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1.0 INTRODUCTION 

Roxburgh Property Developers Ltd has engaged Golder Associates (NZ) Limited (Golder) to undertake a 

geotechnical assessment at the proposed plan change site in Southbridge, Canterbury.  Our scope of work 

for this assignment comprises a geotechnical engineering review of existing information, together with an 

investigation using nine test pits to assess the suitability of the ground conditions for a proposed land use 

change of the site from rural to suburban. The scope of this investigation and report is limited to the 

geotechnical aspects of the site and does not include any investigation and assessment of potential soil or 

groundwater contamination, bioenvironmental or archaeological aspects of the property and proposed 

residential land use. Further, more detailed investigations will be required for subdivision consent application. 

 

 

2.0 SITE DESCRIPTION AND POTENTIAL DEVELOPMENT 

The proposed site is relatively flat lying with a slight slope (approximately < 5 degrees or less) to the south. 

The site is bounded by High Street, Brook Street and Bellfield/Robinson Street (unformed) and has an area 

of approximately 6 ha. The proposed development is located approximately 25 km away from the Greendale 

fault that ruptured on 4 September 2010 and approximately 40 km away from the Port Hills Fault that 

ruptured on 22 February 2011.  

A review of existing information on land damage identified that the site is unmapped by EQC, but residents in 

the area indicated there was no evidence of liquefaction or lateral spreading (Project Orbit Map CR0119 - 

31/10/2011).   

At the time of preparation of this report, only draft information was available to Golder on the anticipated 

layout, site grades, and building or other infrastructure loads and performance criteria. 

 

 

3.0 GEOLOGICAL SETTING 

Canterbury is underlain by a series of inter-bedded terrestrial gravels and fine grained marine and estuarine 

sediments.  The gravels are mainly aggradational alluvial deposits and the finer sediments comprise flood 

overbank alluvium, estuarine and shallow marine deposits.  The gravels are high yielding aquifers, while the 

finer beds are of low permeability, and act as confining layers to water held in the gravels at high pressure. 

The Geological Survey Map of the area (Forsyth et al 2008) indicates the site is underlain by river alluvium, 

comprising gravel, sand and silt. 

 

3.1 Seismic Hazard 

Review of records held on Geonet indicates the peak ground accelerations (PGAs) experienced at the 

Southbridge School adjacent to the site from the 4 September 2010 and 22 February 2011 events  

were 0.15g and 0.070g, respectively. These have been the largest events from the sequence of Canterbury 

earthquakes so are considered to be a reasonable representation of accelerations likely to occur at the site 

in the future.  

The earthquake loadings code NZS1170.5:2004 defines earthquake hazard around New Zealand for building 

purposes. This document holds additional information for further analysis of the seismic hazards. 
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4.0 AVAILABLE INFORMATION 

A review of publically available Environment Canterbury (ECan) boreholes indicate the geology at the site is 

likely to consist of a layer of topsoil approximately 0.2-0.3 m below ground level (bgl) with a layer of clay/silt 

down to approximately 2.4 m bgl. Underlying these layers, sandy gravels are interpreted with some layers of 

clay bound gravels, to the maximum test hole depth of approximately 20 m. The water table is reported to be 

approximately 4.0-4.5 m bgl. This information was sourced from Environment Canterbury (ECan) borehole 

data from wells L37/1208, M36/0698, L36/0422 and L37/1285 that are located on or adjacent to the site.  

 

 

5.0 GEOTECHNICAL INVESTIGATIONS 

A geotechnical test pit investigation was undertaken on 21 February 2012, to assess the near surface soil 

structure, geology and groundwater levels on site.  

To evaluate the near surface ground conditions and suitability of the site for a plan change, a series of nine 

test pits were dug at various locations around the site on 21 February 2012. The test pits were terminated at 

target depths varying between 3.4 – 4 m bgl. The approximate locations of the test pits are presented in 

Appendix B, and the detailed descriptions of the soil and groundwater conditions encountered at each of the 

test pits are presented in Appendix C. 

