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1. INTRODUCTION 

 
 

1.1 My full name is Dr Charles IAN Wright.  My experience and qualifications are set 

out in my evidence in chief for the Natural Hazards proposal dated 13 February 

2015 and my evidence in chief for this hearing dated 18 August 2015.   

 

1.2 Additional information pertaining to my experience and expertise is laid out below.  

This was to be explained in detail as part of my statement of evidence for Phase 

3, coastal hazards but is included here in response to evidence from submitters in 

this hearing.  I obtained an M.Sc (Cum laude) in coastal sedimentology and a 

P.hD in Cenozoic Coastal Evolution, both from the University of KwaZulu-Natal, 

South Africa.  I have co-authored 17 international peer reviewed scientific papers, 

many of which describe coastal processes. I have co-authored a chapter on 

geomorphology and sedimentology in a book entitled The Estuaries of South 

Africa (Eds B.R. Allanson & D. Baird, Cambridge University Press).  I am a 

member of the Coastal Education and Research Foundation (CERF) and am an 

active technical reviewer for their Journal of Coastal Research. 

 

1.3 I acted as the Council internal technical reviewer on the Tonkin and Taylor 

Costal Hazard Assessment Stage 2, June 2015 report commissioned by 

Council (T&T (2015) report). 

 

1.4 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.   

 

1.5 In addition to the key documents I have listed in my evidence in chief, I have also 

used, or referred to, in forming my view while preparing this brief of evidence the 

T&T (2015) report. 
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2. SCOPE 

 

2.1 My rebuttal evidence is provided in response to the statements and Evidence 

in Chief filed by the following parties on 27 August 2015: 

 

(a) Submission 2375/2406: Sunny Point Estates - Patricia Harte; and 

(b) Submission 2168/2169:  Castle Rock Ltd - John Aramowicz Jr . 

 

2.2 I have also provided supplementary evidence in relation to: 

 

(a) submitter #2355: Blue Lady Trust. The submitter has not provided 

evidence for this hearing but following filing of my evidence in chief 

has provided the Council with a report from Ian McCahon (Geotech 

Consulting Ltd); and 

(b) submitter #2387: The Crown (to cover two submissions points 

inadvertently missed out of my evidence in chief). 

 

3. PATRICIA HARTE FOR SUBMISSION 2375/2406: SHADBOLT AND SUNNY POINT 

ESTATES 

 

Sunny Point Estates  

 

3.1 I refer to my evidence in chief at Attachment A on submission point 2406.1.  This 

site (6528 Christchurch Akaroa Road) is discussed in the Aurecon report dated 

21 August 2015.  I have not physically inspected the site, I am however familiar 

with the area in general having been to the Banks Peninsula on a number of 

occasions to look at slope stability issues.  I have also undertaken a desktop 

study of available information and would like to point out that the wider Banks 

Peninsula was not included in the recent GNS slope stability mapping and as 

such there is no readily available reference material to form an initial impression.  

 

3.2 I have read through the Aurecon report and agree with their findings that although 

there are significant slope stability issues associated with the regional loess soil 

cover, there are viable areas where residential dwellings can be safely 

established on the Sunny Point Estates site. 
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3.3 As such, although there may be some geotechnical challenges present on the 

site I do not consider them to be a significant hazard and see no geotechnical 

impediment to this lot being included in the proposed Residential zoning area.  

 

 French Peak Ltd 

 

3.4 I refer to my evidence in chief at Attachment A on submission points 2375.  This 

site (Wainui Main Road) is discussed in the Aurecon report dated 19 August 

2015.  I have not physically inspected the site, I am however familiar with the area 

in general having been out to the Banks Peninsula on a number of occasions to 

look at slope stability issues.  I have also undertaken a desktop study of available 

information and would like to point out that the wider Banks Peninsula was not 

included in the recent GNS slope stability mapping and as such there is no readily 

available reference material.  

