore control operations 

in such a way as to minimise risks to people and equipment; and 

24.4 The rockfall hazard at the site is likely to be reduced as part of the 

proposed Sumner Road re-opening project, as any works on the 

high bluffs above Sumner Road to make the road safe for opening 

to general traffic also has the consequential benefit of significantly 

reducing the risk of rockfall to the area beneath Sumner Road. 

Naval Point and Brittan Terrace 

25 The slopes between Naval Point and the dry dock beneath Brittan Terrace 

are generally steep cliffs approximately 15-20m in height.  The cliffs 

consist of basalt overlain by a mantle of loess soil of varying thickness.  

The thickness of loess is highly variable; in some places such as at Naval 

Point, there is a thin layer of loess, whereas the large rainfall induced slip 

behind the tank farm occurred in a significant thickness of loess soils.   

26 Whilst these cliffs are susceptible to collapse, they are fundamentally 

different in scale and nature to the high volcanic cliffs in other CHMA1 

areas such as Redcliffs or Peacocks Gallop. Remediation of the cliffs in 

Redcliffs is not considered to be functionally plausible. The cliff beneath 

Brittan Terrace is however only some 15m in height and given the size of 
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LPC’s landholding in the area, and the extent of the oil company leases, it 

is likely that effective mitigation works are able to be undertaken without 

encroaching on other properties.  Further, both the landowner and lease-

holder have high value infrastructure on the sites and therefore have 

significant incentive to complete remedial works.  It is therefore likely that 

they would be able to complete appropriate mitigation works to protect 

new or existing infrastructure or developments in this area, and we 

therefore recommend a more permissive consenting regime.  This must 

include the requirement for geotechnical assessments to be completed to 

support consent applications.   

27 Further, as discussed previously, the risk zones are drawn on the basis of 

residential occupancy.  There are numerous activities occurring (and 

potential activities) on this land that do not involve high occupancy levels.  

These activities therefore pose a low risk to life and should be subject to 

lower levels of control than residential occupancy would be.   

Holcim to Windy Point 

28 The slopes behind the Port land from the Holcim cement silos to Windy 

Point are within CHMA2.  These are high, and often steep, slopes 

consisting of basalt with a veneer of loess soils up to approximately 2 m 

thick.   

29 Both Holcim and LPC have completed extensive hazard mitigation works 

on the slope, with a combination of shotcrete facing and cut benching on 

the slopes.  This style of mitigation works does not completely remove the 

slope hazard, but does demonstrate that these companies have a 

sufficiently large landholding that they are able to remediate slope hazards 

to tolerable levels in accordance with their operational risk management.  I 

therefore consider that a more enabling consenting regime is appropriate 

such that site specific assessments may be completed for proposed 

developments and the appropriate works completed.   

 

Dated:  20 February 2015 

 

___________________________ 

Neil Charters  

 

 

 

 