 

5.1 Investigation Results 

The ground conditions encountered at the nine test pits put down across the site are generally similar, with 

relatively limited variations in thickness and composition of the individual soil strata or layers. These soils 

include, topsoil, silts with clay, fine to medium sands and medium sandy gravels. The near surface soil 

structure on site can be summarised as follows, in order of increasing depth: 

 SILT with traces of fine sand (TOPSOIL) to 0.25 m bgl. 

 SILT with minor fine sand and traces of clay to depths between 0.25 – 1.3 m bgl, with the exception  

of TP7 where the material was present to 2.9 m bgl. 

 Fine to medium SAND with minor silt, extending to depths between 0.50 – 3.0 m bgl, except  

in TP7 where this material was not encountered. 

 Gravelly medium SAND with traces of silt was commonly encountered in TP1, TP2 and TP6, extending 

to depths varying between 1.1 – 3.0 m bgl. Underlying this gravelly SAND layer in these test pits, with 

the exception of TP6, SILT with minor fine sand and clay was encountered between 1.8 – 2.8 m bgl and 

then the sandy gravel is encountered again to the termination depth of the test pit. In TP6, SILT with 

some clay and traces of organics is present between 3.0 – 3.2 m bgl and is underlain by gravelly SAND 

to the termination depth of the test pit. 

 Underlying the sand in the remaining test pits (TP3, TP4, TP5, TP8 and TP9) is SILT with minor fine 

sand and clay between the depths of 2.0 – 3.4 m bgl. This material was not encountered in TP7. 

 Underlying the silt in the remaining test pits (TP3, TP4, TP5, TP7, TP8 and TP9) is gravelly medium 

SAND with traces of silt that extended below the maximum depth of the test pits. 

 Groundwater in the open test pits at the site was observed between 2.7 – 3.45 m bgl. There appeared 

to be no seepage from the side walls of the test pits above the groundwater level, which indicates that 

the observed depth to the water in the test pits represents the groundwater levels.  
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The test pit investigation did not provide specific information on the consistency of the materials at the site. 

Based on visual observations of the difficulty in excavating the materials, the upper materials at the site 

appear to be firm to stiff, or loose to medium dense. The gravelly sand underlying these shallow materials 

appears to be relatively dense and consolidated. Similarly, the available well logs do not provide specific test 

data to determine the consistency or compactness of the subsoils. 

 

 

6.0 PRELIMINARY GEOTECHNICAL ASSESSMENT 

The soil stratigraphy encountered at the test pits put down across the site during the investigation is similar 

to that identified by the ECan borehole logs. In addition, the results of the test pit investigation indicate that 

there are no significant variations in the soil or groundwater conditions across the site. 

Based on the relatively low groundwater level, approximately 3 to 4 m below existing ground surface, and the 

presence of an extensive, thick deposit of gravel or gravelly sand at and extending up to 20 m below the 

groundwater level, that is interpreted to be medium dense or dense, the risk of significant damage to 

residential structures and associated facilities such as roads and buried utilities is considered to be low.  

Even if some liquefaction does occur within the soils below the groundwater level, it is anticipated that  

the 3 to 4 m layer of unsaturated soils above the groundwater level will provide continuing support for lightly 

loaded foundations and limit the impact of liquefaction induced settlements.  Due to the generally level 

ground surface within and adjacent to the site, the risk of lateral spreading is assessed as being low.     

The upper soil strata are considered to be suitable for shallow foundation support of lightly loaded residential 

structures.  Where fine grained silty or clayey soils are present at or close to foundation or slab on grade 

level, it may be desirable or necessary to over excavate these materials and place a layer of well compacted 

granular fill to provide a free draining, relatively high strength and disturbance resistant layer beneath 

structures. 

As a result of the relatively low groundwater level, it is anticipated that buried utilities can be installed and 

maintained at depths up to about 4 m depth using conventional open cut temporary excavations, without 

need for dewatering or other seepage control measures.  

In summary, based on the generally favourable and consistent ground conditions, the site is considered 

suitable for a plan change from rural to residential from a geotechnical perspective. 

As described above, this assessment is based on information from a near surface test pit investigation and 

review of available well records.  More detailed geotechnical investigation, including testing to determine the 

engineering properties (including liquefaction susceptibility) of the subsoils and confirm the groundwater level 

across the site, should be carried out as part of subdivision and development of the residential development.  
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REPORT LIMITATIONS 

 
This Document has been provided by Golder Associates (NZ) Ltd (“Golder”) subject to the following 

limitations: 

 
(i). This Document has been prepared for the particular purpose outlined in Golder’s proposal and no 

responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any 
other purpose.  