 

3.5 I have read through the Aurecon report which also discusses rezoning of four 

areas of land for residential land use. These include two areas in Duvauchelle on 

the Christchurch-Akaroa Road (Lot 15 DP 1887 and Pt Lot 8 DP 1187 / Pt RS 

1571), one at French Farm on Wainui Main Road (Rs 334270), and one at 5 

Tikao Bay Road (Lot 1 DP 79380).  

 

3.6 I agree with the Aurecon report's findings that although there are a number of 

slope stability hazards identified within the areas, typically associated with the 

regional loess soil cover, there are viable areas where residential dwellings can 

be safely established. 

 

3.7 As such, although there may be some geotechnical challenges present on these 

sites I do not consider them to be a significant hazard and as such see no 

geotechnical impediment to these areas being included in the Residential zoned 

area.  

 

4. JOHN ARAMOWICZ JR SUBMISSION 2168/2169:  CASTLE ROCK LTD 

 

4.1 I address this submission point in my evidence in Chief Attachment A, at 

submission points 2168.1 and 2169.1. 
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4.2 I am familiar with the site having viewed it briefly on a number of occasions, the 

most recent being on 25 August 2015.  I am also familiar with the area in general 

having been associated with a number of geotechnical investigations in the area.  

 

4.3 In his evidence, Mr Aramowicz comments on Stage 3 Coastal Erosion 

Management Areas (CEMA) 1 and 2 and Coastal Inundation Management Areas 

(CIMA) 1 and 2, as are currently out for submission. Figure 1 and 2 below show 

the planned management areas as notified in the pRDP Stage 3, which are based 

on the work and assessment included in the T&T (2015) report. 

 

4.4 Paragraph 6.5 of Mr Aramowicz's statement indicates that the Ferrymead 

commercial area is not within the 2065 erosion risk area, despite the area to the 

north and south inferred to be at risk of erosion.  I can confirm that this is due to 

the fact that the Ferrymead commercial area is located on land higher than the 

surrounds.  This is something that the LiDAR accurately delineates, which means 

the commercial area it is not as susceptible to erosion.  In other words, the 

commercial area is typically above 11m CCC Datum whereas the surrounding low 

area is typically below 10.25m CCC Datum and as such caught in the 2065 

erosion area (CEMA1). 

 

4.5 Paragraph 6.7 of Mr Aramowicz's statement indicates that: 

 

 'T&T's study of coastal erosion specifically excludes the effect of man-made 

structures, i.e. hard surfaces such as riprap, sea walls, and any other erosion 

protection measures. This was intended to identify ‘the potential land area that 

could be affected, or the area that is benefitting with the structure. Informed 

decision around the future maintenance or re-consenting of structures can 

then be made’. 

 

4.6 This quoted text is from Section 4.1.9 of the T&T (2015) report titled 

'Anthropogenic effects', that section falls under Section 4.1 entitled 'Open Coast'.  

Therefore the above statement pertains to structures on the open coast and as 

such I consider that it is not a pertinent comment to suggest for the area under 

discussion, an area which falls within Section 4.2 entitled 'Harbour Coast' where 

no such comment is made.  In my view Mr Aramowicz's statement is invalid in this 

context. 

 

4.7 Paragraph 6.8 of Mr Aramowicz's statement indicates that: 
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Section 5.2 of T&T's report states 'hard protection responses may be justified 

for existing strategic long term assets (e.g. main access roads)'. 

 

I cannot find this reference in the T&T (2015) report. It appears to pertain to 'hard' 

structures on the open coast, but I cannot see its relevance to 125 Scruttons 

Road.  I therefore feel this statement should be discounted. 

 

4.8 Paragraphs 6.11 to 6.17 of Mr Aramowicz's evidence provide a description of 

surrounding third party infrastructure that may provide some future protection 

from coastal erosion to the site in question. Although I agree that this may be 

technically feasible, this statement relies on something which may or may not 

occur in the future and as such has no bearing on the existing planning rules.  In 

addition, it is speculative and assumes a future obligation of both Council and 

other third parties which has not been agreed upon or instituted. As such, I 

believe until this physical works have been completed (if indeed they are even 

considered), the proposed coastal erosion hazard lines should stay. 

 

4.9 Paragraph 7.4 of Mr Aramowicz's statement provides a description of the 

TUFLOW model input parameters used in the T&T (2015) report.  The map 

indicated in Figure 6.1 of the T&T (2015) report shows the TUFLOW model 

outputs for inundation levels due to frictional, infiltration and tidal time lag effects.  

This figure does not however include the effects of both wind and wave set-up 

which results in an extra 0.4m height (referred to as freeboard in Table 4.17 of the 

report).  As such, Figure 6.1 cannot be used as an interpretation of inundation.  

Rather the specific maps showing the final inundation mapped outputs (as Mr 

Aramowicz refers to Appendix E11 of T&T's 2015 study), should be referred to as 

they clearly state the modelled parameters, including the freeboard, in the legend. 

 

4.10 Mr Aramowicz in paragraph 7.13 states that the finished ground levels will be at, 

or above 2.4m LVD (11.44m CDD).  For the risk of future coastal inundation, the 

T&T (2015) report indicates that the area in question lies within both the Coastal 

Inundation Hazard Zone 1 (CIHZ1) (defined as areas below 2.6m RL / 11.64m 

CCC Datum) and Coastal Inundation Hazard  Zone 2 (CIHZ2) (defined as the 

areas below 3.3m RL / 12.34m CCC Datum).  Therefore the minimum ground 

level to be engineered is at least 0.2m below that which is required to raise it 

above CIHZ1.  Whilst there is the opportunity to raise the levels to a maximum of 

12.0m CCC Datum (CDD), this is not Mr Aramowicz's stated intent.  I therefore 
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recommend that until the ground has been raised to in excess of 2.6m RL 

(11.64m CCC Datum) this area remains in CIHZ1.  The existing certificate of 

compliance is for filling to 12.0m CCC Datum so this is feasible.  However, this 

also means that even assuming a maximum level is reached, it still falls below the 

minimum level of 12.34m CCC Datum which defines CIHZ2.  I therefore 

recommend that this hazard layer remains. 

 

4.11 I note this hazard layer is not the subject of this hearing, but the evidence of Mr 

Aramowicz raises it in the context of his client's rezoning.  Further detailed 

evidence on the T&T (2015) report, the background justification behind the 

management areas, is being prepared for Stage 3 and it would appear sensible to 

consider this particular rezoning in that context.   

 

4.12 On an issue separate to the coastal hazards discussed above I note paragraph  

9.11 discusses the LiDAR accuracy.  Whilst the T&T (2015) states that the 

"Metadata supplied with the source LiDAR indicates the survey equipment had a 

vertical accuracy ±0.07 m" this should not be construed as the absolute vertical 

accuracy of the LiDAR data.  This absolute accuracy is correctly referred to as the 

total observed LiDAR elevation error which is a function of survey equipment 

accuracy, horizontal displacement (from GPS and motion reference unit), 

interpolation error and surveyor error. Therefore, in reality the total vertical error 

for the LiDAR may be considerably higher, and based on my observations this 

may be typically in the order of 0.2m.  This would explain the quoted value of 

0.13mRL below the PDP assumption which Mr Aramowicz alludes to in 

paragraph 9.13 of his evidence and considering this I therefore discount the 

statement in the paragraph 9.12 of his evidence.  

 

4.13 It is my professional opinion that the site located at 125 Scruttons Road is located 

in an area that will become increasingly subject to both coastal erosion and 

inundation.  There is a high degree of probability (66% according to the T&T 

(2015) report) that these risks to the property will manifest within the next 50 

years, a relatively short time.  I therefore conclude that in the absence of any 

creditable mitigation in place at present that this site is unsuitable for urbanisation 

from a natural hazards perspective.    
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Figure 1 showing the 125 Scruttons Road property outline over the proposed CEMA 1 and 2 

 

Figure 2 showing the 125 Scruttons Road property outline over the proposed CIMA 1 and 2 
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5. SUBMISSION 2355: BLUE LADY TRUST   

 

5.1 This submission was not responded to in my evidence in chief due to accidental 

omission.  Since filing evidence in chief, the submitters has informally provided 

me with a Geotech Consulting report authored by Ian McCahon (Attachment A). 