 
(ii). The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject 

to restrictions and limitations.  Golder did not perform a complete assessment of all possible 
conditions or circumstances that may exist at the site referenced in the Document.  If a service is not 
expressly indicated, do not assume it has been provided.  If a matter is not addressed, do not assume 
that any determination has been made by Golder in regards to it. 

 
(iii). Conditions may exist which were undetectable given the limited nature of the enquiry Golder was 

retained to undertake with respect to the site.  Variations in conditions may occur between 
investigatory locations, and there may be special conditions pertaining to the site which have not 
been revealed by the investigation and which have not therefore been taken into account in the 
Document. Accordingly, additional studies and actions may be required.   

 
(iv). In addition, it is recognised that the passage of time affects the information and assessment provided 

in this Document.  Golder’s opinions are based upon information that existed at the time of the 
production of the Document.  It is understood that the Services provided allowed Golder to form no 
more than an opinion of the actual conditions of the site at the time the site was visited and cannot be 
used to assess the effect of any subsequent changes in the quality of the site, or its surroundings, or 
any laws or regulations.   

 
(v). Any assessments made in this Document are based on the conditions indicated from published 

sources and the investigation described. No warranty is included, either express or implied, that the 
actual conditions will conform exactly to the assessments contained in this Document. 

 
(vi). Where data supplied by the client or other external sources, including previous site investigation data, 

have been used, it has been assumed that the information is correct unless otherwise stated. No 
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others. 

 
(vii). The Client acknowledges that Golder may have retained subconsultants affiliated with Golder to 

provide Services for the benefit of Golder.  Golder will be fully responsible to the Client for the 
Services and work done by all of its subconsultants and subcontractors.  The Client agrees that it will 
only assert claims against and seek to recover losses, damages or other liabilities from Golder and 
not Golder’s affiliated companies.  To the maximum extent allowed by law, the Client acknowledges 
and agrees it will not have any legal recourse, and waives any expense, loss, claim, demand, or 
cause of action, against Golder’s affiliated companies, and their employees, officers and directors. 

 
(viii). This Document is provided for sole use by the Client and is confidential to it and its professional 

advisers. No responsibility whatsoever for the contents of this Document will be accepted to any 
person other than the Client.  Any use which a third party makes of this Document, or any reliance on 
or decisions to be made based on it, is the responsibility of such third parties.  Golder accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions 
based on this Document. 
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APPENDIX B  
Site Plan 
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APPENDIX C  
Test Pit Logs 
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Golder Associates (NZ) Limited 

Level 1, 132 Tuam Street, Christchurch 8011, New Zealand (PO Box 2281, Christchurch 8140) 

Tel: +64 3 377 5696  Fax: +64 3 377 9944  www.golder.com 
Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation. 

 

 

20 June 2012 

 

 

ROXBURGH PRPOERTY DEVELOPERS LIMITED 
PLAN CHANGE TO REZONE FROM RURAL  OUTER PLAINS TO LIVING 1, HIGH STREET, 
SOUTHBRIDGE 

Dear, 

You are being sent this letter as a potentially interested party in relation to an application for a 
proposed Plan Change to the Selwyn District Plan to rezone land at High Street, Southbridge from 
Rural  Outer Plains to Living 1.   

Initial consultation for this project was undertaken in 2008 and a series of consultation meetings was 
held. However, as a result of the economic downturn, the project was put on hold until recently.   

It is now intended to proceed with the application, and as such we have enclosed the proposed 
Outline Development Plan for the site so that you may have the opportunity to consider the proposal 
ahead of the formal notification process of the Selwyn District Council under the Resource 
Management Act 1991. 

We would be happy to receive any feedback from you, and this can be addressed to the undersigned. 

Thank you for your time in considering this proposal. 

 

GOLDER ASSOCIATES (NZ) LIMITED 

 

 

 

 

Jane West 
Senior Planner 
Mobile:  021 323 040 

 
JW/kc 
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Amended Planning Maps 138 and 004  
 

 

 