I have physically inspected the three sites discussed in the Geotech Consulting 

report together with Dr Mark Yetton and Don Macfarlane as part of the Stage 1 

Natural Hazards exercise undertaken earlier this year.  

 

5.2 I have read through the Geotech Consulting report .  I agree with Mr McCahon's 

findings, namely that there are no particular slope stability hazards associated 

with Site 2 (Lot 3 and 5 of DP11651) and site 3 (Lot 9 of DP11651) as depicted in 

Figure 3.  I agree with Mr McCahon’s view that there is  a creditable risk from 

unstable rocks that may affect Site 1 (Lot 28 of 11651) and identified by the GNS 

Science rockfall risk mapping as depicted in Figure 3.  These hazardous outcrops 

are of a finite nature and located on the property (ie they do cross over cadastral 

boundaries) and as such I believe the risk can be effectively mitigated as 

recommended by Ian McCahon. 

 

5.3 As such, I do not believe there is any major geotechnical impediment to these lots 

being zoned Residential. 
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Figure 3 showing Sites 1 (Lot 28), 2 (Lot 3 & 5) and 3 (Lot 9) of DP 11651.  Coloured zones are 

the GNS rockfall modelling area (2016 model, 67% occupancy, no aftershocks). 

 

6. SUBMISSION 2387: THE CROWN 

 

6.1 The Crown's site specific rezoning submissions on: 

 

(a) Harewood Primary School (seeking the land be rezoned from Rural 

Urban Fringe to Specific Purpose Schools Zone)1; and 

(b) Hornby High School (seeking the land be rezoned from Residential 

Suburban to Special Purpose Schools Zone); 

 

                                                   
1  I note that this submission point was originally coded to the Stage 2 Residential Hearing in error, and therefore has 

been discussed by some of the witnesses for the Residential Stage 2 Hearing.  Therefore, I have recorded my view 
on this submission point now, for completeness. 

Site 1:Lot 28 

Site 2:Lot 3 & 5 

Site 3:Lot 9 
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were inadvertently missed from my evidence in chief. I confirm that I have no 

issue from a geotechnical perspective with either of the rezonings sought. 

 

 

 

Dr Charles Ian Wright 

2 September 2015 
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Attachment A: Geotech Consulting report authored by Ian McCahon 



   
 

 
4626 
21 July 2014 
 
 
TM Consultants Ltd. 
P.O Box 8874 
Christchurch 8440 
 
 
Attention: Kate Brooks 
 
 
 
Dear Kate, 
 
Re:  Blue Leaf Ltd,   Cass Bay Subdivision  
 
 
1. Introduction 
We have been asked to do a geotechnical assessment for three potential housesits, on the ridge 
between Cass Bay and Corsair Bay in Lyttelton Harbour.    The assessment has been a walk over 
inspection and research of relevant hazard and geological information.  Limited subsurface testing has 
also been carried out by TB Consultants. 
 
 
2. Site Description 
The land is in several underlying titles. Site 1 is on lot 28, site 2 is lots 3 and 5 and site 3 is lot 9, all of 
DP11651.  The proposed sites are located on the top of the ridge line between Cass and Corsair 
Bays.  This ridge is of low angle, averaging less than 10 degrees through the subject area, and falls to 
both sides (west towards Cass Bay and east towards Corsair Bay) at between 20 and 23 degrees 
overall slope.  The main Lyttelton to Governors Bay road passes around the site at a lower level, and 
established houses front onto the road on the Corsair Bay side, with a further two houses across the 
south end.  The site has been used as pasture land, but is now largely covered with broom and other 
scrub.  There are rock outcrops prominent along the ridge on site 1, but the remainder of the area is 
covered with dense grass and scrub.   

 
 

3. Geotechnical Information 
The site is included in map F9 appendix 4 of the “Geomorphology Mapping for rock fall risk 
Assessment” report by GNS Science, 2012 (part reproduced in Figure 1).  The bulk of the area is 
shown as being underlain with loess, with rock at the surface along the ridge line through site 1, and 
above the road where it turns across the end of the ridge at the south end of the overall site.  The 
access road will extend across a small gulley, which is mapped as having colluvial materials in it.  
There are no landslides or other mass movement features shown on this map in the area.   
 
 

Dr. Mark Yetton   E-mail myetton@geotech.co.nz Tel  (03) 9822 538         
Fax (03)  3257 555      

PO Box 130 122      
4 / 6 Raycroft Street       

Christchurch 8141   New Zealand 

Nick Traylen   E-mail ntraylen@geotech.co.nz 
Ian McCahon   E-mail mccahon@geotech.co.nz 

G E O L O G I C A L   &   E N G I N E E R I N G   S E R V I C E S 
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The background shading on Figure 1 comes from Lidar mapping indicated topography within one 
metre contour intervals.  
 
Key 
Yellow  colluvium 
Orange  loess 
Brown  rock at/near surface 
Light green talus 
Pink   fill 
Pink stipple rockfall (recent) 
Dark lines cliff 
 
 Approximate location of site 1 
 
   Site 2 
 
   Site 3 
 

Cass                    
Bay 

Figure 1 
Geomorphology mapping  
for rockfall risk assessment  
Map F9 Sep 2012 (Townsend, 2012)  
     
           Corsair Bay
            
 
TM Consultants carried out some limited subsurface testing on the site on 14 July 2014.  Their report 
is appended.  Five scala penetrometer tests were made at the five potential house sites, and hand 
auger boreholes at two of the site.   
 
The scala penetromerter tests show variable conditions with looser near surface soils becoming firmer 
with depth.  The depths at which 200 kPa and 300 kPa ultimate bearing stresses are sustainable are 
summarised in Table 1.   
 
Test Location Depth to 200 kPa 

ultimate 
Depth to “good ground” 

300 kPa ultimate 
Depth of test 

1 Site 3 0.6 0.9 1.1 
2 Lower site 2 0.4 0.6 1.1 
3 Upper site 2 0.5 0.6 1.5 
4 West site 1 0.4 0.7 1.5 
5 Upper site 1 0.2 0.2 0.2 
Table 1 Scala Penetrometer test summary 
 
Borehole 1 at the south end of the ridge on site 3 showed 0.2m of topsoil over loess soils to the 1.3m 
depth of hole.  Borehole 4 at the western location at site 3 showed topsoil to 0.3m, over loess to 2.1m 
where a thin sand layer was encountered, above “stones” at 2.2m depth.  The stones may be the 
weathered top of the underlying volcanic bedrock, or it may be a layer of gravel derived from the rock 
outcrop further upslope. 
 



Cass Bay Subdivision   page 3 

Geotech Consulting  Ltd. 4626  21 July  2014 

 
 
4. Geology 
The Port Hills is the eroded remnant of a large volcano, last active about 7 million years ago. The hills 
are formed of a series of volcanic rocks generally laid down dipping radially from the original crater in 
what is now Lyttelton harbor.  At this location this means the rock strata dip roughly from a south to 
north direction. The rock has been blanketed with air deposited silt and very fine sand soils (loess). All 
the exposures in the area are consistent of this basic geological model. Recent geological mapping 
carried out by GNS Science is shown in Figure 1, above.  
 
The general geology of the site is therefore of volcanic bedrock overlain with a mantel of air deposited 
loess soils of variable thickness.  The road cut below the west side of the site has exposed rock in 
places, and not in others.  One area, below site 3, has an estimated four metres of loess in the road 
batter, but within 10 metres to the north, the loess is reduced to little more than a metre directly 
overlying rock.  At the batter across the end of the small side spur, west of site 1, there is an estimated 
6 metres of loess exposed without any evidence of rock.  The underlying rock geography is likely to be 
quite variable and there is considerable uncertainty about the depth to rock at any particular location, 
except where rock is actually exposed.  
 
 
5. Site Stability  
There is no indication sighted suggesting slope instability, except for shallow failures on the road cuts 
below the site to the west.  Any hill side has some risk of ground movement, but we consider that this 
risk is sufficiently low in this area to allow residential development on the proposed house sites.  

 
 

6. Rock Roll Hazard 
Sites 2 and 3 have no rock roll hazard as there is no source of rock roll above them.  Site 1 has a rock 
outcrop along the ridge, and there is the occasional knob of fractured rock or boulder on or close to 
the ridge line, that could conceivably be dislodged with the right circumstances of either very strong 
earthquake shaking or meteorological conditions.  The site is included in a boulder roll study carried 
out by GNS Science in 2012, and it is included in Map F9 to accompany GNS Science Report 
CR2012-214.  An excerpt from this map covering the subdivision area is shown in Figure 2.  The rock 
roll hazard is time dependent, following the recent earthquakes, and Figure 2(a) shows it at year 1 
(2012) and 2(b) at year 10 (2021).  A rock roll hazard is shown on either side of the ridge line where 
there is exposed rock. This includes all of site 1 except for the ridge itself, but not sites 2 and 3.   
 
The assessed Annual Individual Fatality Risk is shown as being greater than 10-4 through site 1.  
Although this may be an over estimation of the hazard, given the very few boulders on the ridge line, 
the type of rock exposed (volcanic breccia) has been shown to respond poorly to strong earthquake 
shaking and in places boulders of this material have been observed to have fresh surfaces indicating 
that the rock itself fractured and disintegrated with the shaking. A fresh crack was observed under one 
outcrop on site 1. 
 
The current and future risk of rockroll is less than that  at which it is unacceptable to have habitation in 
the area, but remains significant.  If a house was to be located on the western slopes of site 1, below 
the crest, then mitigation work would be needed on the potential source area.  This would include the 
physical removal of loose boulders, and fixing of mesh over the rock outcrop to hold any pieces that 
may become detached. 
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(a)  Annual Risk Year 1 
10-3 to 10-4 

10-4 to 10-5 
Less than 10-5 
 
 
 
 
 
 
 
 
(b)  Annual Risk Year 10 
10-3 to 10-4 

10-4 to 10-5 
Less than 10-5 
 
 

 
Figure 2 
Rockfall Risk Map A to accompany GNS 
Science Report CR2012-214,  
part of Map F9 

 
 

 
There remains some risk of rock fall onto the access road, but as this is not occupied for extended 
lengths of time, we believe the risk is acceptably low.   

 
 

7. House Sites 
 

Site 1. 
The map given as part of the brief, showed two possible sites on site 1.  One is on the ridge 
line, and  the second is on the western slope.  The ridge at this point is relatively narrow, with 
approximately 15 metres width from where the slopes increased to an excessive 20 degrees.  
As there is bedrock exposed at the surface, excavations would involve rock excavation, but 
this would also mean that the foundation conditions are bearing directly onto solid material.  
A scala test (TMC test 5) on the eastern side of the ridge stopped at 0.2m depth, indicating 
shallow rock at this location.  From a geotechnical perspective, this site is can be built on.  
Access would be along the ridge from the south, and would require rock excavation.  
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The alternative site is on the western slope with a slope angle of less than 25 degrees and 
underlain with loess soils  (TMC borehole and scala 4) .  This are could also be built on but 
would require rock roll mitigation, as discussed above.  Stones were conctacted in the 
borehole at 2.2m depth, and the deeper excavations that might be required on this steeper 
site may well intercept the bedrock profile. 
 

Site 2.  
Two sites are shown in this area, one on each of the two legal titles.  Either site is feasible, 
as both lie towards the crest of this ridge, with slope angles of 10 to 12 degrees.  The width 
of the crest is about 20m before side slope angles increase markedly.  There is no indication 
of rock at shallow depth in this area, and the scala tests (TMC tests 2 & 3) did not encounter 
rock within the 1.1 and 1.5m depths tested.  More extensive testing is required to ascertain 
whether rock is likely to be encountered within the depth of any excavation.  Shallow 
earthworks at least can be expected to be in loess soils.  Either site is acceptable for building 
construction.  
 

Site 3.  
Site 3 is at the south end of the ridge.  Slope angles are slightly steeper here at 10 to 15 
degrees at the ridge line, but the ridge is also considerably broader, so that there is 
additional room within which to site the house before encroaching onto steeper slopes.  
There is rock virtually to ground surface exposed in the major cut on the road at the south 
end of the ridge, but there is no other indication of shallow bed rock in the area, and the 
borehole sis not encounter rock within the 1.3m depth tested (TMC borehole and scala test 
1).   Shallow excavations should all be within loess soils, but more extensive testing is 
needed on the house site to determine if any deeper excavations will encounter rock.  

 
 
8. Access Road 
There is a formed track from the existing access road to number 54 Park Tce in Cass Bay, this follows 
an easy alignment, and can readably be upgraded to provide access to the three sites.  It traverses 
moderate slopes between 20 and 30 degrees.  Some additional earthworks will be required to upgrade 
and widen the existing track.  Excavation is expected to be in loess soils for the majority of the length.  
The access road crosses a small gulley towards to north end, this has colluvial soils in it, and although 
there is no formed channel, there is still evidence of a considerable flow carrying sediment dating from 
the March 2014 extreme rainfall event.  A culvert will be necessary at this location.  
 
 
9. House foundations 
The scala tests on the site indicate that firm soils complying with the requirements for “good ground” 
as defined in NZS3604 are generally below 0.6m depth where there is loess soil.  Depending on the 
type of foundation and extent of earthworks, this may not be of issue.  Otherwise shallow foundations 
can still be sued, but would require specific design.  We would not recommend founding structures on 
ground with less than 200 kPa ultimate bearing capacity on this site, and thus all foundations on loess 
soils would need to be taken ton below depths of 0.4 to 0.6m as indicated by the TNC scala tests 
(Table 1).  may shallow rock at the upper site (test 5) and deeper loess soils at the western site.   
 
Site soil testing at the specific house sites is recommended at the house concept design stage to  
check the shallow soils and depth to bedrock.  These tests will also be needed for building consent 
purposes.   
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10. Storm Water 
The loess soils mantling most of the area are highly erodible, and control of storm water is essential to 
prevent problems of erosion and stability.  All water from house rooves and paved areas must be 
collected and disposed of in a safe manner.  On this location, the best disposal may be by way of a 
pipe to the water table along the road below the sites. 

 
 

11. Construction 
Construction of houses on these sites will involve earthworks for access driveways and the building 
platform.  All excavated cuts greater than 1.2 metres in height in the vicinity of the houses should be 
retained with properly engineered retaining walls including filtered drainage behind them and a 
collection pipe at the heel, discharging into the stormwater system into the silt trap.  Any fill areas must 
be adequately supported with either low angle batters or low retaining walls.   

 
 

12. Conclusion 
The sites as inspected are suitable for use as residential development from a geotechnical 
perspective, subject to the conditions outlined above.  There is a very low risk of slope instability for 
the sites along the ridge line.  There is a rockroll hazard to the slopes in site 1, which will need 
mitigation to allow a house to be built on the western slope.  
 
 
 
 
Yours faithfully 
Geotech Consulting Limited 
 
 
Ian McCahon 
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Disclaimer.   This report has been prepared solely for the benefit of Blue Leaf Ltd. No liability is 
accepted by this Company or any employee or sub-consultant of this company with respect to its use 
by any other person.  This disclaimer shall apply notwithstanding that the report may be made 
available to other persons for an application for permission or approval or to fulfill a legal requirement.      
 


